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INTRODUCTION 

This Instruction Manual has been prepared for the convenience 
and use of owners of the 3M Brand Professional Audio Recorder . The 
manual is supplied with each recorder shipped from the factory, and 
should be consuHed before installation and operation of the recorder 
is attempted . 

Eight head and speed configurations of t h is model are presented 
in the text of this manual. They are: 1/2 inch, 4 track, 7 1/2 and 
15 ips, 60 Hz; 1/2 inch, 4 track, 15 and 30 ips, 60 Hz; 1/4 inch, 2 
track , 7 1/2 and 15 ips, 60 Hz; 1/4 inch, 2 track, 15 and 30 ips, 
60 Hz; and the above four at 50 Hz . A 1/4 inch full track is available 
upon special order. 

The text will note the differences, where applicable, in the above 
configurations including the 1/4 inch full track. Differences are mainly 
found in the heads, and in the capstan drive motors listed in the parts 
list section. Operation and maintenance of aLL models are identicaL. 
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GENERAL DESCRIPTION 

The 3M Brand Professional Audio Recorder is manufactured by the 
Mincom Division of the 3M Company in Camarillo, California. It fulfills a 
requirement in the professional rec ording industry for the ultimate quality in 
tape rec ording. The continued improvements in records, tape s, and playback 
equipment revealed deficiencies in original master recordings. The 3M Brand 
Profe s sional Audio Recorde r overcomes the se problems and provide s improved 
master music tapes - - improvement readily discernible by ear. 

The 3M Brand Professional Audio Recorder provides a significant 
improvement over present professional audio recorders in three basic areas. 
Probably the most important of these is the improved dynamic range . The 
second area of improvement is a new tape drive system that reduces flutter to 
half that present in other tape transports in the audio field. Third, the entire 
system affords an operating ease unmatched by any other tape recorder. Other 
improvements not readily apparent, are an increase in the long-term reliability 
due to the exclusive use of silicon transistors in the electronics assemblies 
plus the simplified tape -drive sy stem. 

The 3M Brand Professional Audio Recorder achieves its outstanding 
performance from a patented technique of an Isoloop tape drive system ; plus 
experience gained from over a decade of design and manufacture of Mincom, 
state-of-the-art, aerospace tape recorder /reproducer systems. 

FUNCTIONAL DESCRIPTION 

Functionally , the 3M Brand Professional Audio Recorder operates on 
the same basic principles as any other tape recorder. These principles are 
covered in many text books and will not be presented in this manual. As stated, 
the feature that gives this recorder its outstanding performance is the Isoloop 
tape drive. 

ISOLOOP TAPE TRANSPORT 

The tape transport mechanism of the 3M Brand Professional Audio 
Recorder is derived from designs used in instrumentation recorders, where 
standards of timing accuracy, and wow and flutter are even more demanding 
than they are in audio recording. The heart of the patented Isoloop tape drive 
is the differential capstan, which maintains a constant tape tension within the 
drive and positive contact of the tape against the heads (figure 2). In addition, 
the unsupported tape path is extremely short in comparison to standard design 
tape recorders. This short path reduces longitudinal oscillation to a new low 
and eliminates the need for a series of tape guides to maintain a proper tape 

path. 
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Figure 1. 3M Brand Professional Audio Recorder 
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The tape tension required to mlnImize flutter and hold the tape against 
the heads is generated within the closed loop by the differential drive capstan. 
The tape drive surface of the capstan is divided into regions of two different 
diameters. The incoming idler roller is contoured so as to press the tape firmly 
into the matching "grooves" (of the smaller diameter) of the capstan. The out
going idler roller is shaped so as to press the tape firmly against the "ridges" 
(of the larger diameter) of the capstan. This differential of capstan diameters 
constantly tries to extract more tape than is being fed into the loop and creates 
the necessary tension by means of the slight elasticity of the tape itself. This 
tape tension is always kept safely within its elastic limits. 

The Isoloop tape drive, short tape path, and flywheel driven capstan all 
aid in reducing the flutter of the tape transport to approximately half that found 
in other professional tape drive systems. 

INCOMING CAPSTAN IDLER OUTGOING CAPSTAN IDLER 

1186 

Figure 2. Isoloop Tape Drive 
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PHYSICAL 'DESCRIPTION 

The recorder is supplied in eight configurations. It is available in a 

standard console, or unmounted for installation in a 19-inch equipment rack 

(figure 3). Complete installation instructions are given under Installation. 

Physically, each recorder consists of a tape transport and electronics as re

quired. This may be either 2 or 4 channels of NAB electronics. A single 

channel is available on special order for use with a 1 /4-inch full track recorder . 


EQUIPMENT DESCRIPTI,ON 

Each tape recorder will have a tape transport (figure 4), and one elec

tronics assembly (figure 5) for each record and play channel, see table 1. Also, 

a recorder may have any of the accessories listed in table 1. 


The basic tape transport is the same in all recorders, the onl y difference 

is in the tape width, magnetic heads, and capstan speed. The tape guide sand 

magnetic heads are installed depending upon the number and type of channels . The 

transport is available with either of two capstan sizes - 1/4-inch or 1 /2-inch tape. 


The electronics assembly contains the electronics required for a single 

channel of NAB record and playback. Each electronics assembly contains a plug

in power supply, controls and indicators, and five plug-in circuit boards. There 

is an input and an output transformer located behind the control panel. All elec

trical connections for each channel are made on the rea r panel of the electronic s 

assembly. A VU meter for each electronic assembly is located on the meter 

display panel. 


The electronics assembly plug-in circuit boards are numbered I, 3, 4, 

6, and 7/9 on the board handle indicating the slot that the board goes in. Slot 2 

is always empty and the power supply is slot 5. An optional plug-in circuit board 

7/9 can be installed in slot 9 if permanent overdubbing is desired without having 

to remove circuit board 7/9 from slot 7. 


The tape transport operates at either of two electrically selectable tape 

speeds. The speeds are 7 -1/2 and 15 ips or 15 and 30 ips. The electronics 

equalization is automaticaliy switched to the selected tape speed. 


The tape transport contains the tape motion controls and tape handling 

controls; plus, it performs functions common to all of the electronic assemblies. 

It provides tape speed equalization control, the source of bias and erase fre

quency, the A-B transfer function, and control of the record function. The 

POWER button on the transport controls the power to the entire system. The 

electronics assembly contains all of the remaining controls, such as the record 

and reproduce level controls, and the meter control. 
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UNMOUNTED 

Consists of tape transport and electronics. 
Transport is complete with required magnetic 

r 	 heads and ready for horizontal or vertical 
mounting. Electronics are individual modular 
panels and provide standard NAB. 

CONSOLE 

Transport and electronic s 
mounted within a console 
cabinet. 

Figure 3 . 3M Brand Professional Audio Tape Recorder Systems 
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Table 1. 3M Brand Profe ssional Audio Recorder Components 

COMPONENT DESCRIPTION 

TAPE TRANSPORT CHASSIS ASSEMBLY 

TAPE TRANSPORT ASSEMBLY 

64013A085 SEeed ~i:es) Tracks Ta:ee 
7 1/2, 15 4 1 /2 inch 
15, 30 4 1 /2 inch 

64013A080 7 1/2, 15 2 1/4 inch 
15, 30 2 1/4 inch 

COVER PLATE 
23000A005-1 24 inch (10 1/2 inch reel) 

This assembly is used for 
either 60 Hz or 50 Hz input 
power. 

This as sembly is used for 
either 60 Hz or 50 Hz input 
p ower . 

ELECTRONICS ASSEMBLY 

ELECTRONICS ASSEMBLY 
64059AO 10 

BIAS & ERASE AMPLIFIER CIRCUIT BOARD 
23059A020 

NAB ERASE COUPLER CIRCUIT BOARD 
23059B030 

NAB RECORD AMPLIFIER CIRCUIT BOARD 
23059B040 

POWER SUPPLY ASSEMBLY 
6403lAOOO -1 (4 track) 
6403lAOOO -2 (2 track) 

LINE DRIVER AMPLIFIER CIRCUIT BOARD 
23059A060 

NAB PREAMPLIFIER VI ITH OVERDUB 
23059B090-1 (7.5 - 15 ips) 
23059B090-2 (15 - 30 ips) 

Consists of the basic elec
tronics chassis assembly 
less all of the plug-in units . 

Part of the rec ord circuit -
installed in slot 1. 

Part of the NAB record cir
I cuit - installed in slot 3. 

Part of the record circuit -
installed in slot 4. 

Power supply - installed in 
slot 5. 

Part of the reproduce circuit 
- installed in slot 6. 

Part of the reproduce circuit 
with overdub feature - nor
mally used in slot 7. Installed 
in slot 9 for overdub operation. 

M64 PAR 2-71 

~-.- -~---- --~ .. - --.-- ~- ~~- .. -.-- -.--------



Table 1. 3M Brand Professional Audio Recorder Components (Cont'd) 

COMPONENT DESCRIPTION 

METER HOUSING PANEL 

Housing Panel VU meters are mounted on this 
22028A040 -2 panel. Two (2) meters for 2 

track; four (4) meters for 4 track. 
Special order 1/4 inch. full track 
panel utilizes 1 meter. 

VU Meter Monitors record. playback. as 
23059B052 erase signal levels. and the mag- I 

nitude of high frequency bias 
current. 

CABLES 

TRANSPORT - TO-ELECTRONICS 
POWER AND CONTROL CABLES 
23028A050 (2 and 4 track) 

HEAD CABLES 
23000AO 10-2 (2 tracks) 
23000AOIO-4 (4 tracks) 

3-foot cable. 15 -pin connectors. 

This cable is about 66 inches long, 
and connects between the head plate 
on the transport and ehca channel 
of electronics. There is a play (P). 
record (R). and erase (E) head 
ca ble for each track. 

ACCESSORIES 

REMOTE CONTROL (with 5-foot cable) This unit provides remote control 
23017AOOO of the RECORD, PLAY. STOP, 

REWIND, FORWARD. and A-B 
OUTPUT transfer functions. 

REMOTE CONTROL EXTENSION CABLE A 25-foot extension cable for the 
23017AOI0 remote controls. 

EDIT FOOT SW ITCH Permits hand-free spill/standby / 
23000A950 wind for rapid tape editing. 

EXTENDER BOARD Extender board for circuit boards 
23059AIIO in the electronics assembly. 

t - . 
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SPECIFICATIONS. 

Specifications for the 3M Brand Professional Tape Recorder are presented 
at the end of this section. These specifications are based upon operation in 
accordance with the procedures and conditions presented in this manual. Deviation 
from these procedures, use of other than recommended magnetic tapes, or modi
fication of the equipment may result in degradation of the equipment performance. 
These specifications are subject to change without notice. 

. , 
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PROFESSIONAL 


RECORDING SYSTEMS 


Model PAR 410 M·64 Console Mounted 
1/2 Inch 4 Track 

Recorder/Reproducer SPECIFICATIONS 

NAB ELECTRONICS 

NUMBER OF CHANNELS: 4 

SIGNAL·TO-NOISE RATIO: 

Standby Biased Tape 

Normal 65dB 62 dB 

70 mil track width 20 Hz . 20 kHz bandwidth, with 
reference to 3% maximum third harmonic distortion level 
at 700 Hz, using tape specified below. 

TAPE TYPE: Specifications based on employment of 
"Scotch" Brand recording tape 201 , 202, 203,206, or 207. 
Adjustable bias and equalization permits accommodation 
of wide range of tape characteristics. 

EQUALIZATION: Machines are normally equalized to 
NAB 15 and 7 1/2 ips speeds. Equalizers automatically 
switched when tape speed is changed . Other forms of 
equalization may be provided on order . 

FREQUENCY RESPONSE : 

7.5 ips reproduce :1:2 dB 30 Hz . 12 kHz 
7.5 ips record/reproduce response ±2 dB 30 Hz . 12 kHz 
15 ips reproduce ±2 dB 30 Hz· 16 kHz 
15 ips record/reproduce ±2 dB 30 Hz . 15 kHz 

PHASING: On all channels signal input to output polaritx 
is maintained . 1 mil wavelength phase error less than 90 
between any two tracks. 

CHANNEL SEPARATION: Channel to channel crosstalk 
separation is greater than 50 dB at 500 cycles (zero VUI. 

ELECTRONICS INPUT: 20,000 ohm fully floating or un· 
balanced line. ·10 dBm to +8 dBm signal on 600 ohm bus. 

ELECTRONICS OUTPUT: +4 dBm reference level into 600 
ohms. Distortion less than 1% at +28 dBm. 600 ohm termi· 
nation switch provided . 

PHASE CORRECTION: Playback amplifier includes phase 
rotat ion circuit to optimize square wave and transient 
response for each speed . 

BIAS AND ERASE OSCILLATOR. Master oscillator on 
tape transport supplies 120 kHz low impedance bus feeding 
individual bias and erase power amplifiers for each channel. 

DEGREE OF ERASURE: A 1,000 cycle signal at 3% dis· 
tortion level is reduced 72 dB or more by the era .. head. 

POWER INPUT: 110 to 13S volts ac. 60 cycles. Internally 
regulated power supplies make transformer tap changes 
unnecessary over this range . Optional SO cycles power. 

MECHANICAL 

SIZE AND WEIGHT: 

Height : 53·3/4 inches. 
Width : 27 inches. 
Depth : 22·112 inches. 
Weight : Approximately 250 pounds. 

SPEEID: 7·1/2 and lS ips standard.15 and 30 ips available. 

REEL SIZES: NAB hUb. Adaptable to CCIR or small plastic 
reel hubs. Standard reel 10·1/2" diameter . Alternatively, 
l1-1/r diameter reels can be furnished for CCI R applications. 

FLUTTER: 

Speed (iPS) Flutter Band 1Hz) Maximum Flutter (rms) 

30 0.5 to 200 O.OS% 
0.5 to Sooo 0.08% 

15 O.S to 200 0.06% 
0.5 .to Sooo 0.08% 

7·1/2 O.S to 200 0.1% 
O.S to Sooo O.lS% 

NOTE: All mMsuremenu of fluner made by record ing e tone on 
mec:hine under test, rewinding end me.uring flutter on repley. 
Flutter meesurement is ITlIIllimum cumulative un_ighted. 

TIMING ACCURACY: :1:0.1%. 


START TIME: Less than 1.0 seconds to reach sync speed . 


STOP TIME: 1.0 second from play or record mode. 


REWIND TIME: 1.7 minutes for 2,400 feet . 


TRANSPORT CONTROLS: Operating controls located on 

lower edge of transport. 


Left Corner : 	 POWER ON/OFF 
(backlighted pushbutton) 
SPEED HIGH/LOW 
(slide switch) 
OUTPUT A (pushbutton) . Commands 
signal electronics to present incoming 
lines to output jacks of recurder . 
OUTPUT B (pushbunon) . Commands 
signal electronics to present the recorded 
signals at the output jacks. 

Right Corner: 	Backlighted pushbuttons for 

PLAY FORWARD 
RECORD" REWIND 
STOP 

'Play and record button must be pressed simultaneously to 
initiate the record mode; 

------..• -~--~-
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PROFESSIONALm 
BRAND RECORDING SYSTEMS 


Model PA 'R 410 1M-54 Console Mounted 

1/4 Inch 2 Track 

Recorder/Reproducer SPECIFI'CATIONS 

NAB ELECTRONICS 

NUMBER OF CHANNELS: 2 

SIGNAL-TO-NOISE RATIO: 

Standby Biased Tape 

Normal 65dB 62 dB 

70 mil track width 20 Hz . 20 kHz bandwidth. with 
reference to 3% maximum third harmonic distortion level 
at 700 Hz. using. tape specified below. 

T APE TYPE: Specifications based on employment of 
"Scotch " Brand recording tape 201, 202, 203. 206, or 207. 
Adjustable bias and equalization permits accommodation 
of wide range of tape characteristics. 

EQUALIZATION: Machines are normally equalized to 
NAB 15 and 7 1/2 ips speeds. . EQualizers automatically 
switched when tape speed is changed . Other forms of 
equalization may be provided on order. 

FREQUENCY RESPONSE: 

7.5 ips reproduce :1:2 dB 3D Hz . 12 kHz 
7.5 ips record/reproduce response ±2 dB 30 Hz . 12 kHz 
15 ips reproduce .±2 dB 30 Hz · 15 kHz 
15 ips record/reproduce ±2 dB 30 Hz . 15 kHz 

PHASING: On all channels signal input to output polarity 
is maintained . 1 mil wavelength phase error less than 90

0 

between any two tracks. 

CHANNEL SEPARATION: Channel to channel crosstalk 
separation is greater than 50 dB at 500 cycles (zero VU)' 

ELECTRONICS INPUT: 20,000 ohm fully floating or un· 
balanced line. ·10 dBm to +8 dBm signal on 6000hl1'l bus. 

ELECTRONICS OUTPUT: +4 dBm reference level into 600 
ohms. Distortion less than 1% at +28 dBm. 600 ohm termi· 
nation switch provided. 

PHASE CORRECTION: Playback amplifier includes phase 
rotation circuit to optimize square wave and transient 
response for each speed. 

BIAS AND ERASE OSCILLATOR. Master oscillator on 
tape transport supplies 120 kHz low impedance bus feeding 
individual bias and erase power amplifiers for each channel. 

DEGREE OF ERASURE: A 1,000 cycle signal at 3% dis· 
tortion level is reduced 72 dB or more by the erase head. 

POWER INPUT: 110 to 135 volts ac, 60 cycles. Internally 
regulated power supplies make transformer tap changes 
unnecessary over this range . Optional 50 cycles power. 

SIZE AND WEIGHT: 

Height : 53·3/4 inches. 
Width : 27 inches. 
Depth: 22·1/2 inches. 
Weight: Approximately 250 pounds. 

SPEED: 7·1/2 and 15 ips standard .15 and 30 ips available . 

REE L SIZES: NAB hUb. Adaptable to CC I R or small plastic 
reel hubs. Standard reel 10·112" diameter . Alternatively . 
11·1/2" diameter reels can be furnished for CCI R applications. 

FLUTTER: 

Speed (ips) Flutter Band (Hz) Maximum Flutter (rms) 

30 0.5 to 200 0.05% 
0.5 to 5000 

15 0.5 to 200 0 .06% 
0.5 to 5000 0.08% 

7·1/2 0.5 to 200 0.1% 
0.5 to 5000 0.15% 

NOTE : All m_surements of flune, made by recording a lone on 
machine under test. rewinding and measUring fluller On replay . 
Flutter me.surement is maximum cumul.tive unwelghted. 

TIMING ACCURACY: ±O.1% . 


START TIME: Less than 1.0 seconds to reach sync speed . 


STOP TIME: 1.0 second from play or record mode. 


REWIND TIME: 1.7 minutes for 2.400 feet . 


TRANSPORT CONTROLS: Operating controls located on 

lower edge of transport . 


Left Corner: 	 POWER ON/OFF 
(backlighted pushbutton) 
SPEED HIGH/LOW 
(slide switch) 
OUTPUT A (pushbutton) . Commands 
signal electronics to present incoming 
lines to output jacks of recorder. 
OUTPUT B (pushbutton) . Commands 
signal electronics to present the recorded 
signals at the output jacks. 

Right Corner : Backlighted pushbuttons for 

PLAY FORWARD 
RECORD" REWIND 
STOP 

·Play and record button must be pressed simultaneously to 
initiate the record mode . 



PROFESSIONAL 


RECORDING SYSTEMS 


Console MountedModel PAR 410 M-64 

1/4 Inch Full Track 
Recorder/ Reproducer 

SPECIFICATIONS 
NAI ELECTRONICS 
NUMBER OF CHANNELS: 


SIGNAL·TO-NOISE RATIO: 


Standby Biased Tape 

Normal 68 dB 65 dB 

200 mil track width 20 Hz . 20 kHz bandwidth, with 
reference to 3% maximum third harmonic distortion level 
at 700 Hz, using tape specified below. 

TAPE TYPE: Specifications based on employment of 
"Scotch" Brand recording tape 201, 202, 203, 206, or 207 . 
Adjustable bias and equalization permits accommodation 
of wide range of tape characteristics. 

EQUALIZATION: Machines are normally equalized to 
NAB 15 and 7 1/2 ips speeds. Equalizers automatically 
switched when tape speed is changed. Other forms of 
equalization may be provided on order . 

FREQUENCY RESPONSE: 

7.5 ips reproduce ±2 dB 30 Hz· 12 kHz 
7.5 ips record/reproduce response ±2 dB 30 Hz . 12 kHz 
'Sips reproduce ;t2 dB 30 Hz· 15 kHz 
15 ips record/reproduce ±2 dB 30 Hz • 15 kHz 

ELECTRONICS INPUT: 20,000 ohm fully floating or un· 
balanced line. ·10 dBm to +8 dBm signal on 600 ohm bus. 

ELECTRONICS OUTPUT: +4 dBm reference level into 600 
ohms. Distortion less than 1% at +28 dBm. 600 ohm termi· 
nation switch provided . 

PHASE CORRECTION: Playback amplifier includes phase 
rotation circuit to optimize square wave and transient 
response for each speed. 

BIAS AND ERASE OSCILLATOR. Master oscillator on 
tape transport supplies 120 kHz low impedance bus feeding 
bias and erase power amplifiers. 

DEGREE OF ERASURE: A 1,000 cycle signal at 3% dis· 
tortion level is reduced 72 dB or more by the erase head. 

POWE R INPUT: 110 to 135 volts ac, 60 cycle~ I"ternally 
regulated power supplies make transformer tap changes 
unnecessary over this range . Optional 50 cycles power . 

MECHANICAL 
SIZE AND WEIGHT: 

Height: 53·3/4 inches. 
Width : 27 inches. 
Depth: 22 ·1/2 inches. 
Weight : Approximately 225 pounds 

SPEED:7·1/2 and15 ips standard.15 andJO ips available. 

REEL SIZES: NAB hub. Adaptable to eel R or small plastic 
reel hubs. Standard reel 10·1/2" diameter. Alternativeiy , 
11·1/2" diameter reels can be furnished for eel R applications. 

FLUTTER: 

Speed (ips) Flutter Band (Hz) Maximum Flutter Irms) 

30 0.5 to 200 0.05% 
0.5 to 5000 O.OB% 

15 0.5 to 200 0.06% 
0.5 to 5000 0.08% 

7·1/2 0.5 to 200 0.1% 
0.5 to 5000 0.15% 

NOTE : All m...uremenn of flutUr mede by recording e tone on 
rnKhine under telt, rewinding and me••uring flutter on replay. 
Flutter me..urement i. ",."imum cumulatiye unweighted. 

TIMING ACCURACY: 10.1%. 

START TIME: Less than 1.0 seconds to reach sync speed . 


STOP TIME: 1.0 second from play or record mode. 

REWIND TIME: 1.7 minutes for 2.400 feet. 


