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INTRODUCTION 

The Century Series of cartridge record modules are intended for use with Model 

4510-4525 cartridge reproducers . The record modules are available in four 

ba slc model s : 

471 0 - mono record , with standa rd 1000 Ilz stop tone generator . 

4715 - mono record, with added 150 H:z EOM tone generator . 

4720 - ste reo record , with sta nda rd 1009 Hz stop tone genera tor . 

4 725 - stereo record , with added 150 Mz EOM tone generator . 

These models include a recording h~ad to convert the appropriate re producer 

module to a record/pla yback unit. Refer to the Reproducer Operating Manual 

for deta ils of installation a nd a lignment of heads . 

Century Se ries cartridge equipment is also supplied in completely assembled 

and tested record/ playback systems as follows : 

461 0 - mono record/pla y with sta nda rd l000Hz generator/detector. 

461 5 - mono record/pla y with added 150 Hz !:OM.generator/detector. 

4620 - stereo record/play with stundard l00qHz genera tor/detector . 

4625 - stereo record/pla y with added 150 Hz EOM generutor/dcteclor . 

-J -
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G:CNI:ML DCSCRIPTION 

The record and reproduce module s are the same size , facilita ting a variety of 

mounting configura tions : 

Dual table top with flip top cover 

Triple rack mount (1 R/.P plus oplionul play only) 

Quad custom cabinet (2 R/P or 1 R/P and 2 play only) 

All electronics for audio a nd tone recording are on a single plug-in printed 

circuit board , as is the power supply regula tor. Thus , each model uses the 

snme basic p ·. c . board, l ess unneeded circuit components . Program bias levd 

can be adjusted through an access hole in the p.c . bourd cover. 

A combination of discrete and integrated circuits have been used in the record 

circuits, to provide best possible per for ma nee . Record modules have separate 

regulated power supplies , and utilize a single switched b ias oscillator for 

program and t o ne recording circuits. 

Three pushbutton-selected audio inputs are provided on the front panel of 

each record module, plus switch positions to check bias and tone record l evels . 

Audio inputs and Remote Control connections a re made to the barrier strip at the 

rear of the module. /\n Encoder i nput is also provided , to record AfSK or Touch 

Tone data on the cue track for use in automatic logging systems . 

-2-

http://www.SteamPoweredRadio.Com


www.SteamPoweredRadio.Com

FREQUENCY RI:SPONSE : 

NOISE: 

DISTORTlON: 

EQUALIZATI ON: 

AUDIO INPUTS: 

METERING: 

CUE SIGNALS: 

BlAS OSCILLATOR: 

REMOTE CONTROL: 

DIMENSIONS: 

POWER: 

WEIGHT: 

SPECIFICATIONS 

50-15 ,000 Hz+ 2db 

55db or more below saturation 
recording (mono) 
52 db or more below saturation 
recording {s tereo) 

2% or less , record-reproduce at 
NAB Standard Reference Level 

NAB (Adjustable) 

3 selected by pushbuttons, balanced 
bridging, -10 to +8 dbm 

Program record level, cue record level, 
bias 

I 
I 
I 
I 
I 
I 
I 
·1 

NAB l kHz stop standard; 150 Hz 
E. O . M. optional; Encoder input for Ar SK I 

-3-

68 KHz, separate switches and levei 
controls for program and tone recording 

Pr_ogram record , EOM record 

RecGrd and pla yback modules each 
6"Hx ·S3/4"Wx l 4"D 

117 volts, 50/60 Hz (available for 
230 VAC on specia l order) 

Record module, 8 lbs . 
Record/playback with dual lid, 27 lbs . 
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INST/\LLATION 

UNPACKING: 

After removing the equipment from the shipping container , carefully inspect if for 

shipping damage . If damage is discovered, make a written request to the carrier 

for inspection , and retain a ll cartons and fille rs . The carrier is responsible for 

any damage incurred in shipping , but the claim mu?t be promptly filed by the 

receiver. 

ENCLOSURES: 

Table top units a re shipped with lids insta lled . However, Triple Rack Mounts 

and Quad Cubinets are shipped sepa(ately from the record and playback modules . 

The record and playback modules are fa stencd together for use with the Dual Lid 

and Triple Rack Mount. A 10-32 x 1/2" machine screw secures the two modules 

together at the upper rear inside edges . A cha'ssis tie tab is used at the top 

front edges . If a record module is ordered separately , the chassis tab will be 

supplied . 

When ordered with the Triple Rack Mount , modules will be supplied with sma ll 

tabs fasten ed to the upper rear edge of the p . c . board covers. After the modules . 
are in the rack mount, the screws securing the tabs should be loosened and 

rctightened with the tab extending vertically so as to prevent the modules from 

accidenta lly being pulled out of the rack mount. The modules can be secured to 

t he rack adapter by turning the locking latch screws clockwise . These are 

Phillips head screws loca ted beneath each module cage . 

- 4-
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The record and pla yback modules a re not 'faste ne d toget her whe n used with the 

Qua d Cabinet, due t o the ventilation separators a t t he front of the cabinet. 

Exte nded le ngth cables a re supplied so as to pe rmit considerable individual 

movement of the record or playback module . 

If desired , the modules can be secured t o the cabinet by means of angle brackets 

whic h a ttach t o the upper part of the p . c . board covers . 

The record module has a short cable t e rminating in an 8-pin connector which 

plugs into the re produce module . 

The a - c cord of the record module can be plugged into the a ccessory outlet of 

the reproduce module , if desired. 

-s-
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I 
I AUDIO & CONTROL CONNECTIONS 

I BARRIER STRIP PINS: 1. Input #1 Left Channel+ 

2 . Input il Le ft Channel -

I 3 . Common Shield 

I 4 . Input #2 Left Channel + 

I 
s. Input #2 Left Channel -

6 . Common Shield 

I 7. Input #3 Left Channel + 

I 
8. Input #3 Left Channel -

9 • Common Shield 

I 10 . Record Preset 

I 
11. Record Preset 

12. Record lamp 

I 13. Input #1 Right Channe l + 

I 
14. Input #1 Right Channel -

15 . Common Shield 

I 16. Input #2 Right Channel + 

I 
17. Input #-2 Right Channel -

18 . Common Shield 

I 19. Input #3 Right Channel + 

I 20 . Input #3 Right Channel -

21. Common Shield 

I 22. Encoder Common 

I 23 . Encoder+ 

24 . Common 

I - 6-
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RI:CORD PLUG: 

The 8 pin record plug (P3) carries logic circuits that can be used as status 

indicators and for various remote control applications . The pin numbers 

below are for the record plug. 