TRANSPORT CONTROLS: Operating controls located on 

lower edge of transport . 


Left Corner: 	 POWER ON/OFF 
lbacklighted pushbutton) 
SPEED HIGH/LOW 
Islide switch) 
OUTPUT A (pushbutton) . Commands 
signal electronics to present incoming 
lines to output jacks of recorder . 
OUTPUT B (pushbutton) . Commands 
signal electronics to present the recorded 
signals at the output jacks. 

Right Corner: 	Backlighted pushbuttons for 

PLAY FORWARD 
RECORD· REWIND 
STOP 

·Play and record button must be pressed simultaneously to 
initiate the record mode. 

,
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IMPORTANT NOTICE 


All statements, technical information and recommendations 
contained herein are based on tests we believe to be 

reliable, but the accuracy or completeness thereof is not 
guaranteed. 3M reserves the right to modify the specifi· 
cations and equipment prior to delivery, to incorporate 
desirable or necessary electrical or mechanical changes. 

3M's only obligation shall be to replace such part of the 
equipment proved to be defective in accordance with 
our warranty. 3M shill not be liable for any injury, 

loss or damage, direct or consequential, arisIng out of 
the use of or the inability to use the equipment. Before 
using, user shall determine the suitability of the product 
for his intended use, and user assumes all risk and 
liability whatsoever in connection therewith. 

No statement or recommendation not contained herein 
shall have any force or effect unless in an agreement 
signed by officers of 3M . 

~l 

mincom Division 3m 
aoo .au"" LEW" ItOAD. C"M".ILLO. CALI'(HtNIA eaoto 



INSTALLATION 

RECEIPT INSPECTION 

The 3M Brand Professional Audio Recorder was inspected, completely 
checked out, and adjusted before leaving the factory. ImITlediately upon receipt, 
inspect the equipment for any shipping damage. If any daITlage is noticed, notify 
the carrier iITlmediately. 1£ everything is normal, proceed with the installation. 

GENERAL 

As previously described, the recorder comes in two basic models: console, 
and rack mounting. Console ITlodels are completely connected and ready for opera
tion when unpacked and the power and signal connections are ITlade. The rack 
ITlodel requires, in addition to the power and signal connections, interconnecting 
cables between the tape transport and electronics; in addition, they ITlust be 
installed in a 19-inch equipment rack. 

I ~" 

This section contains installation instructions for each of the two models, 
plus instructions for each of the standard accessories. 

LOCATION CONSIDERATIONS 

The tape recorder can be installed in almost any location as long as reason
able judgement is used. The recorder should not be installed in an extremely 
dusty or damp location. Strong magnetic fields should be avoided, such as from 
power transformers and tape degaussers. The tape recorder can probably stand 
high temperatures much better than its human operator; however, if the recorder 
is to be installed in an equipITlent rack, it should not be mounted above a cha ssis 
with vacuum tubes or anything which generates a large aITlount of heat. 

The tape recorder can be reITlotely controlled. The standard remote 
r ~. control cables are 5 and 25 feet long; however, longer cables can be used. 

CONSOLE MODEL INSTALLATION 

Console models are shipped from the factory ready for operation. They are 
crated according to standard cOITlmercial practices, depending upon their destination. 
In some case s, the c rating may be extensive and the receiver must be careful when 
unpacking not to daITlage the equipment or discard any separateLy packaged acces
sories. When the equipment is uncrated and located in its operating position, it 
only requires power and signal connections to be ready for operation ; plus con
nection of some accessories. Instructions for ITlaking these connections ar"e given 
in the following paragraphs. Dimensions of the standard console models are given 
in figure 6. 
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RACK (OR CUSTOM) MOUNTING 


For rack mounting or custom installations, the equipment and interconnec
ting cables are shipped as separate items ready for installation into a 19-inch 
equipment rack. Figure 7 gives the outline dimensions. Figure 8 illustrates a 
typical rack mounting installation. Cable connections and signaL interface infor
mation is presented in the following paragraphs of this section. 

The electronic s as semblie s and transport are packaged according to com
merciaL practices. In addition, the transport is contained in a wooden shipping 
crate. To remove the transport from the wooden shipping crate, pry the top of 
the crate off. (It is nailed on.) There are cutouts at each end of the crate so that 
the transport can be grasped and lifted out. 

Remove the tape transport from its shipping crate and install it as follows: 

1. 	 Position the capstan as sist spring for vertical or horizonta L mounting, 
as required. See figure 10. 

2. 	 To expose the transport mounting rails, it is necessary to remove the 
transport front cover plate. This is secured by two screws at the top 
of the transport and a lip at the bottom. Remove the two screws and 
slide the cover from the lip. 

3. 	 Attach the transport to the mounting rails, using eight 10-32 screws, 
washers, and lock washers; four on each side. 

4. 	 Reinstall the transport front cover plate. 

The maximum distance between the transport and the electronics assembly 
is determined by the control and head cable lengths. From the transport connector 
to the first electronics assembly connector is 36 inches. The remaining connector 
loops are 12 inches apart. The head cabl.e set is 66 -inches Long. 

To install the electronics assembly, open the front cover and attach to the 
mounting rails with four 10- 32 screws, washers, and Lock washers. When the 
electronics assembly and transport are ins taLled, make the cabLe connections as 
shown in figure 10, and Listed under "Electrical Connections. " 

NOTE 

Note that each of the. cards in the electronics 
assembly has a number on it indicating the channel. 
This should be considered when arranging the 
electronics as semblie s. 
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ELIECTRICAL CONNECTIONS 


As previ ously stated, the console model is shipped with all internal cabling 
connected. It only requires that the power cable and the external signal cables be 
connected, plus accessories such as the edit foot control and remote control. In 
addition, the rack mounting model requires connection of the power and control 
cable, and head cab les between the transport and electronics assemblies. All of 
the cable connections are illustrated in figure 10, and each is detailed in the 
following paragraphs. Disregard any connection that does not apply to your 
equipment. 

Power and' Control Cable 

Connect the power and control cable, 23028A050, to the ELECTRONICS 
receptacle on the tape transport and to the POWER receptacle on each of the 
electronics assemblies. It is not necessary that all connector loops of the cable 
be connected. There will be two extra connectors on this cable. 

Head Cables 

If the tape transport is shipped wit h magnetic heads already installed, the 

head cable connector will probably be installed on the transport. If it is not, the 

end of the head cable with the single connector and bracket must be installed in its 

proper position on the transport. The head connector is located in a recess to the 

left of the capstan as viewed from above. Orient the cable connector properly and 

install it by securing it with two No.4 screws, washers, and lock washer. By 

attaching this cable to the transport, the head as sembly can be removed and 

installed from above without disturbing the head cable connector. 


For tapes recorded on one recorder to be compatible with tapes recorded 

on other recorders, the head cables must be connected to the electronics assembly 

as shown in table 2. Head cables marked with a P are from the play heads, and 

must be connected to the REPRODUCE HEAD connectors for the channels indicated. 

Head cables marked with an R are from the record heads and must be connected to 

the RECORD HEAD connectors for the channel indicated. Cables marked with an 

E are from the erase head and must be connected to the ERASE HEAD connectors 

for the channels indicated. 


Signal Connectors 

Connect the input and output connectors for each channel to the SIGNAL IN 

and SIGNAL OUT connectors. These are standard 3-wire XL type connectors. 

Interface information is given under that heading in this section. 


Pilot Tone 

If a pilot tone is to be used, make this connection to the PILOT connector. 

Refer to the interface information for the pilot tone under that heading in this section. 


,.
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j Table 2. Standard NAB Head and Signal Cable Connections 

USE1 
FOR ELECTRONICS r REPRODUCE HEAD 1 SIGNAL PILOT POWER REMOTE SIGNAL r- RECORD HEAD., ERASI'j 

j CHANNEL ASSEMBLY NO. LO HI OUT METER IN I LO HI I HEAD 
4 

:1 

Pl CH lOUT CH 1 IN RI EI 

2 2 P2 CH 2 OUT CH 2 IN R2 E2 

~ 3 3 P3 CH 3 OUT CH 3 IN R3 E3 

'" ~ ' 4 4 P4 CH 4 OUT CH 4 IN R4 E4 
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N 
I 
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,R.mot. Control 

If a remote control unit is to be used, connect the connector from the 
remote control to the REMOTE connector on the tape transport. 

Edit Foot Control 

If an edit foot control is used, connect it to the SPILL CONTROL connector ~ I 

on the tape transport. It is necessary to remove a jumper plug to make this con
nection. Do not misplace the jumper plug, since the machine will be inoperative 
without it if the edit foot control is later disconnected. 

Pow.r Cord 
_ i 

Pull back the shipping restraint latch from the power receptacle and plug 
the power cord into the tape transport. Then connect the other end of the power 
cord to a lIS-volt, 60 Hz or 50 Hz power source. 

INTERFACE INFORMATION 

All input and output connections and circuitry of the Professional Audio 
Tape Recorder are based on standard operating procedures in the recording 
industry. Standard 3 -wire XL type connectors are used for the signal inputs and 
outputs. Cables should be made up in conformance to standard practice as to 
length, shielding, etc., with connections as in the following paragraphs . 

Signal Input 
,f 
~To bridge a balanced studio line, connect the line to pins 2 and 3 of an XL 

male plug (figure 11) and insert it into the SIGNAL IN socket. Connect the ground 
to pin 1. Input level of -10 to +8 dBm based on the signal level in a 600-ohm line 
may be employed as a signal source. The load is approximately 20,000 ohms. 

An unbalanced line source should be connected to pins 2 and 3 of the con
nector. Ground should be connected to pins 1 and 2. See figure 11. This provides 
a 20. OOO-ohm bridging input for signal levels as above. Pin 3 could be grounded 
rather than 2 without degradation of performance, but pin 2 is suggested as first 
choice in the interest of consistency. 

GROUND -------------~ GROUND --...-----, 

LINE LINE 

BALANCED UNBALANCeD 
1089· 

Figure 11. Signal Input Connector Wiring 
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Signal Output 

The output signal for connection to line facilities is to be fed from the male 
SIGNAL OUT connector to an XL type female connector on the outgoing cable. Use 
pins 2 and 3 for the signal output with pin 1 as ground. See figure 12 . A balanced 
line may be fed from 2 and 3, or an unbalanced line may be fed by grounding either 
2 or 3. In the intere st of consistency, it is suggested that 2 be employed a s ground 
and 3 as the signal lead. 

Two switches are provided on the rear panel of the electronics just above 
the SIGNA L OUT connector. The OUTPUT IMPEDANCE switch provides for selec
tion of 150 or 600 ohms output line impedance and the TERMINATION switch pro
vides for proper terminating impedances for either 150 or 600 ohms, if needed. If 
the outgoing line is properly terminated elsewhere, set this switch to the OFF 
position. 

Note that the positions of these switches will affect the reading of the VU 
meter as much as 2 dB. This meter is normally calibrated to read the proper levels 
in a +4 dBm 600-ohm line. It may be recalibrated by adjusting resistors in the line 
amplifier board. A chart of values for the selectable resistors is given under the . 
discussion of this board in the Functional Description. 

~---------------------- GROUND r---------~--------GROUND 

LINE LINE 

BALANCED UNBALANCED 

1090 

Figure 12. Signal Output Connector Wiring 

Remote Meter 

The VU meter is connected to pins 1 and 4 of this connector. 
for the meter are connected to pins 3 and 6. 

The lamps 

, . 
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Pilot and Loud,peaker , 

This connector is provided to permit insertion of a reference tone. sub
sonic or supersonic. onto the track being recorded and to permit extraction of the 
tone on playback without having the level of either the recorded or reproduced pilot 
effected by adjustment of the front panel record or playback gain controls. The 
pilot tone to be recorded is applied at pin 1 with grounded return on 4. The repro
duced pilot is on 2 with grounded return on S. See figure 13. 

This connector is also used to provide signal to an external monitor loud
speaker if desired. The speaker is to be connected to pins 3 and 6. and will operate 
at reasonable monitoring volume level when the VU is set up for +4 dBm lines. It 
will be 4 dB louder when the VU is set for +8 dBm lines and so on. A simple at 
tenuator may be installed on the speaker to reduce its volume. 

Phone, 

Monitor earphones may be plugged into the PHONES jack on the front pane1. 
High impedance phones are to be used. Neither side of the circuit is to be grounded. 
The phones will monitor either the input or tape playback. the same as the VU 

.. , 

meter. which is the signal being fed to the output line. 

CAUTION 

A ground on either earphone lead will upset the 

characteristics of the line amplifier so that it 

will feed improper level to the meter and line 

and may go into oscillation. 


I 

Ii 
I 

2 

I 
• .. 
5 

I 

PILOT IN 

PILOT OUT 

3 

Il 
6 

I 
TO SPEAKER 

1091 

Figure 13. Pilot Connector Wiring 

A ground terminal is furnished on the transport frame. It may sometimes 

be desirable to connect this to a good ground to minimize electrical noise. although 

this is generally unnecessary if the power cord ground is sufficiently noisefree. 
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Auxiliary Ground 

A ground terminal is furnished on the transport frame. It may sometimes 
be desirable to connect this to a good ground to minimize electrical noise, although 
this is generally unnecessary if the power cord ground is sufficiently noisefree. 
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OPERATING CONTROLS AND DETAILS 

In this section are considered all controls which are directly accessible 
from the top surface of the transport and from the front surface of the electronic 
assemblies. Internal adjustments to be made with screwdriver or wrench are 
discussed in the Alignment and Adjustment section. 

TAPE TRANSPORT CONTROLS 

The normal operating controls are located in the lower right-hand corner of 
the transport. See figure 4. These five illuminated pushbuttons control all tape 
movement through a system of safety interlock relays that prevent malfunction 
because of improper operation. Any button can be pushed in any sequence, at any 
time, with complete safety to the tape and machine. 

PlA Y Button 

This causes the transport to move the tape at normal forward or record 
speed under capstan speed control. The transport can be placed in PLA Y at any 
time from any tape mode. For recording, both the PLA Y and RECORD buttons 
must be pushed Simultaneously when tape is either at standstill or in the normal 
forward, play mode. 

FORWARD Button 

Activates the high speed tape advance in the forward direction. The fast 
forward mode may be initiated without pressing the STOP button. In fast forward, 
the tape lifters are activated and the head shield opens. The tape lifters may be 
manually overriden to allow tape to be heard. When the STOP button is operated 
from thi s mode, dynamic braking is used to stop tape, then a s light holding torque 
is applied to maintain tape tension. 

NOTE 

Magnetically operated reed switches, operated from 
a direction sensitive vane under the takeup reel turn
table, control the dynamic braking and electrical 
switching when the transport is taken out of 
FOR WARD or REWIND mode. This vane is a 
sensor to determine the direction the tape is 
traveling. The appropriate reed switch then 
activates relay control circuits which place the 
transport in either FAST, FORWARD, or REWIND, 
preliminary to the STOP mode, depending upon the 
original direction. 
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STOP Button 

This button stops all tape motion from any mode of operation. It also indicates 
when the transport is ready for operation. It is illuminated when the transport 
power is on and tape is threaded in the tape path. Without tape in the tape path, the 
unit will not operate and this button will not be lit. W hen the STOP button is activated 
while tape is in the high speed mode, dynamic brak.ing is applied until the tape stops. 
Then, the transport goes into the STOP mode and a light holding torque is applied by 
both motors to maintain tape tension. 

REWIND BuHon 

Tape may be put into high speed rewind from any other mode of operation, 
even from fast forward, without danger of tape breakage. Tape lifters on both 
heads operate during high speed rewind and the headshield opens. The tape lifters 
may be manually overridden if you want to hear the tape. 

RECORD Button 

This button connects the recording circuits to the record head. To operate, 
the button must be pushed at the same time as the PLAY button is pushed. This 
must be done when tape is either at standstill or running in PLA Y mode . Stopping 
the tape, or changing the tape mode of operation, automatically deactivates the 
recording circuits; and the RECORD and PLA Y buttons must be pushed again to 
resume recording. To complete the recording circuit, the recording amplifier 
switch on the applicable electronic assemblies must be in ROY. position . 

The remaining controls are mounted in the lower left-hand of the transport. 

POWER Switch 

AC power to the entire recorder is controlled by this switch. 

NOTE 

The tape transport will not be energized and 
the STOP button will not light until tape is 
threaded into the tape path. 

CAUTION 

Do not turn the power off when the transport 
is in a fast tape travel mode (REWIND or 
FOR WARD). This could throw a tape loop 
because the dynamic braking will not operate . 
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A-B OUTPUT Transf.r Switch 

This pair of pushbuttons provides for simultaneous transfer of the signal 
outputs of each electronics assembly from the input line to tape playback, or vice 
versa. The A button sets all channels to monitor the input signal. The B button 
transfers monitoring of all channels to the output signal. 

RUN OUT Switch 

The runout switch is not operational on this recorder . Switch can be set 
to any of the three positions. 

SPEED Switch 

The SPEED switch selects either of the two speeds at which the machine 
operates. These are 7 1/2 and 15 ips, or 15 and 30 ips. 

CAUTION 

This switch should not be operated with the caps tan 
motor running. Power must be off or tape not 
threaded. 

BALANCE Switch 

This 3-position switch changes motor torque factors to compensate for 
reels of different weight and/or size. When both reels are identical, the switch 
remains in the middle, or BALANCED position. If the left reel is larger or 
heavier, the switch should be in the left position. If the right reel is larger or 
heavier, place the switch in the right position. 

TAPE TRANSPORT, TAPE HANDLING COMPONENTS 

The following tape components are in the capstan handling assembly area. 
See figure 14. 

Reversing Idler 

Tape is threaded around this free-wheeling idler, which helps provide an 
extremely short path of unsupported tape. Ridges in the idler provide for air 
passage during high-speed tape movement, so that the tape hugs the idler. 

Head Assembly 

All head stacks, erase, record and play, are mounted on a single plug-in 
precision plate which is mounted on the transport casting beneath this head cover. 
The trim plates must be removed in order to remove the head assembly. 

Azimuth of record and playback heads may be adjusted by removing the 

head cover plate located between the capstan and reversing idler. 
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Figure 14. Tape 	Drive Components 
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Tape Lifters 

The tape lifters automatically move tape away from heads during high-speed 
tape travel to reduce head wear and cut chatter. They are electrically interlocked 
with the playback head shield door so that the latter opens to make room for the tape 
when Lifters move it away from heads. 

The tape lifter may be manually overridden by pressing the tape lifter and 
override lever. This restores the tape against the head so that it may be heard. 

Head Shield Door 

The head shield door provides for hum reduction and automatically drops 
away from head during high-speed tape travel and whenever tape is lifted from 
tape path. This allows ea sy removal of tape for editing, etc. 

Capstan 

The differential capstan is the basis of the patented Isoloop system for 
transporting tape with extremely low flutter and wow. Its function and operation is 
described in the General Description Section. 

Capitan Idler (Incoming) 

This idler is designed to clamp the tape to the smaller diameter parts of the 
capstan. The capstan the reby unwinds tape from the supply ree land feecls it into 
the loop. In starting, this idler moves in slowly after initial contact so as to gently 
accelerate the tape to running speed. Only after tape has had sufficient time to get 
up to speed does the outgoing idler function. 

Capitan Idler (Outgoing) 

This idler pulls the tape through the head assembly at a slightly higher rate 
that the tape is fed in because it presses the tape to the capstan at its larger dia
meters. This maintains a constant tape tension across both heads , but the tension 
does not exceed the stretch capabilities of the tape. It is moved into position direc
tly without retardation of dashpot as provided on the ingoing idler. 

Tape-Threaded Senior 

This photoelectric circuit across the tape path provides both convenience 
and safety. Whenever the tape breaks the light beam, a slight holding torque is 
applied to the reels to maintain tape tension. When there is no tape in the path, the 
reel motors are deenergized, the tape turntables are free-wheeling, the head cover 
opens, and all pushbuttons are deactivated. This allows for easy removal of the 
tape for splicing. Also, when the end of the tape is reached, the motors stop quickly. 
minimizing tape whip-around. 
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R•• t Hold.,. 

Standard reel holders are supplied for holding down 10-1/2 inch NAB reels . 
Rotating the upper portion of the holder, when a reel is in place, locks the ree l on. 
This is useful when the machine is mounted vertically . Locking is not necessary 
when transport is horizontal or at a slight angle. Removal of the large center 
screw permits changing to different hub types. Only 1 /4-inch systems are supplied 
with NAB reel holders, which can be removed by rotating the center post. When 
the NAB holder is removed, the center post will accommodate the small plastic 
cinema ree 1s. 

ELECTRONICS ASSEMBLIES 

Electronic controls, except for the record control, are located on the elec
tronics assembly for each channel. These controls are shown in figure 15 and 
their description follows. 

RECORD LEVEL Control 

This adjusts the signal level recorded on the tape. It may be adjusted 
through a line input level range of -20 dBm to +8 dBm (600 ohm line). To monitor 
the signal audibly, or to read th~ level of the incoming line, the METER switch is 
set to SIGNAL and the OUTPUT SELECT set to A. After the level is properly ad
justed, the knob may be locked by turning the ring behind it in a clockwise direction . 

REPRO. LEVEL Control 

This adjusts the playback gain. It is a locking control. It is not necessary 
to calibrate a level setting for this control by employing a standard tape and then 
locking the control in place. This is because the METER switch has a calibrate 
(CAL) position which substitutes a fixed pad for the REPRO. LEVEL variable gain 
control whenever it is desired to calibrate levels. The REPRO. LEVEL control is 
only in the normal tape playback path. The OUTPUT SELECT button B must be 
pressed to transfer the meter and output line to the playback circuit. 

REe. 	 SELECT Switch 
This has three positions affecting only the record circuits. 

1. 	 RDY . In this position , the circuits for the particular channel are 
ready to record. 1£ the RECORD and the PLAY buttons on the trans
port or its remote control unit are pressed simultaneously, the record 
circuits will be activated and the red REC. lamp wiLL light. The eraser 
and the rec ord head for this track will be activated . 

2. 	 SAFE. In this position, the erase and record circuits will be ' locked 
off so that accidental erasure or damage to a previously recorded tape 
will not occur should the record mode be selected at the transport or 
remote control. 
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Figure 15. Electronic Controls 

3. 	 O. DUB. This is the overdub position. This prevents the record and 
erase circuits from being energized and substitutes the record head 
in place of the normal playback head for this track. In the overdub 
position, a performer can listen to a previously recorded track while 
adding a new part in perfect synchronism on another track. This is 
because the signal he is hearing is being played from a record head 
in the same stack as the head he is using to add the new recording. 
There is thus no time separation between the two. 

METER Switch 

This switch has four positions affecting the function of the meter and 
influencing the signal output level. 

1. 	 CAL. This is a calibrate position. When it is selected , the REPRO. 
LEVEL gain control is removed from the playback amplifier and a 
fixed attenuator is substituted. Thus, a known overall gain can always 
be checked as a reference. An adjustable gain control in the pre
amplifier is set to give proper meter level readings from a standard 
reference tape. 

The switch may then be set to the SIGNAL position where the variable 
REPRO. LEVEL control permits operating playback gain adjustments, 
as neces sary . 
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2. 	 SIGNAL. In this position, the meter monitors either the input signal. 
A, or the playback signal, B, depending on which OUTPUT SELECT 
indicator is lit, A or B. Similarly, the signal fed to the outgoing line 
(SIGNAL OUT) is either A or B. 

3 . 	 ERASE. In this position, the meter shows a steady deflection, depend '- I 

ing upon the magnitude of the high frequency current in the erase head . 
The output signal to the tine remains under the control of the A-B 
OUTPUT SIGNAL switches the same as described above under SIGNAL. 

4 . 	 BIAS. In this position, the meter reads the magnitude of high frequency 
bias current. 

OUTPUT SElECT Switches 

These consists of the illuminated A-B buttons mentioned above. Whenever 

the METER switch is in any position other than CA L ., the se buttons determine the . 

source of signal bo be fed to the outgoing line (SIGNAL OUT connector). When the 

A button is pre ssed and the A lamp lights, the input signal is being monitored and 

is the signal output. W hen the B button is pressed and the B lamp lights, the 

outgoing signal is then connected to the playback circuits to monitor the signal 

reproduced from tape. The A-B transfer buttons on the transport can switch all 

channels at the same time, but individual channels remain under control of their 

A - B buttons. 


A small slide switch on the Line Amplifier circuit board will inactivate the 

automatic A-B transfer, if desired . When inactive, the transfer is solely under 

control of the A-B buttons on the particular electronics assembly. 


REC. 	 Indicator 

This is a recording indicator lamp to show when the record and erase 

circuits are energized. It is under control of the RECORD button on the transport 

but may be locked out of service by placing the REC. SELECT switch in either the 

SAFE or O. DUB position rather than its normal RDY. position. 


PHONES Jack 

This jack is provided to drive a high impedance earphone, which bridges 

across the output signal line. Since this is usually operated as a balanced circuit, 

neither side of these phone may be grounded. 


.' 

This description of the controls on the electronics module covers all con

trols and indicators normally referred to in the course of operating the recorder . 

The front cover door hinges down to reveal a series of plug-in electronics boards 

which contain a number of screwdriver adjustable components . These are normally 

not adjusted by operating personnel. Maintenance personnel employ them to trim a 

machine into peak performance. They are referred to under Alignment and Adjust

ment, Routine Maintenance, and Circuit Descriptions. 
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GENERAL OPERATING PROCEDURES 

PRELIMINARY 

Slide the plate (see figure 4) covering the slide switches to the left so that 
it covers the POWER switch and reveals the three slide switches. Set the SPEED 
switch to either HlGH or LOW as desired. The RUNOUT switch may be set to any 
position. Identical large reets should be used on both reel spindles. If this is 
done, set the BALANCE switch to its mid-position. Slide the switch cover to the 
right, revealing the POWER switch and A-B OUTPUT buttons. 

THREADING 

Threading the recorder is extremely simple, as there are no compliance 
arms or other mechanical devices in the tape path. See figure 16. Atso , there is 
no tension on the tape until it breaks the photoelectric circuit in the Isoloop as sem
bly, so the reets are free-wheeling, To thread, first push the POWER button to turn 
the machine on. Place a roU of tape on the teft hand spindle in such a manner that 
the reel rotates counterclockwise when tape is unwound. Take the tape from the 
reel, drop it between the capstan and the incoming idler, past the record head, 
around the reversing idler, past the play head (the head ~hietd is open), between 
the capstan and outgoing idler, then onto the take-up reel. Thread the tape onto 
the reel hub so that it will wind in a counterclockwise direction. As the tape breaks 
the photoelectric light path after the outgoing idler, a slight holding torque is 
appli e d which takes up any slack in the tape . The transport is now ready to operate . 

Observe that the control buttons function in the manner intended and that 
they are each illuminated in their operating mode. Observe that the playback head 
cover door closes when the machine is started in the play or record mode and that 
it opens when the tape lifters raise tape off the heads in fast forward or rewind 
modes . Observe that in standby with tape threaded in place, the head cover door 
will remain either open or closed when operated manually. Observe that this 
door, if closed in standby, will open if tape is lifted from its running path at the 
right hand guiding system prior to reaching the take-up reel. 

MONITORING 

All electronics assembly adjustments described in the following paragraphs 
are for a single recording channel. In multichannel operation, perform the 
procedure for each channel of electronics. 

Signals to be recorded and reproduced can be monitored by : (1) the VU 
meter on the display panel, (2) an earphone (high impedance, ungrounded) plugged 
into the PHONES jack, (3) a loudspeaker connected directly to the PILOT connector 
at the rear of the electronics assembly (terminals 3 and 6), or (4) from the signal 
output connector on the rear paneL. 
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Figure 16. Tape Threading 

To monitor the recorder input signal, set the METER switch to SIGNAL 
and press OUTPUT SELECT button A. The signal amplitude will be under control 
of the RECORD LEVEL knob. 

To monitor signals reproduced from recorded tape press the OUTPUT 
SELECT button B. The REC. SELECT switch should be in either RDY. or SAFE 
positions. With the METER switch in the SIGNAL position, the REPRO. LEVEL 
knob wi l1 determine the loudne s s of the monitored signal. 

To determine the true magnitude of signal level on the tape, place the 
METER switch in the CAL. position. The loudne s s and meter reading are then 
determined by a fixed calibrated amplifier gain rather than the variable REPRO. 
LEVEL control. The A-B OUTPUT transfer buttons on the tape transport can 
switch all channels of a multichannel system at the same time. 
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RECORDING 

Set the RECORD LEVEL knob and the REPRO. LEVEL knob to minimum 

(fully counterclockwise). 


Set the REC. SELECT switch in the RDY. position. New, degaussed, or 

previously recorded tape may be used. 


Set the METER switch to the SIGNAL position. 

Press the OUTPUT SELECT button A. 

Slowly increase the RECORD LEVEL control until the meter peaks at +2 VU 

on the loudest peaks on input program material. The signal should be clearly heard 

in the monitor system. Have the program source cut off by fade or switching. 

Listen for acceptability of residual noise, particularly low frequency hum. For 

truly critical applications, for which this machine is designed, a vacuum tube 

voltmeter should be used to determine residual circuit noise. Recorder-contri 

buted noise in this test will generally be well below external circuit noise. Have 

the program feed restored at the former level. 


To start recording, simultaneously press the PLAY and RECORD buttons on 

the tape transport. These two buttons should light and the red REC. indicator on the 

electronics panel should also light. 


Press OUTPUT SELECT button B. Slowly increase the REPRO. LEVEL 
control until the signal is audibly and visually the same loudness as the input signal. 

This can be easily determined by alternately pres sing the A and B buttons. Listen 


. critically on a good monitor speaker system to be certain the signals sound identical 

in either the A or B position after their levels are set as closely the same as possible. 

Cut off the input signal and listen for noise. No increase in hwn should be 

observed in the B position when compared to the A position. Tape noise should be 

the only additional source of noise observable in playback. Noise measurements 

are outlined under Alignment and Adjustment. 


Press the STOP button. The tape should stop. The REC. indicator should 

go out. 


If A-B transfer from the transport is not wanted, open the front panel cover 

of the electronics assembly, and position the upper slide switch on the line amplifier 

board in slot 6 in the OFF position. A-B switching is then soLely under control of 

the A-B buttons on the electronics panel. 
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PLAYBACK 


Playback is accomplished simply by pressing the PLAY button on the tape 
trans port. The B output must be selected. 

When the recorder is used for reproducing a previously recorded tape, it is 
wise to set the REC. SELECT switch in the SAFE position. Should the RECORD 
and PLAY buttons be pre ssed simultaneous ly in error, the recording circuits will 
still be locked out and the tape protected against accidental erasure. 

OVERDUBBING 

The overdub feature is provided on the playback preamplifier boards. It is 
controlled by the REC. SELECT switch. 

It provides a means of adding a second audio track in synchronism with a 
first track. Board 7/9 is removed from slot 7 and installed in slot 9. After over
dubbing operation, reinstall board 7/9 into slot 7 with power turned off. 

Consider a two-track recorder as an example . We will call the channel 
numbers 1 and 2. An orchestra is recorded on track number 1 and it is desired to 
add a synchronized vocal in track number 2 which has been left unrecorded. 1£ 
track number 1 is played into earphones for the singer's benefit in the normal way 
from the regular playback head, the singer's voice will be recorded on track 2 
displaced on the tape from the orchestra recording by the linear distance from the 
playback head stack back to the record head stack. The two can therefore never 
be played in synchronism because of the scanning time differences which arise. 

Therefore, it is necessary to play the orchestra track (No.1) from the 
No . 1 record head, substituting it for the No. 1 playback head. The overdub pre
amplifier provides proper gain and equalization to accomplish this when the REC. 
SELECT switch is set to the O. DUB position. Furthermore, this position of the 
switch locks off its rec ording electronics as in the SAFE position so that the 
orchestra track may not be de stroyed. The singer's track, No. 2 is left in the 
RDY . position and the recorder is started in the record mode. The singer then 
sings in synchronism with the orchestra and both tracks No. 1 and No. 2 are 
vertically oriented so that there is no time displacement between them. When 
the singer has finished recording his part, both tracks may be played back through 
the regular playback head assembly by placing both No. 1 and No. 2 REC. SELECT 
switches to SAFE. 

ERASURE 
Erasure is automatic, since the electronics module is constructed to feed 

two high-frequency circuits. One of these is the record head bias requirement and 
the other is the eraser. To take full advantage of the increased dynamic range and 
lower noise level provided by the 3M recorder, all recording should be done with 
new tape, or tape that has been very carefully bulk erased. 
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ALIGNMENT AND ADJUSTMENT 

TAPE 	 TRANSPORT 

The tape transport has been factory aligned for peak performance . With 
USe it will occasionally be necessary to undertake routine inspection of the machine 
and check certain adjustments. The following information provides a procedure for 
thorough check of the tape transport. After the user has followed this procedure a 
few times, it may be found that certain steps may be checked at less frequent 
intervals. Location of transport adjustments is shown in figures 17 and 18. 

1. 	 Remove the six screws that hold the transport cover plate in place 
and remove the COver plate. The bottom of the cover is held in place 
by a lip. No reels are to be on machine. 

2. 	 Connect the input power cord to the output of a 7-1/2 amp Variac set 
to zero volts. 

3. 	 Increase the Variac output voltage; at approximately 90 volts, relay 
Kl should be heard to operate, the POWER button should light, and 
the tape sensor light should come on. If this does not happen, press 
the POWER button. 

4. 	 Continue to icnrease the Variac voltage until its dial indicates 115 volts. 
All five function control buttons should be dark and no motors, including 
the fan, should be operating. The illumination level of the POWER 
button should not change. 

5 . 	 Place a piece of opaque material in the tape path between the tape 
sensor light and the tape-threaded sensor. This will be referred to 
hereafter as the "tape sensor mask, II The STOP button shouLd Light. 
The take-up motor should rotate at approximately 55 to 80 rpm in 
a counterclockwise direction. The rewind motor should rotate 
similar ly in a clockwise direction. 

6. 	 Remove the tape sensor mask. The STOP button light should go out 
and all motors should stop. 

7. 	 Reinsert the tape sensor mask. Move the capstan motor SPEED 
switch to HIGH. Observe that it runs at high speed. Remove the tape 
sensor mask. Move the SPEED switch to LOW . Reinsert the tape 
sensor mask. Press the PLA Y button. Observe that the capstan motor 
runs at half speed in the same direction . Remove the tape sensor mask . 
All motors should stop and the STOP button should not be lighted. Re
turn the switch to the HIGH speed position . Reinsert the tape sensor 
mask. The STOP button should light and the reels should rotate slowly . 
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Figure 17. Tape Transport Adjustments, Top View 
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Figure 18. Tape Transport Adjustments, Bottom View 

M64 PAR 2-71 

-------- ---_._..__.__._-_.._--.- --.- - --~- - -------

39 



----... . ~ . ~---

Capstan Belt Ad'justment 

Occasionally it may be necessary to adjust the belt tension or belt align
ment on the capstan drive assembly. The following procedure should also be 
followed when replacing the belt or any of the drive components, i. e., caps'tan, 
capstan motor, flywheel, etc. 

Access to the belt drive assembly is accomplished through the bottom of 

the transport, as shown in figure 18. To expose the belt inside the dust cover, 

remove the two screws on the front and the two screws at the rear of the cover, 

and slide the lower half of the cover down and away from the top section . 


Five socket head capscrews, figure 19,1ocated on the capstan motor bracket 

assembly, permit the adjustment of the belt alignment and tension. Three screws 

located on the motor base, when loosened, allow the motor to be positioned in the 

vertical plane so that the beLt will ride at the top of the crown on the flywheel. The 

remaining two screws fasten the motor bracket to the transport frame through two 

slotted holes in the bracket. Loosening these screws allows the motor to be moved 

back and forth, which adjusts the tension on the belt. 


The following procedure should be used when adjustment of the belt is 

necessary. 


8. 	 Spin the flywheel by hand and observe that the belt, as it pa sses over 
the crown of the flywheel, remains centered. There should be no 
skewing of the belt (up or down motion acros s the crown of the 
flywheel) . 

9. 	 If skewing of the belt is noticed, loosen the three screws on the 
capstan motor base, and move the motor back and forth until a 
position is found which allows the belt to ride true on the flywheel 
without skewing. Tighten the three sc rew s. ._' 

10. 	 Position the SPEED switch for LOW ips operation, Pre s s the 
POWER button, and insert the tape sensor mask. 

11. 	 Press the PLA Y button and allow the capstan to get up to speed; then, 
press the STOP button. Observe that the flywheel stops at the same 
time the capstan motor pulley stops with no belt slippage over the 
motor pulley or flywheel. If slipping occurs, loosen the two screws 
through the slotted holes on the motor bracket and move the motor 
back to a point where the belt just stops slipping. Tighten the sc rew s 
in the motor bracket at this point . 

12. 	 A neon indicator operated half wave from the same frequency source 
as the capstan motor or a stroboscopic lamp triggered from the power 
line frequency should now be used to check the capstan speed by light
ing the strobo disc. A simple, but effective circuit is shown in figure 
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Figure 19. Capstan Motor Mounting Bracket 

20. The capstan should appear to run slow; that is, the strobe pattern 
appears to rotate very slowly in a clockwise direction. Use an impro
vised wire pointer as a reference and observe how many dark or light 
elements appear to pass beneath it per minute. Use table 3 to deter
mine speed error with a 48-element strobe wheel on the capstan . 

13. 	 Set the Variac voltage to 105 volts and repeat the previous step. If 
OK, return the Variac voltage to 115 volts. 

14. 	 Remove the tape sensor mask. 

15. 	 Push in the plunger of the incoITling capstan pressure roller solenoid 
by hand (left side of capstan) and back off the pressure roller linkage 
adjusting screw until the pressure roller does not contact the capstan. 

16. 	 Repeat for the outgoing capstan pressure roller. 

17. 	 Insert the tape sensor ITlask and pres s the PLA Y button. The PLA Y 
button should light, and the STOP button should go out. The incoming 
capstan pressure roller should swing in toward the capstan. Approxi
ITlately 1/2 second later, the outgoing capstan pressure roller should 
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Figure 20. Example of Simple Stroboscope Lamp 


Table 3. Capstan Speed Error (for 48 element strobe wheel) 


DRIFT ELEMENTS SPEED ERROR-PERCENT 
PER MINUTE AT 7-1/2 IPS AT 15 IPS 

I 

I 
2 
4 

I 0.056 
O. 112 

O. 028 
0.056 

I 

I 

6 0, 168 O. 084 ' - : 

8 0.224 O. 112 
10 0.300 O. 150 

swing in toward the capstan. In the initial interval, the suppLy reel 
motor should accelerate in the rewind direction and the take-up reel 
motor should quickly race to a high speed. After the 1/2 second 
initial interval, the torque on these motors should be noticeably 
reduced when the outgoing capstan pressure roller swings in. Because 
both adjusting scr ew s were backed off, neither capstan pres sure 
roller should rotate from contact with the capstan. The above time 
delay should be about 1 second on 1 /2-inch machines. 
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18. 	 Adjust the incoming linkage screw until the incoming pressure is 
just positively driven by the capstan. Give the screw one more full 
turn in the same direction. Be certain that the solenoid plunger 
seats completely on repeated operations. 

19. 	 Repeat the previous set for the outgoing pressure roller except give 
the screw a final 3/4 turn. 

20. 	 Remove the tape sensor mask, stopping all motors and releasing the 
pressure rollers . 

21. 	 Reel torque measurements are performed next. For this purpose, it 
will be necessary to employ a 10 ounce or 1 pound spring scale, 
perferably with a hooked end, and an empty 10-1/2 inch reel. Drill 
two holes in one of the reel spokes large enough to accept the scale 
hook. One of these should be at 2 inches from the center of the reel, 
and the other at 5 inches from the center of the reel. Use the outer 
one for heavy torque measurements, the inner one for the low torque 
measurements . Place the special reel on the supply reel side and 
hook the spring scale into the 5-inch radius. Holding the spring scale 
firmly in place, reinsert the tape sensor mask and press the REWIND 
button . The STOP button light should go out and the REWIND button 
should light. Observe the ounce inches of stall torque. See table 4. 
Remove the tape sensor mask . 

NOTE 

Table 5 converts the spring scale reading to motor 
torque. For values now shown on the table simply 
multiply the spring scale reading in ounces by 
the radius in inc he s to find the motor torque in 
ounce inches. 

22. 	 Remove the special torque measurement reel from the supply reel 
and place it on the take-up side. Place the spring scale at the 
5-inch radius. Replace tape sensor mask and, holding the spring 
scale firmly in place, press the FORWARD button. The STOP 
button light should go out and the FORWARD button should light. 
The torque should be the same as for the rewind motor. 

NOTE 

Torque of either motor will vary somewhat 

with angular position due to commutation, but 

exact value is not critical. Plus or minus 

20% is acceptable. 


PAR M64 2-71 

~~-""--'-'--"---~ '-" -~.-~ -.... -. .. ~--- .- .. . - .... ---, 

43 



AT 5-INCH RADIUS AT 2-INCH RADIUS 

SCALE 
READING 

MOTOR 
TORQUE 

SCALE 
READING I 

MOTOR 
TORQUE 

I 

4. 0 oz. 
4.2 
4.4 
4.5 
4.S 
5.0 
5.2 
5.4 
5.6 
5.8 
6.0 
6.2 
6.4 
6.6 
6.8 
7.0 oz. 

, 

20 oz. in. 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 

I35 oz. in. 

3.00 oz. 
3.25 
3.50 
3.75 
4.00 
4.25 
4.50 
4.75 
5.00 

: 6.0 oz. in. 
6.5 
7.0 
7. 5. 
8.0 
8.5 
9.0 
9.5 

10.0 

I 

Table 4. Spring Scale Reading to Motor Torque Conversion Table 

I 

24. 	 Remove the tape sensor mask. Put the special reel and spring scale 
on the supply reel spindle, using the 2-inch radius hole. Replace the 
tape sensor mask. Press the PLAY button. The starting torque should 
be as listed in table 6. reducing to the running torque listed in table 6 
after operation of outgoing capstan pres sure roller. 
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23. 	 Remove the tape sensor mask, stopping the motors. Reinsert the tape 
sensor mask. Press the PLAY button. The starting torque of the .. 
take-up motor should be approximately as listed in table 5 for initial 
period until outgoing capstan pressure roller operates. The torque 
should then reduce to running torque values listed in table 5. 

Table 5. Take-up Motor Torques 

TAPE STARTING RUNNING 
WIDTH TORQUE TORQUE I 

1/4 in. 

\I 1/2 in. 
I 

12 oz. in. 
24 oz. in. 

8 oz. in. 
S oz. in. 



Table 6. Supply Motor Torque s 

TAPE STARTING RUNNING 
WIDTH TORQUE TORQUE 

1/4 in. 7 oz. in. 5 oz. in. 
1/2 in. 10 oz . in. 7 oz . in. 

25. 

26. 

27. 

28. 

29. 

30. 

,-

-~----- ...----~

The required torques will generally be realized if the sliders on 

R61 and R62 are set to maximum resistance for 1 /4-inch tape, 

midway for 1 /2-inch tape. 


Remove the tape sensor mask . Remove the spring scale and reinsert 
the tape sensor mask . Check that the LARGE REEL switch is in the 
center position. Hold the take-up motor by hand so that it cannot 
turn. Press the FORWARD button. The supply reel motor should 
rotate slowly in a counterclockwise direction. Slide the LARGE 
REE L switch to the right. The motor should stop. Slide it to the 
far left. The motor should run, as in the center position . Remove 
the tape sensor mask. Place the LARGE REEL switch in the center 
position. 

Replace the tape sensor mask and repeat the previous step, holding 
the supply reel motor and pre s sing REWIND button. The take -up 
motor should rotate slowly in a clockwise direction. Slide the 
LARGE REEL switch to the left. The motor should stop . Slide it 
to the right. The motor should run, as in the center position. Place 
the switch in the center position and remove the tape sensor mask. 

Press the POWER button and shut off the power. Connect a DC 
voltmeter (50 volt scale) from the collector (stud) of the 2N174 
regulator transistor (060) to ground. Be careful not to ground the 
test lead. Press the POWER button. It should show 26 to 28 
volts. Insert the tape sensor mask and press the PLA Y button. 
Then press the FORWARD button, and then the REWIND button . 
The voltage should remain at 26 to 28 volts. Reduce the input 
line voltage to 105 volts and repeat. Only below 105 volts input 
should the voltage ever drop below 26 volts. Reset the input to 

115 volts. 


Place a reel of tape on the transport, and thread the tape as 

de sc ribed under Gene ral Operating Procedure s. 


Press the PLAY button. The head cover door should close smoothly 
within 3/4 second. The tape should be drive"n by the capstan and 
wound up by the take-up reel. In starting, it should accelerate 
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smoothly without snapping from the supply reel or throwing a loose 
loop within the closed loop area. When properly adjusted, the incoming 
capstan pressure roller should move qui~kly to contact the tape and 
then slowly seat under the control of the dashpot, thereby gently in
creasing the tape pressure on the capstan and giving it a gentle 
acceleration . Generally, the dashpot must be adjusted to maximum 
damping. Loosen the ROLLER SEATING adjustment screw (figure 17) 
and move the adjustment linkage in the direction for proper puck 
operation . The outgoing capstan pressure idler operates only after 
the tape is up to speed . 

31 . 	 Press the STOP button. The head cover door should open instantly 
and the tape should stop. A reverse motion for an inch or two is 
permissible. 