1. Record Preset Line (-25 in run mode) 

2 . - 25 VDC from stop switch 

3 . - 25 VDC stop/ready mode 

4. -25' VDC run mode 

5 . Common 

6. EOM remote record - normally jumpered to pin 5 - cut jumper and connect 

n.c. switch across pins 5 & 6 

7. Spare (11 0 VAC if supplied with remote control) 

8 . Spare (110 VAC if supplied with remote control) 

-7-
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RECORD PRESET: 

E.O. M . RECORD: 

RECORD LEVEL: 

SOURCE SF.LECT: 

OPf.RATION 

This illuminated pushbutton switch turns on the record 

circuitry . The tape trans port must be stopped and with 

a cartridge inserted before the record mode can be ac­

tivated . The .:;witch is lighted when i n the record mode. 

The switch is a lso used to record r:. 0. M. tones (sec 

below.) 

In recorders so equi pped , the 1 SO Hz end-of-message 

tones are recorded on the cue track of the tape by 

depressing the Record button while the tape is in motion, 

E . 0 . M . tones can be applied i n either the record or play mode s . 

This control adjusts the level of audio to the record am-

plifie r . The material to be recorded should be auditioned 

before recording, and the l evel control set so that the VU 

meter(s ) deflect to the edge of the red a rea I but not into 

it. If an audio console is used to feed the cartridge re-

corder , the level control can be set using a tone or test 

record so that0VU on the console·meter produces 0VU on 

t he cartridge meter . The control can then be ma rked and 

left a t the correct setti ng . 

There are 3 audio inputs to the Century Series record 

ampl ifier , selected by the pushbuttons on t he front panel . 

Two buttons can be depressed simultaneously, allowing both 

audio sources to be mixed into the. record amplifier . 

- 8-
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TEST ru NCTIONS: There are 2 test buttons, marked Tone and Bias. The 

Tone button is used to verify the operation of the l 000Hz 

stop tone and the optional 150 Hz E. O . M . tone generators . 

When a cartridge is started in the record mode, the meter 

pointer should swing to a pproximatcly 100 on the scale 

for about 1/2 second as the stop tone is recorded on the 

cue track of the tape . Likewise, depressing the Record 

button while the cartridge is running should produce a 

meter deflection to 10 0 as long as the button is held. 

Readings between 80 and 120 on the meter scale should be 

considered normal. On stereo recorders only the l eft 

channel meter displays the tone test function . 

The presence and level of bias t o the program record head 

can be checked by depressing the Bias button with the 

system in the record mode . The meter should read 

approximatel y 100 . The correct bias level assures lowest 

noise, distortion, and best high frequency response . If 

necessary, the bias can be adjusted by moving the bias 

control, which is reached through an access hole in the 

p. c . board cover . On stereo recorders there are separate 

bias controls for each channel. The bias reading has been 

factory calibruted for use with Scotch brand 156 tape . 

-9-
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RECORDING PROCEDURE: 

Good recordings begin with prope rly e rased cartridges. 

Slowl y pass both sides of the cartridge across the era scr , 

the n slowl y pull t he cartridge away to a distance of 2 feet 

or more before turning off the eraser power . This will 

prevent gliches from being "recorded 11 on the tape due to 

the collapsing magnetic fie ld around the eraser. 

Check to see that the tape heads are clean . If not, wipe 

t hem clean, using alcohol or a prepared head cleaning 

solution applied with a soft , clean cloth or cotton swab . 

Insert the cartridge into the tape transport, then start 

and stop the cartridge once or twice before pushing the 

Record button . This will insure that the tape loop is 

properly tensioned and is guiding correctly across the 

heads. This procedure he l ps to avoid t he ":;wishing 11 

sound that is often present when a tape cartridge is first 

start ed , as a result of t he tape not having been correctly 

aligned across the heads when the recording was started . 

. 
Depress the Record button t o t urn on the record circuitry. 

The switch will light indicating a "ready" condition . The 

tra nsport can now be sta rted by depressing the right side 

of the Touchbar switc h . It is important not to apply audio 

- 10-
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until the ta pc is actua lly moving , otherwise the 

cartridge will cue out with recorded audio in contact with 

t he reproduce head . This will cause o momentary burst of 

sound Just as the tape s tops . It can a l so cause a wow at 

t he time of starting the cartridge . In an automation 

system using 2 S Hz tone sensing for music tapes, the 

momentary burst of very low frequency audio (a s the 

ta pe speed accelerates from zero to 7 1/2 inche s per 

second) can trigger the tone sensor and advance the 

system before the cartridge has played. 

It is good o-pcra t ing practice to select cartridges that a re 

only s lightly longer than the announcement to be recorded . 

Thi s minimizes the cue out time which means more 

efficient utilization of time during recording and playback . 

If an optimum length car tridge is not ava ilable at the time 

I 
I 
I 
I 
I 
I 
I 
·1 

I 
I 
I 

of recording , it is usua lly preferable to record the announce- I 
ment 2 or more times on t he same cartridge to minimize 

cue out time when t he cartridge ls used on the air. It 

takes only a minute or t wo at the ti me of recording , but 

can save many minutes for harried operators during the 

l ife of t he announcement. 

If the recorder i s equipped with the optiona 1 end- of-message 

t one , t he E . 0 . M tone mu s t end 1 or 2 seconds before -

the stop tone begins . 

- J 1 -

I 
I 
I 
I 
I 
I 
I 

wigfi
Stolen 2 Line Transparent

http://www.SteamPoweredRadio.Com


www.SteamPoweredRadio.Com

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

If the .C . 0 . M . tone is applied in the play mode and 

ovcrla ps the stop tone, it will partially erase t he stop 

tone due to the presence of the cue record bias. In an 

automation system using a "maintained start" type of 

control, erratic stop cueing can occur unlcs s the E . O . M. 

and stop cues are separated, since the stop circuit in 

t he cartridge trans port will not function until a fter the 

E.O.M . tone has ended . 

The E . O . M . tone can be any desired length , determined 

by how long the Record tutton is depressed . However , the 

circuit is designed to produce a minimum tone length of 

. 5 second, even if the button is only tapped. In most 

automation systems t he beginning of the E . 0 . M. signal 

starts the ne.xt audio source , while continuing audio 

from the first (overlap audio switching}. The end of the 

signal turns off audio from the first source . Therefore , it 

is important t o release the Record bucton after the 

announcement has ended. The P.Oint at which the tone 

begins will determine the amount of overlap or tightness of 

the program. 

- 12-

http://www.SteamPoweredRadio.Com


www.SteamPoweredRadio.Com

GENERAL: 

PRcx:;RAM BIAS: 

ELECTRONIC ADJUSTMENTS (See dwg. P-42) 

The entire record electronics is contained on a 

single plug in printed circuit board. Program 

bias can be adjusted through an access hole in 

the p.c. board cover. To make other adjustments 

it is necessary to remove the cover . 

Requires a high impedance a-c voltmeter and a 

signal generator or test record. 

1 . Insert erased cartridge into transport . 

2. Connect meter to ground and blue test point. 

3 . Depress Record button momentarily. 

4. Adjust R80 for a reading of 64 millivolts . 

5. Connect meter across reproducer barrier strip 

terminals 1 -& 2 (audio output) or observe playback 

l evel on audio console meter . 

6 . Record a 1000 Hz tone, using an indicated record 

level of 0 VU . 

7 . Adjust R80 for maximum playback level. Make 

adjustment s l owly due to delay between record 

and reproduce heads. 

- 13 -
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8 . The blue test' point reading should fall between 

40 - 60 millivolts. 

9. Repeat using Rl00, orange test point, and barrie r 

strip terminal s 4 & 5 (stereo only) . 

Program bias level can also be determined by alternately 

recording 1000 Hz and 12, 000 Hz tones at -10 dbm and 

a djusting the bias control for the same playback level 

at both frequencies . Use a 620 ohm resistor across the 

audio output, unless it is already feeding a terminated 

input of an audio console . 

Requires oscilloscope or high impedance a-c volrmete r . 

1 . Insert e rased cartridge into tran sport . 

2 . Connect meter between ground and junction of 

C48 & 12. 

3. Momentarily depress Record button . 

4. Adjust C49 for minimum indication of 68 KHz 

bias signal . 

5. Conne ct meter between g round and junction of 

C62 and L3 (ste reo only) . 

6 . Adjust C 63 for minimum indication of lOOKHz 

bias signa l (stereo only}. 

- 14 -
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PROGR/\M BIAS TEST CALIBR/\TJON: Potentiometer R78 and Rl18 (stereo only) have 

been factory set to give a reading of 100 on the recorder 

VU meter, when the program bias level is correct. 

PROGRAM RECORD EQUALIZATION : Requires a-c v0ltmeter and a s ignal generator 

or test record. Tape heads should be correctly 

aligned, and bias traps and record bias set. Playback 

equalization should be adjusted for flattest response . 

1 . Insert erased cartridge into transport . 

2. Connect meter across reproducer barrier scrip 

terminals 1 & 2 {audio output) or observe playback 

l evel on audi o console VU meter. Put a 620 ohm 

resistor across the audio output unless it is 

a lready feeding a terminated input of an audio 

console . 

3. Depress Record button momentarily . 

4. Record a 1000 Hz tone, using an indicated record 

level of O VU 

5 . Note the playback level on the meter and turn down 

the Record Le vel control until the playback level 

reads 10 db l ower . · 

6. Record a 12,000 Hz tone, without changing the 

record level setting . Adjust C41 to produce the 

same playback level as step 5 . 

- 15 -
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7. Ve rify resulls by repeating above steps with 2 

or 3 different cartridges . 

8 . Repeat using C56 and barrier strip terminals 4 & 

5 {ste reo only). 

It is not good practice to compromise record and 

playback equalization controls to achieve a flat 

record/play response since tapes played on other 

reproducers will not be correctly equalized fer those 

units. 

PROGRAM VU MCTER CALIBRATION : Requires signal generator or test record, a-c 

voltmete r or oscilloscope, or connection to audio 

console . 

1 . Connect meter across reproducer barrier strip 

terminals l & 2 (audio output) or observe play­

back level on aud.lo console VU meter . 

2. Play a " standard reference level" test cartridge, 

sucJ-:i as SPARTA CL-1, and note the meter reading . 

3. Remove the test cartridge and insert an erased 

cartridge. 

4. Record a 1000 Hz tone, setting the Record Level 

control to produce the same meter reading from 

the playback as in step 2. 

wigfi
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STOP TONE LEVEL: 

CUE TONE BIAS: 

5 . Adjust Rl09 to produce a reading of 0 VU on the 

record VU meter (le ft channel, if stereo). 

6. Repeat, using Rl05 and barrier strip terminals 

4 & 5 (right channel, stereo systems). 

Requires hjgh impedance a-c voltme ter, and d-c 

voltmeter. 

I 
I 
I 
I 
I 

1. Remove transistors Qll , Q 21 & 022 from the ir socket5-

2. Insert erased cartridge into transport. 

3. Connect d-c meter across coil of relay K2. 

4 . Momentarily depress Record button . 

5 . Adjust R41 to turn on re lay K2 (-25 vdc a cros s coil)· I 
6 . Connect a-c meter to ground and purple test point. 

7. Reading at test point should be 3-8 millivolts . 

Adjust R41 if necessary , making sure that K2 

remains on . 

8 . Replace transistors Qll, Q21 & Q22 . 

Requires high impedance a - c voltmeter . 

1 . Insert erased cartridge into transport. 

2 . Connect meter between ground and purple tie point . 

3 . Remove transistor swi tch Qll from its socket. 

4. Momentarily depress Record button . 

5 . Adjust Rl 02 for a reading of 60 millivolts . 

6 . Reinser t transistor Qll in its socket . 

- l7 .. 
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CUE BIAS TRAP: 

E . 0 . M . TONI: LEVEL: 

Requires oscilloscope or high impedance a-c 

voltmeter. 