32. 	 Press the FORWARD button. The head cover door should be open 
and the tape lifters should operate. Wind the tape to within 100 feet 
of its end. Press the STOP button. The FORW ARD lamp should go 
out and the REWIND lamp should light, indicating reversed torque , 
thus bringing the tape to a standstill, at which time the REWIND lamp 
goes out and the STOP button lights . The tape lifters should drop back 
to normal. 

33. 	 Press the PLAY button. The tape should start as smoothly as it did 
at the beginning of the reel. If the tape does not start smoothly 
because the incoming roller is engaging too s l owly, the adjustments 
in step 30 should be repeated until smo oth operation is obtained. An 
optimum point of sufficient puck pressure and damping of puck engage
ment must be reached for best tape handling. After adjustment, re
wind the tape and repeat all steps from 30 on . 

34. 	 Press the REWIND button . Somewhere in the middle of the reel , press 
the STOP button. The REWIND lamp should go out and the FORWARD 
button should light, indicating reversed torque is applied. When 
standstill is reached, the FORWAR D l amp should go out, and the 
STOP button should light, and the tape should come to a stop . A few 
inches overshoot in the reverse direction is permissible . 

35. 	 Press the REWIND button. When tape is up to relatively high speed, 
press the PLAY button. Reverse torque is applied and, when the tape 
stops the machine should immediately go into the run mode, the tape 
lifters drop back , and the head cover door closes smoothly . 

36. 	 Repeat the previous step except from the forward mode. 

37. 	 When in run mode, press the REWIND button. The pressure rollers 
should drop out, the ' head cover door should open quickly, the tape 
lifters should operate, and the tape should go into rewind . 
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38. 	 Stop the tape and then pres s the PLAY button. 

39. 	 While the transport is in RUN, press the RECORD button. Nothing 
should happen. 

40. 	'. While holding the RECORD button depressed, press the PLAY 
button again. The RECORD button should light. 

4l. 	 Press the STOP button. The PLAY button and the RECORD button 
lights should go out. 

42. 	 Observe all white relay covers and put the transport through all 
normal functions looking for sparking contacts. Arcs may be seen 
through the translucent covers. Particularly look for sparking 
of contacts 1 and 9 of Kl which controls capstan motor power. 
Very light arcs are permissible but a bright arc indicates faulty 
suppressors C4 and R23. These must be functioning or the relay 
will fail. 

43. 	 Check the time required for the head cover door to open and to close 
as demanded by various functions described above. It should take 
from 1/2 to 3/4 seconds to close but should open immediately. 
Adjust the connected dashpot for proper closing time. 

44. 	 The tape lifters must swing out fully whenever the tape is in RE
WIND or FORWARD mode, or in the process of stopping. When 
released, they must fall back fully so as not to interfere with 
normal tape motion over the heads. Test their action at the start 
of a reel, in the center of a reel, and at the end of a reel to be 
sure they always operate fully and release fully. Check that they 
do not chatter when the tape reverses direction between FORWARD 
and REWIND modes. The tape lifters are adjusted by loosening 
the screw in the end of the shaft, and changing the position of the 
tape lifter solenoid plunger with respect to the lifter. This can be 
accomplished from the underside of the transport as shown in 
figure 18. 

45. 	 Be certain that the tape clears the reel flanges with plenty of space 
to assure freedom from scraping. 

46. 	 Record head and reproduce head azimuth is set during signal 
electronics alignment. 
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Flutter 

Flutter is checked by recording a 3 kHz signal and then playing it back 
into a flutter meter. 

Flutter checks are useful as a troubleshooting aid in determining which 
component, or group of components, is contributing to the flutter. Using a D & R 
Ltd, Varo, or equivalent flutter meter, in which three bandpasses are provided. 
Components contributing to flutter can be determined, a s shown in table 7. The 
following steps are to be followed in checking the flutter. 

NOTE 

It is extremely important that all tape guides, heads, 	
, ) 

capstan surface. puck idlers, capstan flyw heel, and 
capstan motor spud be thoroughly cleaned with alcohol 
before making flutter checks. 

Table 	7. Components Contributing to Flutter 

WAVEBANDI COMPONENT AREA 

0.5 to 30 Hz 
30 to 300 Hz 
0.5 to 300 Hz 

Flywheel and capstan 
Capstan motor and reversing idler 
Used to check overall flutter up to 300 Hz 

47. 	 Connect an audio oscillator to the input of the recording electronics 
Set the oscillator frequency to approximately 3 kHz (some flutter 
meters contain their own internal oscillator). Connect the output '-- 

of the playback electronics to the flutter meter input. 

48. 	 Set the capstan motor to high speed (normally 15 ips). Position 
the tape so that it will start near the beginning of the reel. 

49. 	 Record the test signal at 0 VU for approximately 3 minutes. Rewind 
the tape to the start of the test signal recording. 

50. 	 Start the tape and calibrate the input level to the flutter meter. 
Check the frequency acceptability to the discriminator, then switch 
to the full band flutter position (0. 5 to 300 Hz). Employ 0.5% 
full scale sensitivity. Flutter should not exceed 0.05% at 15 ips, 
nor 0.07% at 7-1/2 ips. 

51. 	 Since it is pos sible for flutter components to cancel in pla yback 
because the phase of the recorded flutter may be opposite to the 
same component being generated during playback, it is necessary 
to stop and start the tape during playback at least 15 or 20 ti.rn.es '_ J 
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and 	to accept the worst reading, where the recorded and reproduced 
phases are additive, as the true worst flutter case. This must be 
done 	on each test. Do not check flutter with a playback head while 
recording the carrier with another head. 

52. 	 Make each flutte r mea surement at a bout 100 feet from the beginning 
of the reel, near the center, and again at about 100 feet from the end 
of the ree l. 

53. 	 Identify any prominent frequency components in observed flutter. using 
an oscilloscope. Sources of such components must be determined and 
steps taken to minimize them if they cause overall flutter readings to 
exceed specifications. SeveraL sources·are: 

a. 	 Rotation rate of the capstan. A Large component at this rate indi
cates a faulty flywheeL tire. 

b. 	 Rotation rate of the reversing idLer (same rate as capstan). 

c. 	 Rotation rate of the ingoing pressure roLLer. 

d. 	 Rotation rate of the outgoing pressure roLLer (rate close to that of 
c) . 

e. 	 Rotation rate of the capstan motor. 

f. 	 Rotation rate of the takeup or supply reel. 

g. 	 Resonant component of the reversing idLer mass coupled to 
elasticity of the tape; approximateLy 100 cycles on the idLer for 
1/2 inch tape. Try running the tape at high speed over the 
reversing idler. If the Latter produces considerabLe noise, whining, 
growling. or hissing. it may mean that the bearings have been 
damaged; in which case the idler shouLd be repLaced, since con
siderabLe flutter wiLL otherwise be generated. Do not try to repair 
the idler. RepLace it. 

h. 	 Magnetic imbalance in capstan motor causing a 60 -. 120 -, or 
180- cycle component (60-cyc1e motor) or 50-, 100-, or 150
cycle component (50-cycle motor). This is generally promi
nent at one speed and barely detectable at the other. Make 
tests at the speed producing the strongest component. if any, 
and adjust the value of R63 and C64 (see figure 18) to minimize 
this flutter component. Motors have been trimmed after 
instaLlation at the factory to minimize this component by the 
addition of small value 600-volt tubular capacitors. Further 
adjustments should seldom be required but are made by adding 
or removing such trimmers. 
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54. 	 Disconnect the power cord. The hinged plug cover must swing into 
position, making it impossible to again plug in the power cord with
out first lifting the hinged cover . Observe that when the cover is 
in place over the plug, the capstan motor is locked mechanically 
away from the capstan flywheel so that it cannot swing back and 
forth in shipment. 

55. 	 Be certain the capstan motor counterbalance spring is in the proper 
position for vertical or horizontal service, as required (see 
figure 10). 

56. 	 Replace the cover plate and return the transport to service . 

SIGNAL ELECTRONICS ALIGNMENT 

The 3M Brand Professional Audio Tape Recorder is factory aligned for 
peak performance. All alignment controls are behind the panel on the front of the 
electronics assembly and are screwdriver adjusted. See figure 21. For access, 
simply drop the hinged panel downward. The circuit boards and controls are 
illustrated by a label on the back of this panel. 

Playback Align",ent 

The playback circuits are normally factory aligned to match Ampex 
standard alignment tapes as follow s ; 

Speed 	(ips) Tape Width (inches) Stock No. 

15 1/4 01-31311-01 
15 1/2 01-31311-05 
15 1 /4 (full track) 01-31311-01 
7 1/2 1/4 01-31321-01 
7 1/2 1/2 01-31321-05 
7 1/2 1 /4 (full track) 01-31321-01 

T he procedure is as follow s; 

1. 	 Thoroughly degaus s and clean all heads. 

2. 	 Place the IS-ips standard alignment tape on the tape transport. 
Be sure that card 7/9 is inserted into slot No.7. 

3. 	 Set the REC. SELECT switch to SAFE and the METER switch 
to CAL. 
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Figure 2.1. Electronics Assembly Adjustment Locations 
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NOTE 

Be certain that the output impedance and termination 
switches on the rear of electronics assembly are 
in the proper position for the connected outgoing 
Line. 

~ I 
4. 	 Remove the head cover pLate to expose the head azimuth adjusting 


screws. 


~ . J 
5. 	 Set the transport to operate at 15 ips and pres s the PLA Y button. When 

the reference tone of 700 Hz appears, the meter should indicate zero 
VU. If it does within 1/4 VU, proceed to step 6. If not, adjust the 

L.I 
GAIN CAL. control on the board in slot 7 until it does. 

6. 	 Play the 10 kHz test tone. The output shall be within ±1/2 VU of the 

700 Hz reference tone. If not, perform step 9. 


7. 	 Rewind the test tape to the 15 kHz tone, and adjust the playback head 

azimuth (figure 22) for peak output. 


8. 	 Connect the outputs from the reproduce electronics corresponding to 
the top and bottom playback heads to the inputs (Vertical and Horizon
tal, respectively) of an oscilloscope to produce a Lissajous pattern (any 
other appropriate method to check phasing may be used). Start the 
alignment tape at 2 kHz and adjust the playback head azimuth for zero 
phase error. Check each frequency up to and induding 15 kHz for phase 
error. Check each combination of any two tracks and optimize the 
azimuth for a phase error of less than 90 degrees. 

9. 	 Play the 10kHz test tone and adjust the HF EO FAST control on card 7, 
if necessary, to obtain the output level required in step 6. 

10. 	 Run through the rest of the test tape. Overall response should be within 
±l VU from 12,000 to 50 Hz. is, 000 may be between +2.5 VU and zero 
VU. 30 Hz may be ±2 VU from the original 700 Hz reference. Low fre
quencies may be adjusted with the LF EO FAST control on the pream
plifier board in slot No.7. 

11. 	 After making the necessary equalizer adjustments, rewind and replay 

the standard tape to be certain that all frequencies are within limits. 


12. 	 Remove the standard tape, preferable "tails" out. 
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ADJUSTMENT 

1_----- PLAYBACK HEAD 

RECORD HEAD 
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1182 

Figure ZZ. Record and Playback Head Azimuth Adjustments 

The 7-1 /Z-ips playback a lignment is done in exactly the same manner except 
that the initial 700 Hz tone and the frequency run are at 10 VU below zero VU. They 
are followed by 700 Hz at zero VU and this should first be observed, as outlined 
under preceding step 6. Then rewind the tape to the first 700 Hz band, set the METER 
switch to SIGNAL, press the B OUTPUT transfer button and adjust the REPRO. 
LEVEL control to indicate -5 VU . The REPRO. LEVEL control is now set 5 VU 
higher than normal CAL. level, but it permits more accurate readings. Then check 
for ±1 VU response 1Z, 000 to 50 cycles and ±Z VU 15,000 to 30 Hz, as outlined in 
steps 9 and 10. Adjusting HF EQ SLOW and LF EQ SLOW rather than HF EQ FAST 
and LF EO FAST. These are automatically switched in when the tape speed is changed. 
The head azimuth adjustment and GAIN CAL 'ldjustment made at 15 ips should not be 
disturbed unless 7-1/Z ips is to be considered the speed of primary usage. 
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Record Alignment 

The alignment procedure to foHow should be carried out, using a length of 
tape from the supply to be used for subsequent recording, whenever possible . The 
3M Brand Profe s siona 1 Audio Recorder is factory a ligned to use 3M types 20 I, 202 
and 203 tape. It is essential that the preceding playback alignment be checked before 

record alignment. 

15 IPS 	Tape Speed Alignment 

1. 	 Set REC. SELECT switch to ROY . , the METER switch to SIGNAL and 
press the A transfer button. The RECORD LEVEL control need not be 
adjusted from its norma 1 operating position if it has been locked in 
place . The LINEARIZER switch on the H and NAB Record Board in 
slot 4 should be in the OFF position. Connect an audio signa 1 generator 
to the recorder input (JI0l). 

2 . 	 Set the audio signal generator to 1000 Hz and raise the level until the 
VU meter indicates 0 VU. 

3. 	 Check to be sure that meter continues to indicate 0 VU as the oscillator 
frequency is changed between 30 Hz and 15,000 Hz. If there is more 
than ±1 /2 VU deviation in these indications, the reasons must be dis
covered before continuing with the checkout. Possible reasons may be 
unstable oscillator output versus frequency, improper termination, 
shunting capacitance on the input line, or capacitive feed (one lead 
open between the oscillator or recorder). 

4 . 	 Listen with a monitor speaker or earphones to be sure no strong noise 
or hum component is picked up at the input terminals in addition to the 
oscillator tone. 

5. 	 Start the recorder in RECORD mode. Turn the METER switch to CAL. 

6. 	 Adjust the BIAS AMP control on the Bias and Erase Amplifier Board 
in slot 1 to give a maximum indication on the VU meter for the 1000 Hz 
signal. The maximum should occur at zero VU. If the meter indicates 
other than 0, adjust the input signal level for a 0 indication. Turn the 
METER switch to SIGNAL, press the A OUTPUT button and adjust the 
RECORD MON. CAL. control on the NAB Record Board in slot 4 
until it again indicates O. Return the METER switch to the CAL position . 

7. 	 Set the oscillator to 7000 Hz. Adjust the azimuth of the record head 
stack to give a maximum indication on the VU meter . Reset the osciL
lator to 15,000 Hz and again carefully adjust the record head azimuth 
for maximum. Using a similar method as in step 8 of the NAB Playback 
Alignment , adjust the record head azimuth screw (figure 22) for less 
than 90 degrees phase error between any two tracks. 
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8. 	 Make a frequency run from 15,000 to 30 Hz and observe the VU meter. 
If it lies within ±1 VU from 40 to 15,000 Hz, and ±2 VU at 30 Hz, the 
performance may be considered satisfactory. 

9. 	 If the frequency response is not within acceptable limits, adjust the 
HF EO FAST control on the NAB Record Board in slot 4 to bring 
response within limits. 

7-1/2 	IPS Tape Speed Alignment 

Having checked the playback circuit and adjusted it for flat response as out
lined unde r NA B Playback Alignment, -7 -1/2 inch speed, leave the R EPR 0 LEVE L 
control set in the position established under that procedure which resulted in the 
standard tape signals rec orded at -10 VU showing -5 VU on the meter. Then proceed 
a s follows: 

1. 	 Perform steps 1, 2, and 3 of the procedure outlined under NAB Record 
Alignment, 15 ips Tape Speed Alignment. 

2. 	 Reduce the input signal level so that the meter indicates approximately 
-10 VU. 

3. 	 Listen with speaker or phones to be sure there is no strong noise or 
hum component picked up at input terminals in addition to the oscillator 
tone. 

4. 	 Put the recorder into record mode. Press the B OUTPUT transfer 
button. The meter should indicate approximately -5 VU. 

5. 	 Adjust the BIAS control on the Bias and Erase Board in slot 1 for 
maximum VU indication at 500 Hz. Readjust input signal level if 
necessary to get -5 VU. 

6. 	 Set the oscillator to 5000 Hz. Adjust the azimuth of the record head 
stack to give a maximum indication on the VU meter. Reset the oscil 
lator to 15,000 Hz and carefully adjust azimuth for maximum indication. 
If primary speed of interest is 15 ips, skip this step. 

7. 	 Make a frequency run over the range of 30 to 15,000 cycles and observe 
the VU meter. If it indicates within ±1 VU from 40 to 12,000 Hz, and 
±2 VU from 30 to 15,000 Hz, the performance may be considered satis
factory. 

8. 	 If the frequency response is not within acceptable limits, adjust the 
HF EO SLOW control on the NAB Record Board in slot 4 to 
bring re sponse within limits. 
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9. 	 Return the signal generator to 500 Hz . Adjust the REPRO. LEVEL 
control to obtain approximately -10 VU indication. Turn the METER ,-
switch to CAL. Raise the input leve I to obtain 0 VU indication on 
meter. 

10. 	 Press the A OUTPUT transfer button and turn the METER switch to 
SIGNAL. The meter should indicate 0 VU. If it does not, adjust the 
RECORD MON. CAL. control on the NAB Record Board, slot 
4, until a zero indication is obtained. If there is a discrepancy in this 
adjustment between the 7 -1/2 and IS IPS setting, adjust it for the speed 
mo'st important to the application. 

NOTE 

The above procedure permits frequency response 
measurements to be made at a signal level 10 VU 
below 	the zero reference level. This is essential 
with low speed tapes (7-1/2 ips or slower) because 
of the 	heavy recording preemphasis used for higher 
frequencies. 

Dynamic Range Adjustment (NAB) 

1. 	 Connect the signal generator to a calibrated attenuator box and ter
minate the output of the box. Feed this output to the input of the 
channel under test. Connect a distortion analyzer and a vtvm to the 
output terminals. Use a reel of tape of the type for which the recorder 
has been aligned. The tape speed should be IS ips. 

2. 	 Before beginning noise measurements, it is absolutely essential to 
degauss and clean all heads very carefully . Turn off the main recorder 
power switch during degaussing. Connect a high gain power amplifier 
and loudspeaker to the output terminals of the recorder. §j:lQrt cir~uil 
the input terminals. The METER switch should be set to ERASE with 
the B OUTPUT lamp lit. 

3. 	 Advance the monitor gain so that the tape noise is heard loudly. 

4. 	 Remove the 3N board, press the RECORD button, and minimize the 
noise with the noise balance control on board 1. Press the STOP 
button. 

5. 	 Reinstall board 3N on an extender, pre s s the RECORD button and 
and adjust Cl for peak current (measure at TPI of board 3N with 
a vacuum tube voltmeter). 
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6. 	 Adjust R3 on board 1 for a reading of between. 48 and. 55 volt rms, 
as read at TPI of board 3N. 

7. 	 Readjust Cl for minimum noise n~arest the peak. Assure that there is 
still a minimum of .48 volt rms. 

8. 	 Recheck. the noise balance on board for minimum noise. 

9. 	 Check to see that all tracks will take 1 kHz at 3% down at least 75 dB. 
l! not, R3 on the board 1 should be adjusted to increase the erase 
current slightly. 

10. 	 Press the STOP button. Remove the extender board and plug board 
3N into its normal position. Check again to be certain that noise has 
not increased. 

11. 	 Reduce the monitor gain to the normal setting. Set the oscillator to 
1000 Hz and use a decade attenuator to insert a 19 dB loss. 
Q. f /-'Il U E ',J?l,' I S i f v iZi .'::, 

12. 	 Set the I..JNEARIZER switch on the NAB Record Board in slot 4 to 
OFF. 

13. 	 Put the recorder into the RECORD mode. The B OU.TPUT lamp must 
be lit. Readjust the input level to obtain 0 VU on the meter . . -" 

14. 	 Measure distortion on the wave analyzer. It should be just under 10/0 
total harmonic distortion. 

15. 	 Rewind some of the tape and play it back. Observe the distortion. If it 
is lower, it means that high-frequency bias current is leaking into the 
distortion analyzer during recording and a 11 measurements wi II have to 
be made through a low-pass filter or during playback only. 

16. 	 Return to recording the 1000 Hz signal at 0 VU. Remove 6 db from the 
calibrated attenuator. The distortion meter should indicate just under 
3% total harmonic distortion. Observe the vtvm indication~ 

17. 	 Disconnect the oscillator from the input to the attenuator and record 
some tape with this input signal removed, '(approximately 30 seconds 
of tape). 

18. 	 Play ba ck the tape so rec orded, and read the vtvm. The difference in 
reading s between tape recorded in steps 1$ and 1~ repre sents the ?. 

signal-to-noise ratio measured from the 30/0 distortion point without 
the linearization circuit in operation. Place the LINEARIZER switch 
to ON. 
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NOTE 

Noise figures stated in the system specifications 
are obtained by the use of bandpass filters . Such 
filters exclude all noise outside the stated pass
band. 

Miscellaneous Adjustments and Circuit Arrangements 

When the METER switch is set to the BIAS position during recording, the VU 
meter indicates a steady level, determined by the amplitude of bias current in the 
record head. When this current is optimized, the meter indication can be adjusted 
to a convenient reference by means of the BIAS MON. CAL. control on the Bias and 
Erase Board in slot 1. This provides a ready check of bias at any time. 

When the METER switch is set to the ERASE position during recording, a 
similar check is provided for the magnitude of the erase current. This may be cali 
brated to read any convenient level by means of the ERASE MON. CAL. control on 
the NAB Erase Coupler Board in slot 3. 

The recorder is norma lly set up to supply a 600-ohm line at the +4 dbm leve L. 
The output impedance switch can be set to select either 600 ohms or 1SO ohms, and 
the termination switch can be set to 600, 1SO, or open position. If it is desired to 
change the working line level from +4 dbm to some other level, it is necessary to 
change certain resistors on the Li;ne Amplifier Board in slot 6. A chart of values 
is shown in the circuit description for this board. 

The use of the PILOT connector is fully described under circuit descriptions. 

The linearizer adjustment should be undertaken in accordance with the follow
ing outline. If the user feels the adjustment has been mis-set it may be disconnected 
by setting the LINEARIZER switch to OFF until properly aligned. 

As delivered, the machine is adjusted for use with Scotch brand low-noise 

tape types 201, 202, and 203. Under normal conditions no adjustments should be 

necessary. The switch should always be in the ON position except when distortion 

measurements are being made. If the machine is to use a different type of tape, the 

LIN ADJ. control may require trimming. This is best done with aid of a wave 

analyzer. Adjustment is done as follows: 


1. 	 Set the METER switch to CAL position. 

2. 	 Make the frequency response and dynamic range adjustments and 
measurements outlined above for the type ,of tape used. 

3. 	 Set LINEARIZER switch to OFF position. 
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4 . 	 Raise record level to give 3% third harmonic distortion. 