1. Insert erased cartridge into transport. 

2. Connect meter between ground and junction of 

C34 & Ll. 

3 . Momentarily depress Record button . 

4 . Remove transistor switch 0 11 from its soc~:et 

5 . Rotate R41, the 1000 Hz gain control, until 

the cue bias re lay turns on, normally at mid­

position of the control . 

6 . Adju st C35 for mini mum indication of 68 KHz bias . 

Requires high impedance a -c voltmeter, and d-c 

voltmeter. 

1 • Insert erased cartridge into transport . 

2. Connect d-c meter across coil of K2. 

3 . Remove tra nsistor switch 08 . 

4. Adjust R2S to turn on re lay K2 (-25 vdc across coil) . 

S . Re move transistors 021 & 022 from their socket s . 

6 . Connect a-c meter to ground and purple test point. 

7. Reading at test point should be 5-10 millivolts . 

8. Replace transistors 08 , 021 & 022. 

9 . Mome nta rily depress Record button. 

- 18 -
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TONE TF.ST CALIBRATION: 

ENCODER LEVEL: 

10. Start the cart1idge and depress the Record 

button. Red side of touchbar should light , 

confirming recording and detection of E. 0. M . 

tone . Adjust E. 0. M. detector sensitivity if 

necessary. 

Potentiometer Rll6 has been factory selected to give 

a reading o( 100 on the recorder VU meter when the 

stop tone record leve l is correct . 

Requires high impedance a-c voltmeter and d-c 

vol tmeter. 

l .• Insert e rased cartridge into transport. 

2. Connect d-c meter across coil of K2. 

3 . Apply signal tone to Encoder Input , pins 22 & 23 

on the recorder barrier strip. 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I. 

4 . Adjus t RS3 to turn on relay K2 ( .:.25 vdc across coil) .1 
5 . Connect a-c meter to ground and purple test point. 

6 . Reading at test point should be 5-10 millivolts. 

7 . Start cartridge and monitor Tone Output, pins 6 & 

7 on reproducer barrier strip using headphones or 

amplifier to verify recording and reproduction of 

signal tone , 

::- 19 -
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POWER SUPPLY 

The record power supply utilizes an inte grated circuit precision negative 

voltage regulator . The regulated voltage is deter mined by the value of 

R3 , A change of 1000 ohms varies the output by 2 volts . Transistors Ql 

&. Q2 arc current amplifiers . The current limit is set by R4 which provides 

protection for t he power supply components in the e vent of a short circuit 

e l sewhere in the system . 

It should be noted that the power supply is on and power is applied to some of 

the control circuit whenever the line cord is plugged in . 

• 
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CONTROL CIRCUIT 

Supply voltage for the program record circuitry i s sw itched by an SCR which 

can be turned on onl y when the tape transport i s stopped . The Record button 

connects to lhe collector of relay driver Q7 in the transport control circuit. When 

t he control relay i s not on , the Record button is near ground potentia l and can 

latch the SCR, which conducts - 25 vdc to the record circuits . Thi s voltage also 

closes relay Kl providing bias current through the program head(s). 

If the transport is s tarted while the SCR is latched - 24 vdc from the transport 

control re lay is a pplied to the base of transi stor switch Q l 2 , turning it on . 

Thjs discharges C23 and turns Qll off unti l C23 recharges through R44. When 

Qll i s conducting it acts as a shunt across the 1000 Hz oscillator output . 

When Q 11 i s off , the 1000 Hz s ignal passes to the Cue Amplifier which in turn 

connects to the cue tape head . The oscillator output from Ql 0 i s a l so coupled 

through C28 to D9 which rectifies the signal and charges C27 until switch 

Ql3/14 turns on , suppl yi ng the vol tage to c lose K2 which provide.s b ias current 

through the cue head . The va lue of R44 is selected to require approximately 

1/2 second to charge C23 sufficiently s o that Ql 2 and Q 11 turn on again , 

s hunting the 1000 Hz s ignal to grou_nd . 

The SCR is turned off when (a) the stop s witch i s depress ed , or (b) the transport 

control re lay retu rns to its "off" position when a 1000 Hz stop tone is sensed . 

Turnoff i s accomplished by a pplying a negative potential to the anode of the SCR 

through a "Non Pola rized II capacitor . 

- 22 -
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RECORD cmcurrs 

Record Amplifier: A ba lanced bri dging input is employed to accommodate a 

wide variation in possible source impeda nces. The record gain control is 

across the secondary of the input transformer T2. Q l S and Q16 a re common 

e mitter amplifiers . The preamplifier , QlS , is coupled to the head current amp­

lifier Q16 , through a pre-emphasis network composed of C4 l-44 and R70-7 l . The 

output of Ql6 connects to the record head t hroug h a bias trap composed of C2 & 

C49. This trap prevents the record bia s current from entering t he record 

amplifier . The circuit is duplicated in stereo systems . 

Meter Amplifier: The VU met er is driven by Q20 which derives its signa l from 

t he output at preamplifier Q 15 t hrough R69 & C40 . The meter i s calibra t e d by 

t he adjustme nt of Rl 05 . The c ircuit i s duplicated in stereo systems . 

Bias Oscilla tor: This is a conventional 68Khz push-pull oscillator wilh 

transformer coupled output. Two reed relays , Kl & K2 , switch the bia s current 

to the program a nd cue heads . Thus , b ias is a pp lied to the cue track only during 

the actual recording of 1000 Hz stop tones and 150 Hz end-of- message tone s . 

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

The reed s witches a lso make it possible to record E . 0 . M.: tones in the playback I 
mode, without putting bias through the program head~ Program bias levels arc controlll 

by R80 and RlOO (stereo onl y) . Cuc bias levels a re s e t by Rl0 2 . Program bias 

current is sampled by R78 a nd fed by C47 t o the Bias position of the meter switch. 

Stop Tone Oscillator: The 1000 Hz stop cone is generated by transist or phase shift 

oscillator Q9, coupl0d t hrough level contro l R4 l to buffer u mplifier Q 10. The 

output of QJ O is norma lly shunted to ground by transistor switch Qll . 