5. 	 Set LINEARIZER switch to the ON position. 

6. 	 Adjust LIN ADJ. control for minimum distortion. 

7. 	 Adjust input level to again achieve 3% third-harmonic distortion . 

8. 	 Repeat steps 5, 6, and 7 until no change in record level is necessary . 

9. 	 Adjust record level to provide zero VU playback leveL. 

10. 	 Press the A OUTPUT button and set METER switch to SIGNAL . Meter 
indication should remain at 0 VU . If it is higher or lower, adjust 
RECORD MON. CAL. control to obtain zero indication. 

If it should be necessary to adjust the linearizer without the aid of a wave 
analyzer, a satisfactory approximation to the ideal adjustment c'an be made with a 
vtvm a s follows: 

I. 	 Set METER switch to the CAL. position and LINEARIZER switch to 
OFF. 

2. 	 Using a standard alignment tape establish a reference level on thevtvm . 

3. 	 Using the desired tape type adjust the record level to obtain a signal 
6 VU above 0 VU. 

4. 	 Set LINEARIZER switch to ON. Output level should rise 0.8 VU if the 
linearizer is properly adjusted. If not, adjust the LIN ADJ. control to 
achieve the difference . 

5. 	 Set the LINEARIZER switch to OFF. If output level is changed from 
+6 VU, readjust record leve l to again obtain +6 VU. 

6. 	 Repeat steps 4 and 5 until the 0.8 db difference is attained upon opera
tion of LINEARIZER switch and the indicated operating level is +6 VU 
with the switch in the OFF position. 

7. 	 Reset RECORD MON. CAL. control if necessary as outlined above. 

To provide overdub recording capability, set up in accordance with the 
following procedure : 
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NOTE 

For maximum flexibility, it is de sirable to employ 
a No. 7/9 board for normal reproduction, and a 
permanently installed No . 7/9 board in slot 9 to 
provide overdub facilities. When furnished in this 
manner, the recorder is considered having permanent 
overdub capability. 

1. 	 Place a No. 7/9 board in slot 9. Position the REC. SELECT switch 
to the O. DUB position. 

2. 	 Set the METER switch to CAL. Press the PLAY button. Adjust 
the GAIN CAL control on the 7/9 card for zero VU on the meter 
when the 700 Hz signal is playing from the standard alignment tape. 
Press the STOP button. 

HEADS 

This recorder can be obtained with a 1/4" or 1 /2" head configuration. Heads 
are mounted on a plate which provides azimuth adjustment of both record and play
back head stacks. Erase heads are fixed in position. The plate carries a connector 
which mates with another permanently mounted in the transport. The transport con
nector has leads attached to it which connect to the electronic assemblies. All of 
these connectors are physically interchangeable. It 1s imperative that the number 
and letter coding be observed. 

To change a head assembly, first remove the head cover trim, then the 
transport cover plate, and then the reversing idler (held in place by one screw under 
the main casting). See figure 17. Next remove the two metal trim plate s (one on 
either side of the capstan and idler) . Remove the screws that hold the head mounting 
plate in place. Insert two screws into the tapped holes at either end of the connector 
plug. As these are screwed down, they will jack up the plate and gently separate the 
connectors. An alternate head assembly may be installed by following the reverse 
procedure. 

TAPE 	 GUIDES 

The function of the tape guides is to cause the tape to be fed into the Isoloop 
without lateral shifting, so that the recorded pattern remains within the NAB mar
gins, and to cause the tape to wind evenly onto the reels so that each turn Lies on top 
of the other and does not contact either reel flange. 

The primary tape path reference is the lower flange of the ingoing guide 
which guides the tape into the Isoloop. 

This guide surface is set at a fixed distance from the capstan assembly 
machined surface, on which the heads are mounted. The desired guiding is one 
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that feeds tape into the lsoloop with the edges touching, but not binding on the 
flanges of the incoming guides. The outgoing tape guides are wider. Their flanges 
do not guide the tape in the normal running mode. 

Tape guides will not normally require adjustment. The replacement 
guides are installed by their center screws. Proper flange height is established by 
holding machining and plating tolerances, and no shimming or threaded adjustment 
is required. 

To assure that tape guiding is satisfactory, and that no damage or mis
adjustment has occurred, the following examination can be made. 

1. 	 The lower edge of the tape (inner edge of the tape if the transport is 
mounted vertically) registers lightly on the lower (inner) flange of 
the incoming guide nearest the capstan. The tape does not move up 
or down on the reversing idler as the tape direction shifts from 
forward or rewind. 

2. 	 The wear pattern on the heads and guides is straight-sided. (Not 
keystoned, which would indicate uneven tension across the tape. ) 

REEL 	 HUBS 

The function of the reel tables and holddown hubs is to hold the tape reels 
in plane of the tape path, so that tape is fed out and spooled without scraping on 
either reel flange. The hub is held in place by a shaft collar on the reel motor 
shaft. See figure 23. Position of the collar is secured by two setscrews. After 
a reel is installed, the finned, spring-loaded top of the knob may be turned a few 
degrees clockwise, which will lift the there small bevelled projections up out of 
the reel keyway slots to rest on the top of the reel, locking it firmly to the reel 
table. Reel table height should not rffJ. uire readjustment unless a reel motor is 
replaced. 

A small 1 /4-inch center reel table and hub is available to accommodate 
horne-recorder type reels. To install this reel table, the large coinslot center 
screw in the NAB reel hub is loosened, the top lifted off, and three small Phillips 
screws removed. The 1 /4-inch table and hub are then installed, using the three 
flat-head screws. The 1/4-inch reels are held in place by turning the top part of 
the spindle so that the bevelled keys rest on top of the reel, as in the NAB hub. 
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0.488 to.OI INCH 

REEL MOTOR 

REEL TABLE 

REEL HUB SETSCREWS (3) 

1179 

Figure 23. Reel Hub Adjustment 
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MAINTENANCE 

Maintenance of the 3M Brand Professional Audio Recorder will normally 
consist of adjustment and repair as needed. Adjustments are presented in the 
Alignment and Adjustment section. This section contains special notes concerning 
maintenance and troubleshooting . 

GENERAL PRECAUTIONS 

The following paragraphs contain some genera l preca utions which should be 
observed when performing maintenance on the recorder. 

1. 	 Do not strike the reversing idler. It is delicate and located in a 
vulnerable position at the front of the mechanism. If damaged, 
flutter will be excessively high. 

2. 	 Exercise great care in installing head mounting plates . They can be 
screwed into place with a head lead pinched between the mounting 
plate and the transport casting, thus breaking wire insulation or cutting 
a head lead. Be certain no leads will get in the way before instaLLation. 

3. 	 Exercise great care in removing and replacing the mu metal cover 
,over the playback head stack. The slot at the rear of the cover can 
slice head lead insulation, thereby grounding head leads or actually 
cutting through them. Be certain that this cover is fully seated so 
that the lower lip will not scrape on tape as it passes by. Otherwise 
tape edge may be cut and bad tracking over the heads may result. 

4. 	 Do not go from REC. to SAFE when the recorder is operating in the 
RECORD mode. First stop the transport. This will prevent a thump 
from being recorded in the tape and magnetization of tht, record head. 

5. 	 Do not remove any of the electronics cards when the power is on. It 
requires only a few seconds to turn off the power, remove a card, 
restore power and be ready to operate. Otherwise it is possible to 
magnetize a head or damage a meter. 

6. 	 It is particularly important when moving a 7/9 board from position 9 
to position 7 to first turn off the power, then wait about 20 seconds 
before removing the board and reinstalling it. 

7. 	 Be certain to remove the power cord from the transport when moving 
the recorder . This is to ensure that the capstan motor lockout device 
will prevent the motor spud from pounding the flywheel. 
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9. 	 Never carry an electronics assembly face downward as the power 
supply module may faU out. 

Do not allow reels or flanges to scrape on the painted surface of the 
trim plate as this will mark it badly . Scraping can be caused only by 
bent ree Is or flanges which, if they cannot be repaired should be dis
carded. 

10. 

.. JTROUBLESHOOTING 

Failure of the recorder to operate properly may be caused by a malfunction 
in the recorder, or by external causes. Before troubleshooting the recorder, verify 
that the power and signal connections are correct, and that all of the operational 
controls are properly set. 

Some of the troubles most likely to be encountered are presented in table 8. 

However, the best troubleshooting tool is a familiarity with the equipment and a 

thorough understanding of its theory of operation. 


Table 8. Troubleshooting 

SYMPTOM CAUSE CORRECTION 

TRANSPORT 

1. Transport stops when 
leade r tape pa sses photo 
cell VbO. particularly after 
machine warms up. 

Photo resistor V60 
is too sensitive. 

Temporary: mask cell or 
lamp with one or more 
thicknesses of white splic
ing tape. Permanent: 
change va lue of R 71 to a 
lower value best deter
mined by test. Be care
ful to avoid grounding any 
wiring on the circuit boa rd 
or cell leads. 
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Table 8. Troubleshooting (Cont'd) 

SYMPTOM CAUSE CORRECTION I 

2. Transport will not stop 
when tape runs out. 
STOP button lights when 
tape is not threaded. 

Lamp DS8 low in 
light output. 

Replace the lamp. Lamps 
bla cken after long use . 
If type 313 is found in 
socket, replace with 1820, 
longer life bulb. 

Weak photo resistor 
V60. 

Replace V60 or try ralslng 
value of R71. Try 40K. 
Be careful to avoid ground
ing any wiring on circuit 
board or ph.oto cell leads. 

3. Capstan motor wi Ll not 
start when tape is thread
ed and the STOP light 
doe s not go out. 

V60 damaged by 
accidental ground
ing. 

Replace V60. 

4. Capstan motor will not 
start when tape is 
threaded, but STOP 
light goes out. 

Plug PI 1 separated 
from 111. 

Speed change switch 
off norma t. 

Connect the two parts, 
PI 1 to 11l. 

Operate switch to desired 
speed . 

5. Transport coasts to stop 
from play mode when 
stop button is pressed. 

Relay K7 cannot be 
operated during stop 
sequence because the 
reed switc h is not 
closed. 

Adjust the flag stops and/ 
or c lea rance of magnets 
from the switch to restore 
ope ration. 

6. Transport coasts to stop 
from the FOR\VAR D mode 
when the STOP button is 
pressed. Possible tape 
brea kage. 

Same as 5, above. Same as 5, above. 

7. Transport coasts to stop 
from the REWIND mode 
when stop button is pres
sed. Possible tape break-

Same as 5, 

except K6. 
above Same as 5, above. 

age. 
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Table 8. Troubleshooting (Cont'd) 

SYMPTOM CAUSE CORRECTION 

8. Tape continues in 
R EWIN D when the stop 
button is pressed. Re
stores to norma 1 after 
tape runs out Of' POWER 

Tape motion direc
tion sensor flag 
binding against for
ward direction stop 
post. 

Check height of flag to be 
sure it clears screw head 
and locking nut of the 
post. 

9. 

110 . 

11. 

I 

switch is turned off and on . 

Tape continues in REWIND 
when the stop button is 
pressed. Does not clear 
after tape runs out or 
POWER switch is turned 
off and on. 

Tape continues in FORWARD 
when STOP button is pres
sed . Restores to normal 
after tape runs out or 
POWER switch is turned 
off and on. 

Transport throws loop 
when starting in Pla y 
mode, generally worse 
near end of reel rather 
than beginning. 

K7 hung up. Contacts 
5 and 9 sticking. 

Same as 8, above. 

Damaged CR33 or 
CR34 giving half wave 
power . 

Low Line Voltage. 

Ingoing Solenoid, 
capstan idler, dash 
pot needs adjusting . 

Replace K7 with another 
relay. Interchange with 
K2 after burnishing con
tacts 5 and 9 if no other 
relay is available. 

Same as 8, above. 

Check diodes and re
place defective unit. 

Arrange for higher input 
voltage . Use auto trans
former or Variac if 
necessary. 

Adjust so that dashpot 
piston is completely at 
end of cyLinde r when at 
re st position. Da shpot 
load should be picked up 
just as puck builds up 
sufficient tape pressure 
on capstan to cause tape 
to move forward. Then 
dashpot will allow pres
sure to increase as tape 
is acce le ra ted to runni ng 
speed. SoLenoid must seat 
instantly when power is 
applied, coupling spring 
allows gradual buildup of 
puck pressure adjusted by 
Phillips screw in solenoid 
arm linkage. Dashpot ad
justed by bending two 

~________________________________~~________________________ l . ~lL-~t~a~n~g~s~o~n~f~o~r~k~~li~n~k~a~g~e~____ 

I 

1 
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Table 8. Troubleshooting (Cont'd) 

SYMPTOM CAUSE CORRECTION 

12. Sluggish Solenoid oper Mi sa Lignment or in Try Lubricating fi rst with 
ation; L1, L2. need of Lubrica tion. graphite or siLicone. 

Loosening to improve 
alignment ma y change 
absolute position of 
Linkages when plunger is 
seated necessitating their 
further adjustment. 

13. Tape lifter hangs up. Mi salignment or in Plunger must not drag 
need of Lubrication. too forcefully against 

c ore of solenoid. Body 
14. Tape lifter difficult to Plunger approaches shouLd be so positioned 

override manua lly. full seated position to avoid such side drag, 
too closeLy . and to provide best com

promi se of depth of 
traveL to satisfy easy 
override yet adequate 
lifting power. 

15. Tape Lifter fails to lift Plunge rope ra ting too Loosen two mounting 
tape from heads. far from seated posi screws, Lubricate plunger 

tion. and shift body (holes are 
oversize) to achieve 
above requirements. 

16. FLutter and Wow Numerous sources Remedies are obvious; 
excessive. possible. Most likely aLso see transport align

are: a) Head cables ment for more details. 
dragging on flywheel 
belt, b) Insufficient 
capstan idler pressure 
either ingoing or out
going, c) Defective re
versing idler, d) Dirty 
spud on motor shaft. 

'--_______________.. -1.______________-'--_____________.... 

M64 PAR 2-71 67 



", ....	 .. .. =u= _=...==~ccc.~~. 

Table 8 . Troubleshooting (Cont'd) 

~ .1 
CORRECTIONCAUSESYMPTOM 

17. Transport appears 
completely dead . 

18 . 	 All lamps excessively 
bright and short lived. 

' 

Blown fuse Fl. 

Intermittent operation 
of power switch S6 . 

C66 charged to greater 
than 30 volts but no 2.7 
volt dc at collector of 
060 or at test point 
means 060 is defective. 

Regulator 060 and 
associate circuit, 01, 
R14, RIS, and CRSO 
not functioning. 

Replace with S amps slow 
blow. 

Press a few times to 
observe if lights come on. 

Replace 060 after check
ing load resistance from 
coLLector to ground for 
short circuit defect . to '/ 

Clear defect before again 
applying power. 

Replace 060 . Catcher 
diode CRSI will also re
quire replacement if 
condition persisted for 
more than a few seconds. 
Check resistance of 2.7 
volt load to be certain 
060 will not be over
Loaded. Transport may 
be operated without CRSI 
until replaced. 

~----~--~------~------~~IELECTRONICS 

1. 	 Meter lights but no 
signa l. Record light 
will not light. Regulator 
transistor in power 
supply abnormally warm. 

2 . 	 Playback preamp in slot 
7 or 9 distorted or nQ 
output. 

Short circuit on plus 
2.8 volt bus. 

Bia s of 02 imprope r . 

Remove one plug-in board 
at a time and reinsert to 
determine if fault is in 
cards or module wiring. 
C4 on powe r supply unit 
pos sible shorted. Sy stem 
may operate without C4 
until replaced. 

CoLLector of 02 should be 
per schematic. See figure 
46. Defective 01 or 02 
causes drift. I 
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Table 8. Troubleshooting (Cont1d) 

SYMPTOM CAUSE CORRECTION 

3. A-B transfer causes bad 
clicks in output (moves 
meter pointer). 

Leaky capacitor CIS 
in output of rec ord 
monitor amplifier on 
board in slot 4 or at 
output of preamp in 
slot 7 or 9 . Also can 
be leaky input capaci
tor to line ampLifie r 
in sLot 6 (C9). 

If REPRO. LEVEL pot is 
noisy when turned , fauLt 
is in output of board in 
sLot 7 or input of board 
6 . Extract board 7 . If 
stiL L noisy ca rd 6 is at 
fa ult. If pot is not noisy 
when turned, trouble is 
probabLy at output of 
board 4 (CIS) . RepLace 
faulty tantaLum capacitor. 

4 . Los s of signal in record, 
reproduce or monitor 
circuits. 

Broken leads on black 
tanta Lum capacitor, 
likely on any board. 

These capacitors are 
somewhat vulnerabLe 
since they project higher 
off the board than other 
components and their 
Leads are not flexibLe. 
Replace with identical 
item . 

5 . Loss of signal In record 
board. 

Defective FieLd effect 
transistor Q2. Easily 
damaged by sta tic 
charge from soldering 
iron or tool held in 
hand . 

Replace Q2. Be very 
carefuL to avoid static 
charges. Ground solder
ing iron tip by flexible 
lead to ground bus of 
record board. 

ALways use insulated 
screwdriver or plastic 
blade to adjust eq. cap 
CIS or C19 . 

6. Noise or intermittent 
operation in any area 
electronic s module . 

of 
Dirty contacts at base 
of card at plug. 

Remove and reinsert 
card . Use ink eraser to 
clean contact surfaces of 
ca rds . Sockets a re goLd 
plated . They should be ok . 

7. High distortion Insufficient bia s. Adjust to peak per in
struc t ions in this manual. 
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Table 8. Troubleshooting (Cont'd) 

SYMPTOM I CAUSE CORRECTION I 

7. (Cont'd) 

I 

8. Poor noise figure. 

I 

I 
I 

Magnetized head, 
I 

either record or 
reproduce. 

Noise balance control 
mi sadjusted. 

Faulty record or 
playback amplifier 
biasing. 

Noisy 01 or 02 in 
preamplifier. 

Head cables badly 
routed, near hum 
fields. 

I 

Head cables rubbing 
on flywheeL. 

Defective playback 
head requiring ex-

I 
cessive gain. 

Lack of good system 
ground can produce 
hum or buzzing. Third 
wire in power cord 
not a lways effective 
as good ground. 

Dega us s heads. 

Adjust for minimum 
noise after degaussing 
all heads. 

Check voltages per 
schematic. If drastically 
different at any point, 
find cause and remedy. 

Substitute another pre- I 

amplifier to compare 
noise and replace tran
sistors. 

Reroute for minimum 
noise. Keep away from 
power cord. This can be 
very important. 

Noise arises from micro-
phonics of cables under 
vibration. Must be re
routed to clear flywheeL. 

Replace head. Try break J 
in tape if head appea rs to 
be smeared over by 
magnetic materiaL. 

Connect frame of re
corder to good effective 
ground. 

- ; 

" J 
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Table 8 . Troubleshooting (Concluded) 

SYMPTOM CAUSE CORRECTION 

9. Wrong output level. 

10. Meter lights brighter 
than normal. 

11. Meter rights, A-B 
lights not lit. R 13 on 
powe r supply hot. 

Improper choice of 
line impedance or 
termination. 

VU calibrated to 
wrong line level 
for specific appli
cation. 

Meter light socket 
touching ground. 

Defective lamp. 

Ground on brace to 
terminal 18. 

Set switches S105 and 
S106 to proper arrange
ment for line being fed 
by recorder. 

Check value of resistors 
R 1, R2, R3, on boaro in 

slot 6. See table 10. 

Move socket slightly, 
and cover with insulating 
tape. 

Replace lamp. 

Remove clamping screw 
and insert mica insulating 
washer . Replace screw . 
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FI,ELD SERVICE 

Regular scheduled maintenance service is available from the Mincom 
Division service office on a contract basis. If immediate service is required, it 
may be obtained on an emergency basis. Every effort is made to furnish the needed 
repair as soon as possible. For a compLete description of 3M s maintenance service 
pLans and their costs, contact the Mincom Division service office. 

FACTORY REPAIR SERVICE 

If desired, the recorder or major assemblies, may be returned to the 

factory (transportation prepaid) for repair. When recorder or assembLy is returned: 


1. 	 Indicate the symptom of defect. State as completely as possible, both 
on an instrument tag and on the order form, the nature of the probLem 
encountered. Too much information is far better than too LittLe. If the 
troubLe is intermittent, pLease be specific in describing the instrument's 
performance history. 

2. 	 Give special instructions. If any changes in the instrument or assembry 
have been made, and it is desired to retain the modified form, pLease 
indicate this specificaLLy; 

_ i 

3. 	 To facilitate expeditious repair, your Contract or Purchase Order 
authorizing the work shou'ld be directed to Mincom Division - 3M 
Company - 300 South Lewis Road - Camarillo, Ca'lifornia 93010 -
Attn: Contracts Department. 

4. 	 Pack securely and label. Proper packaging saves money. The smaLL 
amount of extra care and time it takes to cushion a part or instrument 
properly may prevent costly damage while in transit. Make certain 
that the address is both legible and complete; failure to do so oft-en 
results in needless delay. Address all shipments and correspondence 
to: 

Mincom Division 
3M Company 
300 South Lewis Road 
Cama rillo, Ca lifornia 93010 

Attn: Receiving Inspection 

5. 	 Show return address on repair correspondence. Please clearLy indicate 
the exact address the equipment should be returned to after repair is 
completed. Terms are net 30 days - f. o. b., Camarillo, California. 
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PRINCIPLES OF OPERATION 


INTRODUCTION 


The 3M Brand Professional Audio Tape Recorder is an advanced audio 
recording instrument that incorporates the best techniques available at the present 
state of the art. A tape recorder consists basically of a tape transport (deck) and 
record and reproduce (play) electronics . The signal to be recorded is amplified 
and applied to a magnetic record head, which impresses a magnetic pattern in the 
oxide coating of the magnetic recording tape in accordance with the variation of the 
input signal. During reproduction (play) the variations in magnetic flux that were 
impressed on the tape during recording, are sensed by a reproduce head, amplified, 
a nd applied to the rec orde r output. 

In order to record and reproduce with a minimum of distortion, a high
frequency bias is mixed with the input signal at the record head so that recording 
takes place in the portion of the magnetization curve that is essentially linear. 
The signal recovered by the reproduce head must also be equalized by circuits 
that compensate for the response characteristics of the reproduce· head at low and 
high frequencies. 

The high-frequency signal that is used for bias is also used to erase signals 
that may have previously been recorded on the tape. The erase signal is applied to 
a separate erase head, which is similar to the record head but applies the high
frequency signal at a much higher level. The signal applied to the erase head drives 
the magnetic material of the tape to complete magnetic saturation to obliterate any 
signal, or noise that may have been previously recorded on the tape. 