I 
I 
I 
I 
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Each time a cartridge is started in the record mode , Q 11 is turned off for 

approximately 1/2 second , allowing the 1-000 Hz signal to pass to an integrated 

circuit summing amplifier which drives the cue tape head . 

- 24 -
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150 Hz GENElv\TOR 

The optional 150 Hz end-of-message tone is generated by transistor phase 

shift oscillator Q6, couµled through level control R25 to buffer amplifier Q7 . 

The output of Q7 is normally shunted to ground by transistor switch Q8. 

However, each time the Record button is operated Q8 is turned off, allowing 

the lSOHz signal to pass to the integrated circuit summing amplifier which 

drives the cue tape head. Q8 remains off as l ong as the Record button is 

depressed, but a minimum tone duration is provided by the pulse stretching 

c ircuit consisting of Q4, Q5 , and C7. When the normally closed section of 

the Record switch is opened Q3 turns on, ta king the base of Q4 to near ground 

potential which turns Q4 off and QS on . When QS turns on, the transistor switch 

Q8 gates on the 150 Hz signal. When QS turns on C7 is efft:ctively placed 

between the base of Q4 and ground . Until C7 charges sufficiently , Q4 cannot 

turn on even if the button is released after a few milliseconds . This insures a 

minimum length of 1/2 second for all E .O.M. tones which should be a sufficient 

length lo operate any external circuits . 

The oscillator output from Q7 and from the Encoder Input are coupled through 

diodes D10 & D12 which rectify the signals and charge C27 until switch Ql3/14 

turns on , supplying the voltage to close K2 which provides bias current through 

the cue head . 

- . 25 -
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Part II 

001- 11310 
001- 11320 
002- 704 0- 03 
002- 7040- 0II 
002- 7051- 04 
003-0003 
003- 0005 
012-0562 
012- 0585 
012- 0608 
012- 0609 
012-06 23 
180- 0001 
180- 0012 
182- 0680 
2114- 0004 
2Lt4-0005 
244 - 0010 
261- 0007 
296- 0009- 02 
296- 0012 
296-0021 . 
296- 0422 
302- 0020 
318- 0003 
318- 0015- 02 
326- 0010 
368- 0007-02 
368- 0007- 04 
895- 0010 
895-0020 
895- 0040 
895- 0042 
012- 0591 
012-0589 
550- 0G07 

PARTS LIST 

Century Decks 

Descripti on 

HM- 2P Head Mountinc Assy 
HM- 2RP " " 11 

4520 Stereo Rec ord w/aux PCB 
4525 Stereo Playback w/aux Pcb 
4725 Stereo Re cord w/aux PCB 
Belt kit 
Pinch Roller kit 
Stop Switch - entry PB 
Pivot Pin 
Motor (Papst) 
Motor Cap 6mfd@ 230V 
Cart Guide 
Relay Control (Kl) 2 . 5K AZ42 8- 70- 4H 
Datacel 2P Sigma 301R2- 24 (4520) 
Play Solenoid 
Lamp Holder 
Lamp Start/Stop (CM# 1819) 
Lamp 28V ( 4610 ) 
Fuse . SA Slo- Blo 
White Lens (4610) 
Illuminated Push Switch (4610) 
Switch I3od.y 5 Pos (l1610) 
Switch Stack On/Off #253460 
Micro Switch (undersid~)Crt Snsg 
Xfmr Audio l0K CT 23- W- 7 ( 4610) 
Xfmr Audio 23- W- 12 
Xfmr Pwr 23- K- 19C 
Meter VU 2. 5" Modute c 
Bezel 2 . 5" Modutec 
Head Nono Record 
Head Mono Play 
Head Stereo Record 
Head Stereo Play 
Contact Arm ~ssembly 
Spring - Contact Arm 
Push/Release Knob 

Rotary Lift Mechanism: 

012- 0583 
012- 0584 
540- 0206 

Arm (pivot bar) 
Br acket 
Screw 

Minimum Order : 

l ea 
2 ea 
J~ e a 

$10.00 

Price 
( As of 1/1/76) 

21. 60 
27 . 00 
90 . 00 

102 . 00 
1 !11 . 00 

2 . 25 
4. 90 
1 . 011 

. 65 
57 . 68 

9 . 76 
ll. 50 

7 .112 
6.85 

10 . 04 
1 . ,, 5 
1 . 38 
1. 73 
1. 115 
2 . 68 

12 . 89 
6. 26 
1. 36 
2 . 72 
6 . 67 
7. 19 
6 . 99 

28 . 07 
5 . 05 

31.00 
31.00 
82 . 70 
82 . 70 
3. 95 

. 75 

. 60 

15 . 37 
1. 19 

. 15 
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WARRANTY 

SPARTA ELECTRONIC CORPORATION (SPARTA'') expressly warrants products 
manufactured by it and bearing SPARTA model numbers to be free from defective 
material and factory workmanship. 

THE FOREGOING EXPRESS WARRANTY IS IN LIEU OF ALL OTHER WARRANTIES, EX­
PRESS OR IMPLIED. IT BEING EXPRESSLY UNDERSTOOD AND AGREED THAT SPARTA 
DOES NOT WARRANTY EITHER THE lvtERCHANTABILJTY OF ITS PRODUCTS OR THEIR 
FITNESS FOR A PARTICULAR PURPOSE . 

The obligation of SPARTA under the foregoing express warranty is limited to repairing any 
warranted product which upon SPARTA 's examination proves to be subject to defective 
material and/or fac tory workmanship, when such product is returned to our factory, trans­
portation prepaid by the purchaser, within one yea r from the date of original purchase from 
SPARTA. Under no circumstances shall a breach of any warranty by SPARTA subject SPARTA 
to any claim for consequential damages, the purchaser expr essly assuming all risk of s uch 
consequential damages. 1n the case of any breach of any warranty, the liability of SPARTA 
shall not under any circumstances exceed the cost of repair or replacement of the defec:tivc 
product. 

High voltage transformers I modula t ion transformers . reactors and filter chokes carry an 
extended warranty of SO% of the replacement cost being allowed should failure occur during 
the second year. 

The foregoing express warranty does not apply to any products manufactured by SPARTA that 
have been repaired, worked upon or alter ed by persons not authorized by SPARTA, or that 
have been subject to misuse, negligence or accident, or the serial number of which has been 
altered, effaced or removed ; neither does the foregoing express warranty apply to any 
products of SPARTA that have been connected , installed , used or adjusted otherwise than in 
accordance with the instructions furnished by SPARTA. Accessories, allied equipment, and 
c omponents supplied, but not manufactured by SPARTA are not warranted, either expressly 
or impliedly, by SPARTA , and shall carry only such warranty, if any, as is made by the 
manufacturer of such product . 

The foregoing warranty shall be void if SPARTA shall inspect any product and find it to hav<' 
been modified, improperly installed or misused. 

NO PERSON, INCLUDING ANY DEALER, AGENT OR REPRESENTATIVE OF SPARTA IS 
AUTHORIZED TO MAKE ANY WARRANTY, WRITTEN OR ORAL, OR TO ASSUME FOR 
SPARTA ANY LIABILITY, EXCEPT TO REFER PURCHASER TO THE FOREGOING EXPRESS 
WARRANTY. 

SPARTA reserves the right to make changes in design and improvements upon its products with­
out assuming any obligation to install the same upon any of its products theretofore 

manufactured. 

August 1, 1973 
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Solid Tantalum Eloctrolvtic caoacnors 

H .I .o,z 

,011 O1A. 

.100 t .. o•o ~ 
POLARITY INDICATION-WITH DOT MULTIPLIER 
AS VIEWED ABOVE POSITIVE LEAD IS ON RIGHT 

TAG-STRAIGHT LEADS 

CASE DIMENSIONS-TYPE TAG 

DIA. 
CASE (D) 

1 .138 

2 .159 
3 .159 

4 .178 
5 .178 
6 .219 

7 .238 

•CRIMPED LEAD VERSION ONLY 

1 
o !'o,z 

" · ! .o,z 

WlG SU"f 

,,z ! o, i 

I l _ _j_ 

O • . ! ooz -l L ,ozo DIA 

J:) 4! 0l0 

TAG-CRIMPED LEADS 
(SPECIAL OROER ONLY) 

TABLE 3 

LENGTH 
(H) •(H1) 

.238 .378 -

.258 .397 

.278 .421 

.278 .421 

.298 .437 

.338 .457 

.338 .457 

MARKING CODE 
~~ ~ ~ . 7 TABLE 4 

CAPACITANCE (MFDS) WORKING VOLTAGE 

CAP RING DOT COLOR 1ST SIGNIFICANT 2ND SIGNIFICANT COLOR VOLTAGE 
NUMBER NUMBER MULTIPLIER 

BLACK - 0 xl WHITE 3 

BROWN l 1 xlO YELLOW 6.3 

RED 2 2 - BLACK 10 

ORANGE 3 3 - GREEN 16 

YELLOW 4 4 - BLUE 20 

GREEN 5 5 - GREY 25 
BLUE 6 6 -- PINK 35 -
VIOLET 7 7 -
GREY 8 8 x0.01 

WHITE 9 9 xO.l 
.. 
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Fig. 1 The terminal 
connectors shown 
here are crimped to 
the wires. This is 
an especially haz­
ardous practice if 
the wires are cop­
per. Creeping coro­
s ion inside the 
clamp is possible. 

Fig. 2 A disc ca­
pacitor is shown 
here with minimum 
possible leads. II is 
a good practice to 
keep all leads short 
and to trim exces­
sive wire pro­
truding through 
connectors after 
soldering. 

Eliminate that RF/ 
in your Audio Circuits 
Once the symptoms are understood, RF in your audio circuits can be 
eliminated. Here is your guide to symptoms and cures.* 

•written by the engi­
neering staff of Sparta 
Electronics and edited 
by Paul Gregg. 

Radio frequency interference. or 
RFI , is always a possibility when 
audio equipment js operated in the 
presence of RF fields. It can be 
particularly troublesome in solid­
state systems containing low-level 
program l ines and high-gain pream­
plifiers because less RF voltage or 
current is needed in such systems 
to cause interference. 

With properly-designed audio 
equipment, particularly that in­
tended for use by radio broad­
casters, the incidence of RFI is 
relatively low when proper instal­
lation practices have been followed. 
But RFI does occur in even the 
best of installations because of its 
virtually unpredictable nature. It 
does not necessarily require a 
strong field for R fl to result, and 
it is not uncommon for an audio 
sy tern to be unaffected by a nearby 
high-power transmitter. yet be rid­
den with RFI from a distant source 
at a different frequency. 

The obvious question. of course, 
is "Why can't audio equipment be 
made R F l -proof?" The answer, 
unfortunately, cannot be so ob­
vious. Although normal gain and 
frequency response of an ampli­
fier can be l imited to the audio 
range, this is not the case for indi­
vidual components and conductors. 
Capacitors, resistors, inductors, 
wires and transistors conti nue to 
function as such at frequencies far 
beyond the bounds of the audio 
spectrum: the wire that is a simple 

wigfi
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conductor at audio frequencies may 
become a highly efficient antenna 
or inductor at radio frequencies: 
the insignificant st ray capacitance 
at audio frequencies can become a 
very effective coupling or tuning 
capacitor at radio frequencies; the 
semiconductor junction that is a 
linear control element at audio 
levels will become an excellent 
diode detector or modulator if 
suffic ient RF energy reaches it. 

The task of RFl suppression. 
then, is j ust that- suppression 
rather than elimination. No matter 
what pains are taken at the design 
and manufacturi ng levels to mini­
mize susceptibility to RF. the pos­
sibili t y wi ll st i ll ex ist simply 
because there is no way to force a 
component (such as a semicon­
ductor) to recognize the difference 
between a change of voltage or 
current at audio frequencies and a 
similar or greater change at some 
higher frequency. 

Fo rtunatel y. there are many 
effecti ve preventive measures that 
can he taken. and the ultimate 
solution to RF I becomes that of 
providing rea:,,onnble :,,uppression 
during initial uesign and manufac­
ture followed hy additional effort 
during subsequent installation if 
required by an unusually severe 
environment. It i , well to note that 
the be<;t of built-in suppression can 
be undone by improper or careless 
installation. 