The patented Isoloop tape drive maintains differentia 1 tension within the 
loop of tape passing over the heads and ensures that the tape remains in close 
contact with the heads during tape travel. This ensures that the magnetic flux 
impressed by the record head penetrates the oxide material uniformly and eliminates 
variations in amplitude that can result if the close head-to-tape contact is not 
maintained. Similar amplitude variations can take place if the tape is not maintained 
in close contact with the play head. 

Tape Drive Components (S•• Figure 24) 

Components of the tape drive system consist of a capstan drive motor, two 
reel drive motors, and control relays tha t determine the mode of operation. When 
in play and record modes, the tape is moved through the lsoloop by the capstan. 
The reel drive motors maintain constant tension on the tape as it enters and leaves 
the loop. When in fast-forward or rewind, tension is released within the Isoloop 
and the reel drive motors move the tape through the loop independently of the 
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Figure 24. Tape Recorder, Block Diagram 
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capstan. Before entering and after leaving the Isoioop. the tape passes over 
stationary guides to ensure that is properly aligned with the magnetic heads. 

When the transport is in the play and record modes, solenoids press the 
capstan idlers against the tape, clamping it to the capstan to prevent it from 
slipping. The tape is moved past the income idler and capstan. past the erase and 
record heads, and around the reversing idler. From the reversing idler. it passes 
the play head, and the outgoing idler and capstan. During fast-forward and rewind. 
solenoid-actuated tape lifters hold the tape away from the tape so that signals on 
the tape will not be played back, which would cause an annoying squeal. The tape 
lifters are inactive in play, record, and stop modes. 

The play head is enclosed in a magnetic shield to avoid pickup of noise from 
surrounding equipment and bias-frequency energy radiated by the erase and record 
heads. A solenoid-actuated cover is positioned over the tape as it passes the play 
head and serves to complete the shielding of the head. During fast-forward, rewind, 
and stop, the hinged cover is moved away from the head to allow the tape to be lifted 
by the tape lifters and allow easy threading of the tape. The cover is closed during 
play and record. 

TAPE 	 TRANSPORT CIRCUIT DESCRIPTIONS 

The following circuit descriptions relate to figure 25 which must be used to 
follow the discussions. In the schematic, connector terminals are shown as small 
rectangles with the connector and terminal numbers inserted. 

Power Circuits 

A standard, three-wire power cable is provided, which must be connected 
at J1. The third, or ground, lead must be connected to a good earth ground; 
otherwise the recorder will not meet dynamic range specifications in regards to 
hum, harmonic buzz, or radio-frequency fields. The power is 105 to 125 volts, 
but 50 or 60 cycle models for the same voltage range are available and entail only 
a change of capsta n motor characteristic s. The schematic othe rwise rema ins 
unchanged. For 220 volt operation an external line transformer must be used. 

The POWER switch, 56, when operated, closes both sides of the input line 
activating a number of circuits. These are as follows: 

1. 	 Bridge rectifier CR46 through CR49 charges capacitor C65 through 
R60 approximately 165 volts in the absence of a load. This voltage 
is applied through J7-2 and J9-1 to the fields of the take up and rewind 
motors. Field returns are through J7-1, and J9-2 through J6-4, and 
K 1 contacts 6 and 10. Relay K 1 operates as soon as power is turned 
on unless the transport has been previously threaded with tape. 
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2 . 	 Power is supplied from terminals J4-11 and J4-12 to the various 
electronics modules through an interconnecting cable. 

3. 	 Power is supplied to step-down transformer T60 from terminals TB3-2 
and TB3-1 , The Low-voLtage secondary feeds terminals J5-2 and J5-3. 
A full-wave bridge on the board, consisting of CR37 and through CR40 
supplies charging current through terminaLs J5-5 and J5-1 to C66 and 
reguLator transistor 060. Zener Diode CR50 is supplied from R14 
and establishes a voltage reference of 27 volts, applied through R15 
to the 	base of ampLifier transistor 01. The coLLector of 01 is directly 
coupled to the base of 060 and the output coLLector potential of 060 
establishes the emitter voltage of 01. The two transistors thus act to 
regulate the bus potential (approximateLy 26 . 5 volts) . When power is 
applied the bus potentiaL lights POWER indicator DS6, and the tape 
sensing Lamp DS8. If fail-safe brakes are furnished, L6 operates to 
reLease them. As the solenoid approaches t he end of its stroke, 515 
is opened to reduce current in L6 by insertion of R73. Without tape on 
the machine, light from D58 faLLs on photo sensor V60. The base of 
061 is thereby held near ground potential. The collector at 061 is then 
at a reLatively high potentiaL causing 062 to increase conduction . Cur
rent flows through 062 to relay K 1 through J6 -7 to operate relay K 1. 
Through K 1 contacts 11 and 7, voltage is applied through J6 -9 to J3-N, 
to light an indicator lamp on the Remote Control; if used, to show that 
the machine is on but inoperative due to the absence of threaded tape. 
The playback head shield cover door is caused to open through CR -25, 
J6 -14, and TB 1-1 with a return path through TB 1-2. Also at this time, 
K 1 contacts 12 and 4, and 11 and 3 are open and the 27 volt bus can 
perform no further function. Because of this, the machine may not be 
put into any mode of operation until tape is threaded on the machine. 

4. 	 A path is prepared through J5-F to J5-D and PII-2J to furnish power 
to the capstan motor, but this is kept open by K 1 contacts 1 and 9 when 
tape is not threaded. The capstan motor is energized through J8-7 
and 58 to either J3-8 or J8-4. The quadrature winding of the motor is 
supplied through C64 and R63 and through 58 to either J8 - 5 or J8-6. 
Motor return leads, depending on the speed selected by 58, are through 
J8-1 and J8-2, or J8-1 and J8-3 back to switch 56 through Pl1-Jl. 
When power is supplied to the capstan motor it is a Iso supplied to 
bridge rectifier CR42 through CR45 . The dc output of the bridge is 
applied through J5-J, R68, and TB2-3 to a solenoid, which pulls the 
motor puUey physically into contact with the capstan O ywhee t tire . 
Return path of the solenoid is through TB2-2 and J5-7 . Filter capac
itor C68 prev~nts induction of hum from the solenoid into the playback 
heads . 
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5. Power is applied to J3-c and J3-d for application at the remote control 
position, if required. 

6. 	 The fan is normally connected across TBl-4 and TB 1-6 where it is 
operated only when the capstan motor is running. By removing the 
fan lead on TB 1-4 and connecting it to TB 1- 5, the fan will run whenever 
the power switch is on. 

Threaded Tape Condition 

When a reel of tape is placed on the supply hub, the free end is passed 
through the incoming side of the Isoloop, past the capstan and record head, and 
around the reversing idler, then between the outgoing side of the capstan and its 
idler. When the tape is dropped into position at this point, light is cut off from 
V60 causing relay Kl to release. CR-l is a surge protective diQde. 

When Kl contacts 11 and 7 open, the head shield cover is closed because the 
door solenoid is released and the remote TAPE ~UNOUT lamp goes out. 

Closure of K 1 contacts 11 and 3, and 12 and 4 applies bus potential through 
K7 contacts 11 and 3, K6 contacts 12 and 4, K8 contacts 11 and 3, and K5 contacts 
12 and 4 through J5-14 to light STOP lamp DS3; and a path through CR13 and R5 
charges C3, and operates K4. Several other paths are likewise made ready. 
Opening of Kl contacts 10 and 6 inserts R9 in the return path of the reel motor 
fields and the voltage developed across this resistor is applied through K5 contacts 
land 9, K6 contacts 1 and 9, K7 contacts 1 and 9 through J6-A to the armature 
of the rewind motor. A similar path applies the same voltage to the takeup motor 
through K5 contacts 2 and 10, K6 contacts 2 and 10, K7 contacts 2 and 10, and J6-2. 
The torque so generated is very small; sufficient to remove slack from threaded 
tape but not enough to cause motion of the tape from a large-diameter reel to a 
smaller one. When the end of the tape is threaded into the takeup reel, the transport 
is ready to be put into motion from its standby condition. 

From Standltill to Play 

Bus potential exists on switch S5 through J6-D, J2-9, and J2-10. Closure 
of the PLA Y pushbutton applies this through J6 -18 and CR4 to operate relay K3 
momentarily. Through K7 contacts 11 and 3, K6 contacts 12 and 4, K8 contacts 
11 and 3, and K3 contacts 8 and 12, K5 is caused to operate. Release of the PLA Y 
pushbutton releases K3 but K5 remains locked up through K5 contacts 8 and 12, K8 
contacts 3 and II, etc. PLA Y lamp DS5 remains lit through J6-17 since it is in 
parallel with the coil of K5. This same supply immediately operates the ingoing 
capstan idler solenoid through TB2-I, clamping the tape gently, under control of a 
dashpot, to the capstan. The break at K5 contacts 12 and 4 removes bus voltage 
from C3 and the coil of K4 so that after approximately 0.5 second, K4 releases. 
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Closure of K4 contacts 11 and 3 applies bus power to J6-12 and TB2-3 and operates 

the outgoing capstan idler solenoid. This occurs after the tape has accelerated to 

running speed under control of the ingoing solenoid. 


When K5 operates, the transfer of K5 contacts 2 and 10, to 6 and 10, applies 
full dc power through K4 contacts 6 and 10, K5 contacts 6 and 10, K6 contacts 2 and 
10, and K7 contacts 2 and 10 to the takeup motor armature a nd a rea sona bly high 
hold-back torque to the supply motor through K4 contacts 6 and 10, RS, K5 contacts - )

5 and 9, K6 contacts 1 and 9, and K7 contacts 1 and 9. After the tape is up to speed 
and K4 releasea, the break at K4 contacts 6 and 10 inserts resistors R6I and R62 
in the armature paths to establish proper winding and holdback torques since 
acceleration conditions are replaced by constant-velocity operation. 

From Play to Stop . \ 
.~ , 

Directly beneath the take up reel hub on the takeup motor shaft is mounted 
a ball bearing. The outer race of this bearing is not rigidly mounted but is 
centered in a light-weight vane. The vane would rotate with the takeup motor shaft 
but is prevented from doing so by two posts. The vane rests against one post when 
the motor turns in one direction and shifts through a n angle of about 15 degrees to 
rest against the other post when the motor turns in the other direction. The vane 
carries a small magnet, which causes operation of reed switch 513 when the motor 
runs in the forward direction. 5witch 513 is released and 514 is caused to close whe'1 
the motor turns in the reverse direction. 

With the machine in the play mode, if the 5TOP pushbutton is pressed, the 
following take s place: Bus voltage is applied from K 3 contacts lOa nd 2 through 
J6-11, J2-12, J2-11, and the closed contacts of 53, through J6-S to operate relay 
KS. Bus power from J6- D is applied through 513, which is closed in the forward 
direction, through J5-1S, KS contacts 6 and lO to oper ate K7. Relay K7 c loses a 
holding path for relay KS through K7 contacts 12 and S, KS contacts Sand 12, to -.1 

KS terminal 14, so that K5 and K6 both remain operated after pressure is removed 
from 53. The REWIND lamp is lit through K7 contacts 11 and 7. The break at 
KS contacts 3 and 11 opens the holding circuit for KS and it releases, ' extinguishing 
the PLAY lamp and dropping out the capstan idler solenoids so as to unc lamp the 
tape from the capstan. Operation of K7 provides full torque power through K7 
contacts 5 and 9 and through J6-A to the rewind motor, while the break at K7 contacts 
2 and 10 removes all take up motor torque, bringing the tape to standstill and 
attempting to start it in the reverse direction. Motion of the tape in the opposite 
direction, however, causes the vane in the sense switch assembly to leave its "___ 
former position against the forward stop and swing toward the reverse stop. When 
the magnet moves away from 513, this switch opens, dropping out K7. This applies 
a light holding torque to the tape. When K7 releases, it releases KS by opening K7 
contacts 7 and 11. Relay K4 is held closed through K7 contacts 11 and 3, K6 contacts 
12 and 4, KS contacts 11 and 3, K5 contacts 12 and 4, CR13 and R5. It was previ
ously operated through K7 contacts 12 and S, CR14 and R5. With the exception of 
K4, all relays are de-energized and 5TOP lamp D53 is lit. 
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From Stop to Rewind 

With the machine in standby, pressing REWIND pushbutton S2 causes bus 
voltage to be applied through K3 contacts 10 and 2, J6-11, J2-12, J2-11, S3, S2, 
J5-R, and KB contacts 2 and 10 operate K7. The relay applies rewind torque 
through K7 contacts 5 and 9 as outlined above, and K7 locks up to the power bus 
through K7 contacts 11 and 7, and KB contacts 2 and 10. The tape accelerates in 
the rewind direction with full power on the armature of the rewind motor. Since 
this is a de shunt motor, it would reach a certain terminal velocity at which time 
tape would be loosely wound except for the following feature. As the tape comes 
up to speed in rewind, the armature of the takeup motor is open circuited because 
of the break at K7 contacts 2 and 10. It operates as a dc generator without load 
until a definite terminal voltage is reached, the voltage rising as the speed increases. 
Zener diode CR53 will not pass current until the potential across it reaches 75 volts. 
Therefore, when the generated voltage reaches this level, current flows through 
J9-4, J6-S, CR32, CR53, J6-2 and J9-3 to act as a load and effective brake on the 
takeup motor, limiting the maximum speed at which it will supply tape and thereby 
providing a controlled tension in the reel being filled. Closure of K7 contacts 12 
and B provides a path through CR24, J6-14, and TBI to open the head shield door and 
through J6 -15 to operate the tape lifters. 

From Rewind to Stop (Tape Moving in the Rewind Direction) 

Pressing STOP switch S3 operates relay KB through K3 contacts 10 and 2, 
J6-11, J2-12, J2-11, S3, and J6-B. Since tape is moving in the rewind direction, 
the sense switch vane has caused S13 to open and S14 to close. Therefore, K6 is 
caused to operate through J6-D. S14, and KB contacts 5 and 9. Relay KB is locked 
up through K6 contacts 11 and 7, KB contacts Band 12, and K6 is held up by S14. 
Relay K7. however. is released by the break at KB contacts 10 and 2 and the fact 
that S13 is open. The power that was supplied to the rewind motor through K7 
contacts 5 and 9 is removed by its release and transferred through operation of 
K6 through K6 contacts 6 and 10 to the takeup motor, which now operates to bring 
the tape to standstill and attempts to reverse it to the forward direction. 

As soon as the sense switch vane moves away from S14 toward S13, S14 opens 
releasing K6 and placing all circuits in the standby condition. During the stopping 
interval, the REWIND lamp goes out and the FOR WARD lamp is lit from release 
of K7 and operation of K6. In standby, the tape lifter solenoid i-s released and K-B 
is released by the break at K-6 contact 7 and 11. The head cover door remains 
operated through S-12, J6-M and CR-26 unless manually overriden to break S-12. 
Relay K4 remains energized throughout the above action, either through K7 contacts 
12 and B, CR14; or through K6 contacts 11 and 7, CR14; or through K7 contacts 
11 and 3, K6 contacts 12 and 4, KB contacts 11 and 3 and K5 contacts 12 and 4 and 
CR 13. 
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From Rewind to Stop (Tape Moving in Forward Direction) 

It is possible while shuttling the tape at high speed to have the tape moving 
in the forward direction but to have the controls in the rewind mode. If the STOP 
pushbutton is pressed at this time, KB is energized in the manner described above; 
however, K7 is not released in favor of K6 because the sense switch vane is in 
position to cause 513 to be closed and S14 open. Thus K7 remains energized and 
the tape comes to standstill and attempts to reverse at which time the sense switch 
opens S13, releasing K7 and putting the machine in standby. At this time the tape 
lifters are released and KS is released by the break at K7 contacts Sand 12. The 
door solenoid remains energized through S12 unless overridden manually to break 
S12. 

From Stop to Forward 

With the machine in standby, pressing the FORWARD pushbutton causes bus 
voltage to be applied through K3 contacts 10 and 2, J6-11, J2-12, S3, S2, S4, J5-S, 
CR 17 and KS contacts 1 and 9 to operate K6. Relay K6 applies full torque to the 
takeup motor through K6 contacts 6 and 10, K7 contacts 2 and 10, J6-2, and J9-3, 
causing tape to accelerate in the forward direction. Relay K6 Locks up to the power 
bus through KS contacts 9 and I, K6 contacts Sand 12, and K7 contacts 3 and 11. 
Motor speed is limited by the action of Zener diode CR52 as described before. 

Closure of K6 contacts to 11 and 7 provides a path through CR24 to open the 
head shield door and through J6-15 to operate the tape lifters. 

From Forward to Stop (Tape Moving in Forward Direction) 

Pressing STOP switch 53 operates relay KB through K3 contacts 10 and 2, 
J6-11, J2-12, J2-11, S3 and J6-S. Since tape is moving in the forward direction, 
the sense switch has caused S13 to be closed and 514 to be open. Thus, K7 is 
operated through J6-D, 513, J5-1S, and KB contacts 6 and 10. Relay KB is locked 
up through K7 contacts 12 and B, and KB contacts Sand 12. Relay K6, however, is 
released by the break at KS contacts 9 and 1. The power that was supplied to the 
takeup motor through K6 contacts 6 and 10 is removed by its release and transfer _•. J 

red through closure of K7 contacts 5 and 9 to the rewind motor, which now operates 
to bring the tape to standstill and attempts to reverse it to the rewind direction. 
As soon as the sense switch moves by reversal of tape motion, it releases S13, 
releasing K7 and placing all circuits in standby. During the stopping interval, the 
FOR WARD lamp goes out and the REWIND lamp lights because of the release of K6 
and operation of K7. In standby, the tape lifter solenoid is released. KS is released 
by K7 contact Sand 12. The door solenoid remains energized through S 12 unles s 
manually overridden to/break S12. 

so M64 PAR 2-71 



From Forward to Stop (Tape Moving in Rewind Direction) 

It is possible, while shuttling tape at high speed, to have the tape moving in 
the rewind direction but to have the controls in the forward mode. If the STOP 
button is pressed at this time, K8 pulls in in the ma nner described above. However, 
K6 is not released in favor of K7 because S14 is held closed by the sense switch vane 
while 513 is open. Thus, K6 remains operated and the tape comes to standstill 
and attempts to reverse, at which time the sense switch opens 514, releasing K4 
and putting the mechanism in standby. At this time the lifter solenoid is released, 
and K8 is released by the break at K6 contact 7 and 11. The Door solenoid remains 
operated through 512 unless manually overridden to break S12. 

From Forward to Rew ind 

Considering the tape to be in the forward mode regardless of its actual 
direction, relay K6 is energized. Pressing tht! REWIND pushbutton closes 
a circuit to operate K7 through K3 contacts 10 and 2, J6-11, .S3, 52, J5-R, 
K8 contacts 2 and 10 to K7 -14 through K7 -13, CR 19 and R6 to ground. Relay K7 
operates, opening the holding path for K6 at K7 contacts 3 and 11, which releases, 
further breaking its holding circuit at K6 contacts 8 and 12. Torque power to the 
reel motors is therefore reversed. Relay K7 locks up through K8 contacts 10 and 
2, and K7 contacts 7 and 11. 

From Rewind to Forward 

ConSidering the tape to be in the rewind mode regardless of its actual 
direction, relay K7 is energized. Pressing the FORWARD pushbutton closes 
a circuit to operate K6 through K3 contacts 10 and 2, J6-11, J2-12, J2-11, 
53, S2, 54, J5-S, CR 17, and K8 contacts 1 and 9 to K6 -14. Because J5-5 applies 
bus potential to CR20 a s well as to CR 17, the coil of K7 is effectively shorted, since 
the total voltage appears across R6. This releases K7, K6 remains operated over 
the path K7 contacts 11 and 3, K6 contacts 12 and 8, and K8 contacts 1 and 9. 
Torque to the reel motors is therefore reversed. 

From Rewind to Play 

In the rewind mode, regardless of actual direction of tape motion, relayK7 and 
K4 is energized. Pre ssing PLA Y pushbutton S5 causes bus power to flow through 

J6-D, J2-9, J2-10, 55, J6-18, and CR4 to operate K3. A holding path is established 
through K7 contacts 12 and 8, K3 contacts 11 and 7, R1, CR8 and CR7 so that K3 will 
not release when 55 is released. Relay K3 contacts 10 and 2 open the paths to 53, 
52 and 54 pushbuttons to render them inactive at this time. The potential from K7 
contacts 12 and 8 through K3 contacts 11 and 7, and through R 1 also feeds through 
CR9 to terminal 14 of K8 causing it to operate. Because this action opens the 
holding path of K7 through K8 contacts 10 and 2, and K7 contacts 7 and 11, an 
unstable condition could arise, but this is prevented by the charge in C12, which 
continues to hold K8 until the transfer of K7 is completed if need be. Whether K7 
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continues to hold or to transfer to K6 is determined by the direction the tape is 
moving as outlined above. In any event, operation of KS functions to bring the tape 
to standby condition. When K6 or K7 is released by the sense switch as the tape 
reaches standstill and attempts to reverse, the break at K6 contacts 7 and 11 or K7 
contacts Sand 12 releases KS. Normally, the machine would now remain in standby, 
but at this time K3 is still operated even though its supply path through K3 contacts 
7 and 11 is open. This is because it is held by the charge in C 1 for sufficient time 
to perform an additional function. When KS releases, bus power is supplied through 
K7 contacts 11 and 3, K6 contacts 12 and 4, KS contacts 11 and 3, and K3 contacts 
Sand 12 to operate K5. The functions from here on are as described under "From 
5tandstill to Play. " 

From Forward to 'Play 

In the fast-forward mode, regardless of actual direction of tape motion, 
relay K6 andK4 is energized. Pressing PLAY pushbutton 55 causes bus power to 
flow through 16-D, 12-9, 12-10, 55, 16-1S, and CR4 to operate K3. A holding 
path is established for K3 through K6 contacts 11 and 7, K3 contacts 11 and 7, Rl, 
CRS, and CR7 so that K3 will not release when 55 is released. Relay K3 opens the 
paths to 53, 52, and 54 pushbuttons to render them inactive at this time. The 
potential from K7 contacts 12 and S through K3 contacts 11 and 7 and Rl also feeds 
through CR9 to terminal 14 of KS causing it to operate. Because this action opens 
the holding path for K6 through K8 contacts 9 and 1 and K6contacts Sand 12, an 
unstable condition could arise but is prevented by the charge in C12, which 
continues to hold KS until the transfer of K6 is completed, if need be. Whether K6 
continues to hold or to transfer to K7 is determined by the direction of tape move
ment. In any event, operation of KS functions to bring the machine to a standby 
condition. When K6 or K7 is released by the sense switch as the tape reaches 
standstill and attempts to reverse direction, the break at K6 contacts 7 and II, or 
K7 contacts 8 and 12, releases KS. Normally, the machine would now remain in 
standby but at this time K3 is still energized even though its supply path through 
K3 contacts 7 and 11 is open. This is because it is held by the charge in C 1 for 
sufficient time to perform an additional function. When K8 releases, bus power is 
supplied through K7 contacts 11 and 3, K6 contacts 12 and 4, K8 contacts 11 and 3, 
and K3 contacts 8 and 12 to ~nergize K5. 