RFI Symptoms 
The :,,ymptnm:,, of Rt,. ( are varied. 

depending upon the -; trength o f the 
field. how it i, entering the :..ystcm. 
where and how it i, being detected. 
uml what kind or modulation it 
c,1rric,. An A M carrier may enter 
u :..ystem. be partially or completely 
JctectcJ hy a non-linear clement 
(more on thi :,, l:11cr) ~nd produce the 
modulation ,urcrimposed lwcr the 
mwmal program. I f the twn pro­
granh an: Jiffcrcnl. the intruder i:.. 
u,11ally rcc1,gni1cd a:,, :-.uch quite 
readily. tr they arc the same, the 
,ymptum, may uprear a, hum. 
noi,c. ra,pinc,~ or ... imil:'lr dist<lr­
tion. Aho. if the RI- I i-; -;tning 
enough, 1 he n.:,u II may be a com­
pletely binded :unplificr ~tagc with 
only 11oi,c or pcrhap, ,ilcnce a-, a 
,ymptI)m. 

An audio ,ystcm normally dve, 

not contain the necessary elements 
for FM detection. so when the 
intruding carrier is frequency mod­
ulated the symptom is usually thal 
of an un-modulated carrier : hurn, 
noise, distortion o f the normal pro­
gram. or again the silence o f a 
bl ocked amplifier stage. I f the 
offender is a V H F FM carrier. 
however, it will often enter the 
audio system via a conductor or 
cable that is resonant or " tuned" 
at or near the frequency of the 
interfering carrier. quite literally a 
tuned antenna. In such a case the 
FM can be converted to AM by 
riding the slope o f the tuned ele­
ment and subsequently be detected 
by a non-linear element so as to 
exhibit the symptoms of AM RFI. 

When RFI is caused by a TV 
transmitter. the ymptoms will most 
often. though not always, be char­
acterized by a raucous 60 H z buz:t. 
due to the AM frame-rate sync­
pulse. Since two carriers may be 
involved, one AM and one F M . the 
symptoms may also become in­
volved, even 10 the extent of in­
c luding those of a compl etel y 
separate carri er from ano ther 
source. 

No maller how complex the 
symptoms, however. there are two 
factors common to all forms of RFI . 
First , RF energy i~ entering the 
system by a path or paths that can 
be located and interrupted. Second. 
the RF is being detec ted by a non­
l inear element or rectifier that can 
be located and suppressed. 

The process of eliminating or 
~oppressing RF L then. involves 
two basic steps: preventing or mini­
mil ing the transfer of RF into the 
system. and preventing detection 
of the RE T he fir ·t step is impli­
fied considerahly by identify ing the 
~ource and particularly the fre-
4ucncy of the interfering carrier, 
nnd the -;econd requires locating 
the r oint at which it i.., being 
detected. 

Suppressing Entering RFI 
When comidenng the mea ns 

whereby RF energy can enter an 
audio :..ystem. one mu~t be con­
stantly aware that stray capaci­
tance!> may he excellent conductors 
for R F and that a11y wire or metal 
:,,tructure will be resonant al many 
different frequencies. The mo-;t 

prevalent ex.ample, or. course. is 
the twisted pair shielded audio 
cable feeding a console which may 
act as a quarter-wave stub antenna 
at one frequency and as a mulli­
wavelength long-wire antenna al a 
much higher frequency. Of nearly 
equal importance are instances 

· where turntable tone-arm leads act 
as VHF antenna -particu larly 
troublesome because of their loca­
tions in ver y low-l evel. high 
impedance circuits-and AC power­
lines, which can be very efficient 
longwire antenna~ at the lower 
radio frequencies. 

Problem Cables 
The search for the route of RFI 

is generally a process of eliminat­
ing. one by one. the connecting 
cables by which RF may be enter­
ing the system. At the same 1ime. 
j udicious use of operating switche~ 
and potentiometers will provide 
posi tive clues as to the source. For 
example, if reducing a turntable 
mixer control to zero will stop the 
interference i t is a near certain in­
dicator that both injection anJ de­
tection are taking place Jll that 
channel and prior to the mixer 
control. rcrhaps in another purl of 
the system. 

If a connecting cable is found to 
be an offender, the fir,t -,ier i:, to 
examine the connections at h1Hh 
ends and particularly the way the 
shield is connected. In mo~t in­
stances best oper.ition will be <ib­
t::iined when the ~hield is connected 
at lhe load or console end and left 
open a, the ~ource end. T hi~ i:-. be­
cause the equipment at each end 
of the connecting cable will alway-, 
have some sort of return tn a com­
mon ground. and connecting the 
shield a1 both enlls comrlctcll a 
loop which quite often will rc:..pond 
10 magnetic field,;. There is no harll 
and fast rule. however, and it i:,, 
wise to try variou~ combination, 

When the interference is in the 
V H F range, it will often be founu 
that shortening M lcngt hcning n 
cable will eliminate Rrl by " c.lc­
tuning" it. Abo, 11 may he found 
that simply mtwing or re-routing 
will accompl i,h Lhc ~ainc effect. 
I n such cases it i :.. oft~n true that 
touching cable!> ur connection'> wil l 
resu lt in a chnngc of tevcl or symp­
toms of the RFI. Obviou~l y. con-
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Fig. 3 Schematic 
or portion or m,cro­
p hone preamp. 
Note the use of 
ferrite beads to 
suppress RFI. 

R2 
220K 

nccting cable~ <;hould never be 
cvilcd and tied in loop:,. I f one mu,t 
be o;hortened but not cut. fold it 
back and forth upon itself and tie 
it -,..:curdy. 