Tape Runout 

W hen the tape runs out from a ny mode of opera tion, the light from lamp D5S 
falls upon photo diode V60, causing Kl to energize. This action opens the bus supply 
to all other relays. All power is therefore removed from the armatures of the take
up and rewind motors. A short circuit is applied to the armature of each motor . 
One such circuit is through 19-4, 16-5, KI contacts 10 and 6, 16-4, 12-1, 12-2, 
15-P, K5 contacts 2 and 10. K6 contacts 2 and 10, K 7 contacts 2 and 10. J6-2 and 
19-3 . The other circuit is through 17-4, 16-5, Kl contacts 10 and 6. 16-4. 12-1, 
12-3, 15-V. K5 contacts I and 9, K6 contacts I and 9, K7 contacts 1 and 9. 16-A, 
and 17-3. 5ince the fields are fully excited, this system acts to brake the motors 
to a standstill since they operate as dc generators operating into a short circuit . 
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Record Mode Operation 

The record mode can be selected only when the PLAY lamp is lit, indicating 
that the machine is running at normal speed. It is then necessary to press both the 
RECORD and RUN pushbuttons simultaneously. Bus power is applied through 
J6-D, J2-9, J2-10, SS, Sl, JS-13, and K3 contacts 7 and 11 to operate K2, which 
then locks up to the holding path for K5. This path is KS contacts 8 and 12, and K2 
contacts 8 and 12. The path established to hold K2 then lights DSI through J6-3 
and supplies positive bus voltage to the electronics power cable through connector 
J4-9. Relay K2 contacts 11 and 7 also supply ground potential to the same connector 
through J6-T to J4-10. The positive potential is also applied through R16 and CR29 
to the bias oscillator. Capacitor C7 is provided both for decoupling and for delayed 
decay after power is removed. Transistors Q2 and Q3 operate as a low power, 
push-pull oscillator to provide a high-frequency signal to terminals J6-U and J6-V. 
The electronics assembly cable conducts high-frequency bias to all bias boards in 
the electronics through J4-1 and J4-2. The oscillator is tuned to 120 kHz by 
capacitor Cll. 

Speed Change Switch 

Speed change switch S selects windings of the capstan ITlOtor to provide either 
of two speeds. These are related by the ratio 2:1 and therefore can be provided for 
tape speeds of 7-1/2 and 15 ips, or 15 and 30 ips. Dc bus potential is supplied to 
either J4-6 or J4-7 in the electronics power cable, depending on the motor speed, in 
order to contrql equalizer-select relays in the electronics circuit boards. 

Reel Size Switch 

Reel size switch S 7 provides for adjustment of torque in fast forward or in 
rewind when one spindle carries the normal large reel and the other carries a 
light-weight reel. If both reels are the same size, the switch is left in the center 
BALANCE position. If the large reel is on the tape takeup side, the switch is 
moved toward the right, or toward the la rge reel (in the direction of the arrowhead 
on the panel). If the large reel is on the left, or supply side', the switch is moved 
to the left. In the center position, S7 connects J5-N to J6-1 and J5-lS. If K6 is 
energized, putting the machine into fast forward, heavy dc current flows through 
the takeup motor, returning to the negative supply through R60. Thus J5-L is a 
few volts more negative than J6-S. This negative potential is applied through 
CR30, S7, and R 11 to the rewind motor, causing it to deve lop small torque in the 
same direction the take up motor tends to turn. This aids acceleration. Similarly, 
in rewind, RIO supplies reverse torque to the takeup motor, assisting in getting 
the tape up to high speed. When a small reel is on one side, however, this 
assistance is not desirable since it may tend to unwind tape faster than the other 
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reel can spool it. Thus S7 provides for breaking the negative line through RIO or 
R 11 as needed. This feature is only applicable to 1/ 2-inch machines. The switch, , ..1 
although provided, is inactive in 1 /4-inch machines. 

TORQUE CONTROL RELAY ('I..-inch machine, only) 

Due to the light weight and inertia of the small plastic reels commonly used 
on 1 /4-inch machines, th'ere is a tendency for a loop to form in the tape between the 
outgoing tape guide and the reel receiving the tape if negative torque is applied through 
RIO or Rll before the tape has come to rest and started to move in the opposite 
direction. To preven.,t reverse torque from being applied until the tape has begun to 
travel in the direction of the se l ected mode, K13 is installed in the socket provided 
on the transport near the rewind motor . Reel size switch S7 is not connected as 
sta ted above. 

Consider the tape to be in motion in the fast forward direction with K6 ener
gized. Pressing the REWIND pushbutton energizes K7 and releases K6. Drive torque 
is immediately transferred from the take-up motor to the rewind motor . Due to the 
momentum of the reels traveling in the forward direction, the tape does not come to 
an immediate stop but continues to travel in the forward direction until this momen
tum is overcome by the dynamic braking action caused by the reverse torque applied 
to the rewind motor, which is attempting to pull the tape in the opposite direction. 
During this slow down period, directional sense switch S14 is open. which maintains 
KU in the deenergized position. Therefore, the circuit path to the take-up motor 
armature is broken at K13 contacts 5 and 9. causing the motor to coast to a stop 
under the braking action of the rewind motor only. As the tape motion comes to 
rest and starts to reverse its direction, S14 closes. Buss power is app'lied to K13. 
providing negative torque power through contacts 5 and 9. RIO. etc .. to the take-up 
motor and causing it to turn in the same direction as the rewind motor. This action 
reduces the drag on the rewind motor and aids acceleration as described under "Ree,[ 
Size Switch." Thus, K13, in conjunction with directional sensing switch S14, pre
vents negative torque power from being applied to the appropriate reel motor until 
the tape has come to rest and starts to accelerate in the opposite direction . 

Monitor Switching 

Two pushbuttons on the transport, S10 and SII, are arranged to transfer the 
output line amplifier and VU meter of each eLectronics circuit board from the in
coming signal source to the playback and vice versa. Pressing A switch S10 appLies , . 

........ '*' 

bus voltage from J6-D through J2-9, J2-10, and S10 to J4-5, which is in the elec
tronics power connector, causing operation of transfer reLays in each moduL-e. 
Similarly B switch SII appLies bus potentiaL to terminal J4-4 to cause reverse 

. ,.../ 

operation of the transfer relays . These switches are momenta~y-contact types and 

are not lighted. 


"_." 

M64 PAR 2-71 84 



--

Runout Switch 

The runout switch is provided but not used on this recorder. 

Fail-Safe Brakes 

For certain applications. it is desirable to include self-energizing mechanical 
brakes on the transport to prevent a tape spill if power fails . The fail-safe brakes, 
which are provided on special order, are released whenever power is on and are 
applied when the machine is turned off or power interrupted. Solenoid L6 is ener
gized directly from the low-voltage dc supply. When it operates to lift the brakes . 
microswitch SIS is opened, inserting ISO-ohm resistor R73 into its path to prevent 
overheating of the solenoid winding . 

SIGNAL ELECTRONICS FUNCTIONS 

Signal electronics consist of record amplifiers, which raise the input sign..l 
to a level required by the record (heads), a bias and erase frequency power supply, 
and equalizer circuits and amplifiers to reproduce the signal recovered by the play
back heads Each complete electronics assembly includes a power supply and 
controls. 

Signal processing is in conformance to NAB standards . The overdub 
feature allows a record head to be used as a playback head so that a second track 
can be recorded in synchronism with a pre-recorded signal. This feature avoids 
the time lag that would occur if the playback head were to be used for monitoring 
during overdub operation . 

NAB ELECTRONICS 

One electronics module is employed for each compatible NAB equalized track. 
Thus, in a 1 /2-inch machine having standard four track heads four channels of NAB 
equalized signals may be recorded . In this case four electronic assemblies are re
quired, equipped with the proper board for NAB service. The following describes 
the operation of a complete electronics assembly arranged for NAB service. 

The individual plug-in boards will be fully described after an outline of their 
function in relation to their service in the overall operation. Refer to figures 31 
and 32 during the following discussion. The rectangular dashed areas represent 
plug-in units . The numbers in ovals represent connector pin numbers. 

NAI Recording 

The signal to be recorded is applied through connector JI0l to the primary 
of transformer T 1, which reflects an impedance of 20,000 ohms to the signal source. 
Input is through a two-wire shielded cable with the signal lines ungrounded. The 
secondary of Tl is connected across RECORD LEVEL control RI00, which 
establishes the level of the signal applied to the record amplifier . This amplifier 

M64 PAR 2-71 

_ _____ ••___ .-:--- _ _ __• _ __ _ ____ ___ ____ 0-_ _ ______ • • _ -._. _ _ _ ••_ _ - -....-- - - .---...- • ....--. - . - - .~"':'-- ---. - ~_~ ~~........_.".-.... 
 ~_ 

85 



provides pre-emphasis, equalization, and linearization to the signal, and sufficient 
gain to drive the record head. A relay on the board selects equalization networks 
for the two tape speeds used. Linearization is selectable by means of a switch on 
the circuit board and is adjustable. The degree of linearization required depends 
on the signal level, and corrects for distortion that occurs as the signal level -1 

approaches the stauration level of the tape. 

A pilot tone, used for tape-speed control, may be introduced by way of 
connector J 111-1, and terminal 16 of the NAB Record Board, to be mixed with 
the normal input signa1. The pilot tone may be either supersonic or subsonic. 

A separate amplifier is included on the NAB Record Board to bring the 

input signal to sufficient level to apply to the monitoring circuits so that this signal 

may be listened to and observed on the VU meter. A variable control RECORD 

MON. CAL. enables the meter to be adjusted so that, without the linearizer in 

service, 3% total harmonic distortion on playback results at 6 dB above zero VU . 


The mam signal from the record board appears on the record relay KIOI at 
terminal 9. It is normally grounded through KIOI contact 9 and 1 but when KIOI is 
operated the signal is applied. through KIOI contact 9 and 5 to the H Bias and Erase 
Boa rd (1) in slot 1. Whenever the RECOR D button on the tra nsport is activated, 
an oscillator in the transport is energized and provides 120kHzfrom JIIO terminal 
1 ::\nd 2 to terminals 14 and 15 of this board and all other identical boards in the 
other electronic assemblies of a multi-channel recorder. A power amplifier feeds 
the 120 kHz bias signal through a variable resistor BIAS AMP to provide the proper 
magnitude of bias to the record head through terminal 1. The audio signal from 
terminal 22 is also passed to terminal 1 through. a bias trap circuit which has no 
effect on the audio signal, but prevents drainage of bias power back through the 
record amplifier board. A noise balance control is provided which injects an 
adjustable DC component into the record head to correct for external fixed magnetic 
fields in the vicinity of the record head gap. 

In order to monitor the bias and audio signal mixture by means of an 
oscilloscope or vtvm, the record head is returned to terminal 2 which is removed 
from ground by 10 ohms. Monitoring is at the TP BIAS test point and a variable 
control permits the VU meter, when connected to terminal 3, (set to BIAS) to be 
calibrated to a fixed number on its scale (-5 VU for exam Ie . 

A second power amplifier, also driven by the 120 kHz signal, applies its 
output through terminal 21 to terminal 20 of the NAB Erase Coupler Board (3N) in 
slot 3. The signal passes through an adjustable capacitance to terminal 11, and 
from there to the erase head. There is a feedback path through board 3N terminal 
19, and board 1 terminal 19, to control the amount of drive of the erase amplifier. 
The amount of feedback is controlled by the feedback resistor. The amplitude of the 
erase current may be monitored at the TP. ERASE test point on board 3N. The 
VU meter may be calibrated by varia ble resistor ERASE MON. CAL. which is 
feeding via terminal 22 to the VU monitor. Typical calibration provides 0 VU 
whp.n erase current is adequate . - 
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In addition to transferring the record amplifier output from ground to the 
bias amplifier board, relay KI01 also causes indicator lamp DSI03 to light through 
contacts 1Z and 8 and applies +Z8 volts to energize the bias and erase amplifiers at 
terminal lZ on the Bias and Erase board (1). Inductive surge from the coil of KI01 
is l;>uppressed by diode CRI0l. 

NAB Reproduction 

Signals recorded by the NAB record circuits described above are re
produced from the corresponding playback head and applied to the NAB pre
amplifier board in slot 7. The preamplifier board contains high-frequency and 
low-frequency amplitude equalizers for two tape speeds. The proper equalizers are 
selected by a relay on the board, which is energized by a voltage introduced through 
terminal ZO. High-frequency and low-frequency equalizer networks are provided 
for each tape speed. Phase correction networks are selected by another relay with 
a separate network for each speed. This relay is energized by a voltage introduced 
through terminal 19. The phase correction networks are not adjustable. 

At the pilot connector JIll all signals may be fed out on terminal Z with 
return on 5, in order that the pilot, if any, may be extracted free from gain varia
tions occasioned by adjustment of the GAIN CAL. potentiometer which feeds the 
main audio signal out on terminal ZZ. 

When the REC. SELECT switch is in the RDY position, the record hea.d is 
connected to the output of the bias and erase board; +Z8 volts is supplied from the 
power and meter assembly in slot 5 through terminal lZ to this switch, to terminal 
13 of the record relay so that it may be operated by grounding its terminal 14 through 
diode CRIOZ; and to terminal 10 of JlI0 at the tape transport. 

The signal from terminal 16 of slot 8 is routed through the REC. SELECT 
switc h to the REPRO. LEV EL control and an a ttenua tor comprising R 104 and R 105. 
With the METER switch in the CAL. position, the signal from the attenuator is 
routed to the line amplifier circuit card in slot 6, where it is amplified and applied 
to the outgoing line. A selector switch at the output of the line amplifier normally 
connects the output through terminal Zl to transformer TZ, which is provided with 
impedance ma tc hing resistor sRI 08 and R 109 . The output impedance may be set by 
means of switch 5106 to 150 or 600 ohms. Switch 5105 is a three position switch 
providing ISO-ohm, or 600-ohm termination of the outgoing line when it is not ter
minated externally. The outgoing line connects to connector JIOZ. When the selector 
switch at the amplifier output is set to route the signal to terminal ZO, an 8-ohm 
loudspeaker may be driven directly from terminal 3 of PILOT connector JIll . 

Speaker return is to terminal 6. Earphone monitoring is provided by jack JI03. 
This jack is "floating" and headphone leads should not be grounded. The output 
signal from TZ is applied through terminals Z and 4 of the line amplifier board to 
an attenuator which supplies the attenuated signal for the VU meter through terminals 
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3 and 4, through the METER sw itch to terminals 7 and 4 of J 109, the input to the 

VU meter. Resistors in the attenuator may be changed to modify the working level 

from the +4 dBm normally provided. See table 10. Choice of 150 -ohm or 600 - ohm 

output does not appreciably modify the VU meter reading. 


Since the meter attenuator is fixed for any given operating line tevel, and 
the fixed gain attenuator RI04 and RI05 is selected in the CAL. position of the 
METER switch, it is only necessary to adjust the GAIN CAL. potentiometer on the 
playback preamplifier board (7/9) to assure that a standard reference level tape is 
reproduced at the proper indicated level. Typically, such tapes provide a reference 
tone of 700 cycles which should read zero VU, attainable by adjustment of this 
control. 

Having been so calibrated, the METER switch may be turned to the SIGNAL 
position. The REPRO. LEVEL gain control is then substituted for the calibrated 
attenuator, to provide convenient adjustment of playback level. When in this posi
tion, the signal output may be either the tape playback or the input signal. This 
transfer is provided by KIOZ contacts 8, 4, and lZ under control of pushbuttons 
SlOl and SI0Z, the A-B output selectors . 

Note that when the METER switch is in the SIGNAL, ERASE, and BIAS 
positions, the audio signal is always fed in the same manner to the output, although 
the meter is connected to various circuits. 

The Power Assembly, located in slot, 5, is powered from the transport 

through JI10 terminals 11 and lZ to terminals 5 and ZO for two track recorders. 

Power for the 4 track recorders is from a stepdown transformer to terminal 7 

(Z8 VAC in). It provides regulated +Z8 volts at terminal lZ for all electronics. 

Non-regulated dc is provided at terminal 18 to power the coil of KI0Z and the A 

and B lamps. 


One position of the REC. SELECT switch, S103, has been discussed, the 
RDY. position. In the SAFE position, the coil of K 10 1 is opened so that the record 
electronics are locked off to provide maximum protection for previously recorded 
tapes. All other circuits remain normal. In the O. DUB position, the record head 
is completely disconnected from its normal feed and becomes a playback head. 

When the record head is so connected, it feeds terminals 10 and 14 of the 
preampiifier (7/9) in slot 9. When the record head is used in playback, it matches 
closely the frequency response and gain of the normal playback head. Due to its 
wider gap, however, the extremely high frequencies suffer some attenuation 
depending upon the tape speed . 

It is highly' recommended that a separate preamplifier be employed in each 
position; a 7/9 board in slot 7 and a 7/9 board in slot 9. 

88 M64 PAR Z-71 

. I 

..i 



DETAILED CIRCUIT DESCRIPTIONS 

The following paragraphs contain detailed descriptions of each of the circuit 
boards, and the Power Supply Assembly. 

NAB Record Amplifier (4) (See Figure 32) 

The input signal to be recorded is applied at terminal 14, after it has passed 
through the input transformer and level control. C 1 couple s it to 01, which is 
biased to the proper operating point by R 1 and R2. After amplification the signal 
is coupled by C3 to an equalizer network, producing a preemphasis characteristic 
at the high and low frequency extremities of the spectrum in accordance with standard 
NAB practice. This is accomplished as follows. 

Consider R6 and R7 as an attenuator network, with RB short circuited, as it 
effectively is at high frequencies because of C4 and CS. This attenuator network 
reduces the voltage swing at the junction of R6 and R7 from what it was at collector 
of 01. However, if a bypass capacitor CIB or Cl9 is connected across R6 it permits 
the high frequencies to suffer less attenuation. The degree to which this is true 
depends on the setting of the variable capacitor. Practical values of C IB and C 19 
make it necessary for the junction of R6 and R7 to appear always as a very high 
impedance. Current cannot be drawn from this point without upsetting the equal
ization characteristic. Thus, the junction is used to drive a field effect transistor, 
02. C4 and C5 show increasing impedance as the signal frequency is lowered; 
therefore, the voltage at the junction of R6 and R7 would continue to rise as the 
frequency drops, except that RB provides a shelving off to prevent unnecessary 
sensitivity to subaudible frequencies. 

Relay Kl automatically changes the high frequency equalization when tape 
speed is changed. The output of 02 is applied to terminals into which may be 
inserted values of ca, C20, R II, and R 12 to adjust for any requirement arising 
for shelving equalization in addition to the normal NAB equalizers just described. 
All four components may be eliminated in many instances, a jumper being furnished 
across the RII or C20 terminals. 

After this network the signal is fed to the base of 03 whose bias is set by 
R13, RI4, and RlS. This operates with 04 in a Darlington circuit to provide gain 
and low impedance output at CII to drive the NAB record head. RIB normally 
provides a degree of degeneration, determined by the setting of R20, and R 19 in 
series with C 12, and C21. But the degree of degeneration can also be reduced by 
conduction of 05 and 06 when S 1 is closed. 05 and 06 act to change the degeneration 
with instantaneous signal amplitude, thus they tend to deform the signal whenever 
its amplitude attains a value sufficient to overcome their contact potentiaL. This 
results in a distortion, inverse to that which overload of the tape normally intro
duces. By employing 05 and 06 in this manner, and properly adjusting the overall 
degeneration by means of R20, the LIN ADJ. control it is possible to introduce the 
proper corrective distortion into the recording process so that the normal 3% tape 
distortion point shows somewhat less than 1%. 
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C II feeds the record head connected at terminal 22. R22 is a resistor in 

series with the head to establish a constant current characteristic. R23 provides 

a high resistance path to ground so that the ground side of C 11 will always be dis

charged, even when no head is connected to terminal 22. This is a means of pre

venting accidental record head magnetization. 


The signal effective in driving the record head may be extracted at terminal 
2 to be applied to the L track record amplifier when the Dynatrack system is employed. ' 

Terminal 16 provides a point for injecting a pilot frequency for playback 

tape speed control. This is useful in motion picture synchronization. The pilot 

for either a high or low frequency system may be employed. C 14 couples the input 

signal to 07. The gain of 07 is adjusted by the combination of emitter re sistors 

R27 and R28, which is bypassed by C16 to provide the proper range of signal levels 

to R30. This control, RECORD MON CAL., can be conveniently adjusted to serve 

the input signal audio monitoring and input signal VU meter monitoring circuits. 

R29 and C 17 are provided to give a slight rise in output at 15 Hz to make up for 

losses in the input transformer, wiring, and meter sensitivity occurring at the 

extreme end of the spectrum. 


Bia. and Era.e Amplifier (1) (See Figure 30) 

Whenever the transport is put into the recording mode, a 120 kc signal is 

generated within the transport, and applied to aLL electronics assemblies where it 

appears on terminals 14 and 15 of each Bias and Erase Amplifier. Tl operates as 

a bridging transformer. It has two secondaries. One of these feeds the base of 

02 through resistor R4. This resistor is employed to permit insertion of a feedback 

signal from R26 . 01 amplifies the 120 kHz signal and provides sufficient power to 

drive the push pull amplifier 05 and 06. C 13 and C 14 ,tune the secondary of T4 . 

and C 16 and C 17 tune the primary of T5 in order to minimize harmonic distortion . 

Even order harmonics are particularly objectionable since they result in increased 

background noise recorded into the tape. 


The output of 05 and 06 is fed through T5 and C 18 to R 19 and R24, the latter 

variable to control the amount of 120 kHz bias signal fed through terminal 1 to the 

record head. The audio signal comes from the record amplifier and is applied at 

terminal 22. It passes without loss through the tuned circuit L2, C 19. and C21 

since this is only tuned to present a high impedance to 120 kHz, thus preventing loss 

of bias power back into the record amplifier. 


CR2 and CR3 each operate as half wave rectifiers. If the arm of R23 is run 

to the end connected to CR2, then the upper end of R21 will have an average negative 

potential. Conversely, if the arm is run to the other end, then the upper end of R21 

will have an average positive potential. R20 allows current set up by such potential 

to flow through R 19 and R24 to the record head, thereby making it pos sible to inject 

a very small but adjustable DC current into the head in addition to the audio and bias 

frequencies to allow minimization of noise resulting from strong external magnetic 

fields or even order harmonic distortion from the bias supply. 
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These circuits are activated by application of potential at terminal 12. In 
order to prevent a recorded thump when the record button is depressed, R27 and 
C20 are provided to permit the DC bia s on the ba se of 01 to rise slowly and C 15 is 
provided across Rl7 for the same purpose on 05 and 06. The bias env~lope there
fore g~ows to .operating level in a matter of about 10 milliseconds. When the recording 
mode IS deactIvated another thump or click is avoided by allowing reservoir capacitor 
C2 to permit the bias waveform to decay to zero over a period of about 60 milli 
seconds. Rl allows C2 to charge at a reasonable rate when the circuits are activated 
without causing a surge on the power supply, but CR 1 permits the capacitor to be 
connected directly to the load during discharge. Ll and C 1 constitute a filter to stop 
bias frequency ripple on the power bus connected to terminal 12. 