Using Ca pacitors 
I f cable-dress and shielding tech-

11 iques arc inwfficient. bypa<.,; 
prngrnm-carrying conductors to 
grounJ or -..hicld terminal-.. with 
suitable capaciwrs. Since the reac­
tc1m:e or a capacitor decreases as 
frequency increases. the procedure 
i-, to choose a capacitor value 
which will have no significant effect 
at program line impedance:. ::ind 
frequencies. yet form a low reac­
tance shunt path to ground for the 
radio frequencies. For the typic11l 
600 Ohm sy'-lcm, a value of C.001 
mfd lo 0.001 mfd is nearly ideal 
since the rcactance ii; about 5 K 
Ohms at the higher audio frcquen­
des. fall, lo 100 Ohms al the mid­
dle of the AM broc1dcast band, and 
i;; close Lo I Oh111 at the middle of 

R5 
15K 

+ C3 
25 
15V 

R6 
l80K 

0 2 
2N1507 

R9 

C15 
120pf 

cs 
5 
25V 

+ 

R4 
330 

R7 
2 70 

the FM-TV handi,,. 
The capacitors used should be 

low-inductance types, such as disc 
ceramics. Lead-lengths should be 
kept shon. otherwise. the capaci­
tor and lcad5 could become reso­
nant at a frequency which could 
add rather than cure RF I. The pre­
ceding given value~ can be extrapo­
lated to other impedance levels 
simply by following the reciprocal 
rclation!>hip: if the audio line im­
pedance is higher. the capacitor 
should be pro port ionall y smc1ller. 
and vice ver!)a. 

RF Cho ices 
In severe circumstances. RF 

chokes may be im,erted in serie~ 
with the nudio line!',, and with by­
pass capacitor~ to ground at cach 
end a very effective filter section 
wil l result, if lead lengths arc kept 
short. The Ohmite Z-50 and Z-144 
chokes are typical and quite popu­
lar for suppression at the higher 
fn:quencie:--. Alternately, passing 

audio leads through ferrite bead~ is 
very effective and !>pace--~aving at 
VHF frequencies. Chokes are gen­
erally not too practical at AM 
broadcast frequen<.:ies. however. 
~ince those wi th high enough rcac­
tance usually have enough DC re­
sistance to affect audio levels in 
low-impedance l ines. When filter­
ing AC power lines, 0.01 lo 0.1 mfd, 
600 Volt capacitor~ may be u,;ed, 
although it may be :-,impler and more 
effective to employ a commercial 
filter de-;igncd for the purpo~e. 

RF Det ection 
The suggestions ~o far have de.iii 

with mean!> of preventing Kl- from 
entering the audio !',ystem. Of equal 
imporlance c1nd often the mo!',t 
effective approach i~ to i-;olate and 
suppress the point of detection. 
Even though it may require going 
into the circuitry of equipment in 
the audio system. it often requires 
le-..s effort than adding multiple fil ­
ter~ to prevent the R I- from enh:r-

http://www.SteamPoweredRadio.Com


www.SteamPoweredRadio.Com

ing in the first place. As an aid in 
locating points at which RF can be 
detected, it will help to consider 
some circumstances that can result 
in a non-linear junction, or rectifier. 

Considering one of the earliest 
known forms of an R F detector, the 
galena crystal and cat's whisker. 
we can see the effects of RF detec­
tion resulting from point-contact 
of two dissimilar metaJs. The signi­
ficant factor is that a junction of 
any two dissimilar metals or metal 
compounds is a potential de tector. 
Now, we cannot prevent such junc­
tions in an audio system because 
they exist virtually every time a 
connection is made. Whal we can 
do, however, is assure that every 
connection is secure and tight so 
there is no possibility of introduc­
ing a voltage-drop -audio or RF. 

Turntabre RFr 
In this context we must also con­

sider a very common cause of RFI 
in turntable systems. Connections 
to the tone-arm cartridge a re made 
with small push-on clips because 
soldering to the cartridge pins di­
rectly would likely des troy the 
cartridge. The combination of a 
loose clip, particularly if oxidized, 
plus the tone arm lead (an excel­
lent VHF antenna) and the follow­
ing high-gain a mplifiers is an 
excellent invitation lo RF I. Al o, 
the usual tone arm with plug-in 
cartridge-shell and plug-in connect­
ing cable provides two additional 
sets of contacts at which RFI de­
tection can take place. 

Transistor RFI 
Within the circuitry of individual 

equipments of an audio system, 
the most common offender is the 
emitter-to-base junction of a tran­
s istor. T his junction is a forward­
biased d(ode, with bias set so that 
a change of base current with s ig­
nal will produce a linear but am­
plified change of collector current. 
Should RF energy reach such a 
junction, the bias could shift to a 
non-linear area and result in distor­
tion of the normal program mate­
rial. I f the RF is amplitude 
modulated. it is likely that partial 
or full detection would take place, 
resulting in audible recognition of 
the AM component a lo ng with 
normal program. A sufficiently high 
level of RF. however. could com­
pletely block a transistor, causing 
complete loss of any audible symp­
tom. It becomes quite neces ary 
to allow for varying symptoms with 
varying level s of interference when 
attempting to locate an offending 
junction. 

Once the point of detection i 
determined , the solution is muc h 
the same as earlier described: shunt 
capacitors with short leads, and 
series inductors in severe instances. 
It is usually easiest and mos t effec­
tive to add a capacitor directly 
across the emitter-to-base junction. 
The most effective capacitor value 
will vary with particular c ircuit 
parameters, but a value of 100 pf 
is a good starting-point. As a gen­
eral guide, the capacitor should be 
as large as practical without caus­
ing a loss at the highest audio 
frequencies. 

The input impedance i',l the base 
of a transistor is usually measured 
in thousands of Ohms. and the 
signal current is generally quite 
small. If it is found that a capacitor 
reduce hut does not adequately 
suppress the RFI . it will often 
suffice to then add a <,eries resistor 
of perhap<i 100 to I K Ohms in 
series with the signal path imme­
diately preceding the shunt capaci­
tor. and subs titute an inductor for 
the resistor in particularly severe 
instances. These latter extremes 
are rarely necessary. s ince mo"it 
audio equipment designs include 
equivalent suppression at the mo t­
likd y points of RFI detection. 

Exit RF/, Stage l eft 
We can conclude that RF I ii; 

always a pos!>ibility in an audio 
sy~tem and can appear unexpect­
edly when a change or addition i~ 
made to the system or when another 
transmitter goes on the air. We can 
al o conclude that RF I suppres­
s ion is a logical proce~~ of eliminat­
ing or minimi1.ing RI- path~ into 
the audio SYl>tem. or locating and 
suppressing the points al which 
detection is taking place. or both 

• 

Reprinted from January, 1972 issue of BROADCAST ENGINEERING 
Copyright 1972, Howard W. Sams & Co. Inc. 
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