The amount of drive applied to 05 and 06 is controlled by feedback resistor 
R26, which also improves the waveform at the output by cancelling out internally 
gene rated di stortion products. 

The second winding of T1 feeds the 120 kHz signal to an almost identical 

circuit except that the output transistors 03 and 04 have a higher power rating in 

order to supply the erase head with sufficient drive to completely erase a saturated 

tape. The description above applies except for a few points. Potentiometer R3 is 

a variable resistor to allow setting the erase amplitude to the minimum that will 

allow sufficient erasure (70 to 75 dB). Erase current is monitored across the 

10 ohm resistor R29 between terminals 16 and ground. The bias current is 

monitored from terminal 2, the record head return lead to ground, with R25 

providing the meter calibration. This current is read on the meter when the 

meter switch is in the BIAS position. 


Meter calibration for the monitoring taken ac ros s R29 is accomplished by 

potentiometersR3 on the 3N board. The reading is obtained by putting the meter 

switch into the ERASE position. 


Preamplifier (7/9) (See Figure 35) 

This plug-in printed circuit board assembly installed in slot 7 for normal 
playback provides the required signal amplification of the playback head signal to 
drive the output line amplifier. In addition, the assembly performs the necessary 
frequency equalization and phase correction for two tape speeds. W hen this PC 
board is installed in slot 9, the signal from the record head is used as the input 
to provide overdub. 

The playback head is connected to the assembly through terminal 4 which 

provides the signal path through CI and R2 to the base of 01, the first amplifier 

stage. In the overdub mode (slot 9). the record head is connected via the 

READY /SAFE/OVERDUB switch to terminals 14 and 17 and the primary of T 1. 

The secondary of terminal 16 is connected externally to terminal 4 which provides 

signal in the same manner as previously described for the playback head. 
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R8 and R9 in the emitter circuit of 02. This dc bias is applied through R5 to the 
base of 01, thus providing a controlled amount of negative feedback to 01 in relation 
to the input signal leve 1. C4 filter s out any ac component pre sent at the junction of 

R8 and R9. 

\....J03 operates as a phase distortion correction stage. Considerable rotation of 
phase normally occurs in the overall process of recording and playing back tape, the 
situation being increasingly pronounced at shorter wavelengths. In copying tapes, 
the effect is compounded. 03 and its associated circuits provide an effective cor

rection for such distortion. 

A paraphase signal output condition exists between the emitter and collector 
of 03; that is, equal amplitude with 180 degree phase difference. C5, which couples 
the collector signal to the base of 04, presents a high impedance to the low frequen
cies contained in the recorded signal. R13 (or R13 in series with R14, depending 
upon the state of K2) feeds the emitter signal directly to the base of 04. As a result 
of this action, the low frequency phase components present at the emitter of 03 pre
dominate at the base of 04 and are 180 degrees out of phase with the same signal at 
the collector of 03. Conversely, capacitor C5 presents a very low impedance to the 
higher signal frequencies allowing them to pass readily to the base of 04. 

At intermediate frequencies, the vector sum of R13 (R13 and R14) causes the 
signal to be applied to the base of 04 at some intermediate phase angle between zero 
and 180 degrees while the amplitude remains constant throughout the entire frequency 
range. 

The result of this frequency/phase shift action cancels the inherent phase 
distortion on the signal caused by the magnetic transfer characteristics when the 
signal was recorded on the tape. 

In fast tape speed operation, K2 is deenergized as shown. During slow tape 

speed operation K2 is energized which removes R 14 from the circuit. 


Emitter follower 04 provides the required signal isolation and impedance 
output requirements. C6 couples the signal from the emitter to the gain control R 17. 
and then out to the A-B switching relay through terminal 22. R16 and terminal 21 
provide an outlet for signals bypassing the gain control. This output is provided for 
the extraction of any pilot signal mixed with the audio. Filte ring of the pilot from 
the remaining signals must be accomplished externally of the signal electronics 
provided with the Serie s 400 equipment. 

05 is a series voltage regulator which provides regulated power from the 
input bus terminal 12 to the four transistor stages in this assembly. R24 and R25 

t . 

establishes the proper operating pOint for OS, thus establishing a fixed voltage drop 
across 05. CIS provides filtering of any power supply ripple on the regulated 
voltage. C9 filters any ripple at the base of 05. 
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Maximum convenience is afforded if two separate 7/9 boards are used . 
One is inserted in slot 7 as a reproduce preamplifier and one in slot 9 as an overdub 
preamplifier. It is then only necessary to employ the record select switch to change 
from normal record to overdub operation. Economy but less convenience is 
obtained with a single overdub preamplifier, changing its location from slot 7 to 
slot 9 when changing the switch from normal record to overdub. Great care must 
be exercised to turn off the recorder completely before moving the 7/9 card from 
slot 9 to slot 7 since the playback head may be magnetized from a charge residual 
on Cl unless sufficient time is permitted for it to discharge completely. 

Line Amplifier (6) (See Figure 34) 

This is a full-spectrum flat response amplifier which provides sufficient gain 
and output power to adequately drive an outgoing line at up to peak level of +28 dbm 
(600 ohms) or to drive a loudspeaker with up to one watt peak excitation (distortion 
1% THO). 

01 is an emitter follower accepting an input impedance of 10. 000 ohms or 

lower, and providing low impedance excitation for 02. 02 drives 03 and 04 

(complementary symmetry types) to result in push-pull excitation of 05 and 06. 

A required static potential difference between the bases of 03 and 04 is established 

by the contact potential drop across CRI. CR2, and CR3. 


CR4. R20. and C12; CR5, R19. and Cll are drift compensation networks 
to stabilize the operating points of 05 and 06. DC operating point for these two 
transistors is set ' by R 13, R 14, and R 15; and 02. 03, and 04. A feedback path 
through C13, R21, and R22 assures minimum distortion for all signal frequencies. 
C 15 and R23 provide a stabilization network to reduce the pos sibility of high fre
quency oscillations (parasitics) when certain types of loudspeakers are connected 
through Sl to terminal 20, and ground. In the alternate switch position the amplifier 
feeds out on either terminal 21 or 22 to the matching output transformer mounted in 
the main module, whose purpose is to match the amplifier to a 150 or 600 ohm line. 
R24 provides a small impedance in series with certain type transformers which 
would otherwise approach a short circuit at extremely low frequencies and thereby 
upset the stability of the amplifier at frequencies in the order of one cycl.e or less. 

R 1 and R3 are fixed resistors which may be readily changed to alternate 
values to change the working line level as indicated by the VU meter. The amplifier 
is normally equipped with the pr~p_er values for reading a plus four dbm 600 ohm 
line. To operate from a +6, +8, or +14 dbm, 600 ohm line, select ±5% calibrating 
resistors according to the following table 9. 
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Table 9 . Line Operating Level Calibrating Resistors 

LINE OPERATING 
LEVEL - 600 OHMS 

VALUE OF 
CALIBRATING 

RESISTORS 

dBm Rl R3 

+4 

+6 

+8 

+14':: 

3.9K 7.5K 

4.7K 6.2K 

6.2K 4.3K 

7.5K 3.3K 

.'. Operated in 150 ohm position with R 109 on' ,' 

switch Sl06 removed. 

-- , 

CR6, CR7, CR8 , and S2 are associated with the automatic A-B transfer 

switching system. CR6 and CR7 are isolating diodes permitting all modules to 

be operated from pulses originating in the transport, but preventing the transfer 

buttons on any single module from simultaneously activating the transfer circuits 

of other modules. CR8 is an inductive suppression diode effectively across the 

coll of the A-B transfer relay. 


Power $upp'ly A..e ... bly (5) (See Figure 33) 

This unit contains the power transformer for 2 track recorders, a large 

filter capacitor, and a regulator circuit to assure that the output of +28 volts is 

maintained within a few millivolts under varying load conditions. 


Line voltage is applied to terminals 5 and 20 for 2 track recorders, through 

the 1.5 ampere fuse F 1 to the power transformer. The transformer secondary 

feeds a bridge rectifier CR I, CR2, CR3, and CR4 charging C 1 through surge 

limiting resistor Rl. In 4 track recorders, +28 volts ac is applied to terminals 

7 and 3 through a 2 amper,e fuse to the bridge rectifie r. 01 is the power regulator 

transistor. R2 has a very low resistance and is used to monitor the load current. 

Its action will be described below. The regulated dc output is taken from terminal 

12, positive, and terminal 9, negative and ground. R7 and R8 are in series across 

the output terminals. Any variation in output voltage is therefore monitored by the 

base of 03 which amplifies the base voltage variation because the emitter is kept at 

constant potential by zener diode CR6. The amplified variation.is applied to the 

base of 02 where it is further amplified and applied to the base of 01, thus com

pensating for the initial variation. 
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If the power supply is loaded too heavily, so as to possibly damage 01 , the 
voltage drop across R2 causes a potential difference to occur across the base and 
emitter of 04. However, this is only after the drop across R2 is sufficient to 
exceed the contact potential of CR5, and CR5 becomes conductive. Thus, this 
circuit is inactive until a definite load is exceeded. When 04 becomes conductive, 
it takes control of the regulator circuit and causes the output voltage to drop with 
increasing load. thus protecting the control transistor 01. 

Resistors Rll, R12, and R13 are part of the A-B transfer circuit, other 
components of which are wired into the main assembly. 

NAI Era.e Coupler (3N) (See Figure 31) 

This is a very simple board which connects the eraSe power amplifier on 
board 1 to the erase head and permits monitOring erase current. 120 kHz power 
from the erase amplifier is supplied to terminal 20. Cl forms a resonant circuit 
with the erase head to provide maximum head cur rent. Ll and C2 form a resonant 
circuit at 240 kHz to shunt the second harmonic of the erase waveform around the 
erase head. Terminal 17 is connected to the head return which is isolated from 
ground by 10 ohms in the erase amplifier chassis. This point and the test point 
connected to it becomes a monitoring point for 120 kHz current. R3 permits erase 
meter calibration. 
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PARTS LISTS 


INTRODUCTION 


This section contains parts lists for the 3M Brand Professional Audio Recorder. 
Drawings for mechanical assemblies are included to aid in parts identification. Elec
trical parts are identified by reference designators on the assemblies of which they 
are a part. 

The parts list are arranged in alphanumerical order according to their part 
number which is in the upper right corner. When an assembly drawing is included, 
it follow s immediately after the parts list. The top assembly drawing number is 
different for each recorder. Refer to table 10 for the appropriate top assembly 
number. 

ORDERING REPLACEMENT PARTS 

Parts should be ordered through one of the Mincom Division service offices 
listed below. 3M recommends that whenever possible, and particularly when an 
instrument is used in a critical application, the user maintains a minimum stock of 
spare parts. The Mincom Division has specialized personnel ready to assist the 
user in making a selection of spares. Any additional information required can be 
obtained by contacting the service offices listed below. 

~ estern U. S. 3M Company 
Mincom Division 
300 South Lewis Road 
Camarillo, California 93010 
(805) 482-1911 

Eastern U. S. 3M Company 
Mincom Divillon 
4701 Lydell Avenue 
Cheverly Industrial Center 

Chever ly, Maryland 20781 

(301) 773-5050 

W hen ordering parts the following informa tion should always be supplied : 

1. A de scription of the part, obtained from the parts list. 

2. 	 The 3M catalog number. 

3. 	 The manufacturer's part number. 

4. 	 The schematic reference designator, if applicable, given on the 
applicable schematic and on the parts list. 

M64 	PAR 2-71 121 



5. The part or type number of the major assembly as shown on the 
nameplate, and the serial number of that assembly. :. I 

6. 	

parts list. 

Part No. 

23000A010-4 

23000B020-2 

23000B020-4 

23000A951 

23004BOOO 

23004A050 

23004CO 10-5 

23007A020-1 

23007A030-1 

23007A040-1 

23007A040-2 

23007A060-1 

23013A090-1 

23013A090-2 

23013A095 

23017AOOO 

23028A050 

23059B020 

23059B030 

23059B040 

23059A060 


23059B090-1 


2 3059B090-2 


23059A 11 0 

56007A060-1 

56007A060-2 

56007 B065-1 

56007 B065-2 


Interconnecting Cable Assembly 
HeadSet Assembly-Rec /Rep/Erase, 2 Track 
Head Set Assembly-Rec /Rep/Erase, 4 Track 
Foot Switch Chassis Assembly 
Takeup Reel Motor Assembly 
Reel Motor Rewind Assembly 
15-30 IPS 50 Cycle Capstan Motor Assembly 
Idler Assembly, Reversing 1/2 Inch 
Tape Transport Head Cover Door Assembly 
Incoming Actuating Idler Arm Assembly 
Outgoing Actuating Idler Arm Assembly 
1/2" Tape Transport Capstan Assembly 
Left Hand Roller Idler Arm Assembly 
Right Hand Roller Idler Arm Assembly 
Head Cover Door Actuator Arm Assembly 
Optional Remote Control Assembly 
Cable Assembly, 36"4 Track Power 
Bias Erase Printed Circuit Board Assembly 
NAB Erase Coupler Printed Circuit Board Assy 
NAB Record Printed Circuit Board Assembly 
Signal Electronic s Line Amplifier Printed 

Circuit Board Assembly 
Overdub Preamplifier Printed Circuit 

Board Assembly, 7. 5/15 IPS 
Overdub Preamplifier Printed Circuit 

Board Assembly, 15/30 IPS 
Extender Printed Circuit Board As sembly 
Motor Assembly - 7 1/2-15 ips 60 Hz 
Motor Assembly - 71/2-15 ips 50 Hz 
Motor Assy - Capstan 15-30 ips 60 Hz 
Motor Assy - Capstan 15-30 ips 50 Hz 
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'_ I 

The 3M sales order number applying to the complete system or 
order. 

The following table lists each of the parts lists included in this manual. 
To locate a parts list, determine the part number or assembly name and locate it 
in the following table. The referenced page number may then be used to find the 

23000A010-1 


Table 10. Parts List Index 

De sc ription 

Interconnecting Cable Assembly 

Catalog No. Page 

83-4570-0382 124 
83-4570-0385 125 
83-5950-1228 126 
83-5950-1230 127 
83-3310-1135 128 
83-4560-0090 129 
83-4560-0092 130 
83-4560-0159 131 
83-4340-0318 132 
83-4330-0241 133 
83-4340-0310 134 
83-4240-0311 135 
83-5920-0819 136 
83-4210-0230 137 
83-4210-0231 138 
83-4210-0237 139 
83-5920-0823 140 
83-4570-0346 142 
83-4930-2952 143 
83-4930-2961 145 
83-4930-1214 146 
83-4930-1091 148 

_I 

83-4930-2180 150 

83-4930-2511 152 

83-4930-1746 153 
83-4560-0225 1,54 
83-4560-0227 155 
83-4560-0283 156 
83-4560-0284 157 

122 



Part No. 

64000A001 
64000A002 
64000A003 
64000A004 
64000A005 
64000A006 
64000A007 
64000A008 
64013A060 
64013A080 
64013A085 
64028A020 -1 
64028A020 -2 
64028A040 
64031AOOO -1 
64031AOOO -2 
64059A010 

Table 10. Parts List Index (Cont. ) 

Description 

M64 Assy, 1/2" 4 Track, 7.5-15 ips 60 Hz 
M64Assy, 1/2"4 Track, 15-30 ips 60 Hz 
M64 Ass Y, 1 /2" 4 T r a c k 7. 5 - lSiPs 50Hz 
M64 Assy, 1/2" 4 Track 15-30 ips 50 Hz 
M64 Assy, 1/4" 2 Track 7.5-15 ips 60 Hz 
M64 Assy, 1/4" 2 Track 15-30 ips 60 Hz 
M64 Assy, 1/4" 2 Track 7.5-15 ips SO Hz 
M64 Assy, 1/4" 2 Track 15-30 ips 50 Hz 
PC Board Ass embly - Logi~ Transport 
Chassis Assembly, Transport Elec. 1/4" 
C~assis Assembly, Transport Elec. 1/2" 
Cable Assy - Meter Display 4 Track 
Cable Assy - Meter Display 2 Track 
Cable Assembly - Stepdown Trans. 4' Track 
Power Supply-Elect. 4 Track 
Power Supply - Elect. 2 Track 
Housing Assembly Signal Electronics 
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Catalog No. 

83-5996-4000 
83-5996-4001 
83-5996-4002 
83-5996-4003 
83-5996-4004 
83-5996-4005 
83-5996-4006 
83-5996 -4007 
83-4930-3065 
83-5920-1856 
83-5920-1857 
83-4570-0805 
83-4570-0806 
83-4570-0803 
83-5920-1821 
83-5920-1822 
83-4930-2980 

Page 

158 
175 
176 

178 
179 
180 
18\ 
182 
185 
191 
192 
193 
194 
195 
197 
199 

123 
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C64 413 200P14'i0 ~PR AGUE 

PS 413 1-"80324-0 AI'P INC 

00000 t 413 56001A040-1 A "'I Ntn~ 
C00002 413 560018061 A "INCOM 
000003 4tl 1-"6-1 '5OE SPRAGUE 
000004 413 I'~ 16CJCJR-28 "IL STD 
000005 4tl 60618-4 A"P INC 
000006 411 560(78C"2 A "I NCOM 
000007 MS21183-8 ~IL STO"13t 000008 411

0' 
MS.. 5 .. 38-43 ""Il STO ... 000009 4tl Mtl-M-16178 NAlL WIRE 

~ LAST Of
!I:I 
N 

...,• 

83-4560-0283 PL '56007~061j-1 REV 8 

o E 5 C RIP TID h PH C~T~LnG NUM~FP CTY. 

CAP-HO ,PLSlC, 2. UF 440V lOt 83-1 'i 10-4433 1 

SHEll-CCNN,PECT, 15POSITION A3-1610- 093~ 1 

MOTOR-C'PSTAN,t5-30 IPS,60 tY ~3-1560-0221 I 
BRACKEl-CAPSTAN MOTOR MTG B~- '3 ~70- 242(' 1 
BRACKET-CAPACIlCR MTG,.l~O we 83-1320-1116 2 
SCREw-eAP,SOC HO,10-]2 x 5/8 83-9261-2107 4 
CONTACT-ELEe,PIN, .08" OIA 8~ 1610-0925 12 
SHIELD-CAPSTAN "OlOR,MUMETAL 8"-1650-0661 1 
WASHER-FLAT,GENERAL PURPSE,_10 83-9261-4006 4 
WASHER-LOCK,SPlIT,HELICAL,II0 8 ~9261-"]07 4 
WIRF-TVPE 8,22~A WHT NYLeN J~T 81-7910-0043 AR 

2 PAGES 

r 
l. 



TTTlF UrTOR 

QFF.nf5./FI~0 ~ 

C64 

PB 

000001 
onoon 7 
00000", 
00nn1'4 
OO()OO<; 

nooonf. 
ooon01 

~ 
0' onnOOR 
~ 00000<; 
'"d » 
~ 

tv 
I 
-.I 

~ F G P ~ Q 

~~~Y-C\P,I~-30To~,~0 ~z CATALOG "0. 
---FFF--- DQhWINr. NU~Ar:P ~FGP NA~E 


PF~. F~n. - ~FGR PART NO. 


413 nv~n'lo ~ D~AGUF 

413 1 - 't fH1 ~ 74- 0 A~P I~C 

413 56('0 H()40-4 A "INCO,", 
413 ~~CC7RU:1 .\ p,!INCrt~ 

41 3 3-1.c,-I~OE SPR l\f,lJF 
413 ~Sl6C;Cj"-28 "'Il ~TD 
4n 6()61~-4 Ap,!P INC 
411 51)OC7R()47 A !"'INCO'" 
413 "'S2718~-B "Il qO 
411 ¥Sl~":lJP-43 MIL ST!) 
413 ~Jl-"-16!!78 ~~Tl WIPF 

LAST OF 

T S lIS T 

83-45H-02P~ Pl 56007R06,)-2 ~EV B 

OESCRIPTION. PH CATALOG NUMBER QTV. 

(AD-FXf., 3 lIF, 330 VAC 83- 1~ 10- 4 H 1 1 

SHFLL-C(~N,PfCT, 15POSITION 83-1610-0933 1 

MOTOP-C'PSTA~,15-30 IPS, 50 CY 
RRAC~fT-CAP~T~~ "(TOR MT~ 
BRACKFT-CAPACITOR MTG,.750 WD 
SC~fW-(~p,src ~O,10-12 X ')/8 
CONTACT-ELEC,PIN, .084 OIA 
S~IElD-CAPSTAN ~OTOR,MUMETAl 

WASHER-FlAT,GE~EPAL PURPSF,~10 
WASHFR-lCCK,SPlIT,HELICAl,fIC 
WIRF-TYPE B,22(A WHT NYLON JKT 

e3-3560-0l23 
8 ]-3320-2"26 
83-1320-1116 
83-9261-2102 
83-1610-0925 
e~-1650-C661 

R3-q261-~OO6 

83-9261-4301 
e 3-7<; 10- CO"3 

1 
1 
2 
It 

12 
1 
It 

"AR 

7 PAGFS 

U1 
-.I 



poIFG PII~TS LIST 
U1 
00 TfTl" ASC:Y-l/1 IN,4 TRI<,1."i-i";,60 HZ CATALCr. NO. 81-599~-4000 PL 64000AOOI REV B 

PFF.r.FC;./F Ifln • 	 ---EFF--- [~~WINr, NUMBFR "'FGR NAMF o F S C R , P TIn N PH CATALrG NU,",BER QTY. 
RFG. ENn. - ~Frp P~PT NC. 

CSI,r~?,r.~l,nC;4, ~Iq 321 GfNFRAL FLFC LApoIP-INCANDFSCFNT, .04 A~P '31-150;0-2')06 6 
nSIj,nc::f, 
DO; q "i I ., 1~?0 GF lAMP-lflC~~DFSCF~T, 28 v,.ln A 83-155n-2602 I 

11 ,L? "ill} 42C24r.C-~X P~lLl'PS C~N SOLFNOIC-FLECTRlfAL,PUSH/PUI l 'l3-1C;C;0-4516 2 
L4 519 12'3H4-0CI LEOFX ,)OlENCI[-POTARY B~-1C;50-4~14 I 
L~ ~l9 47C"2lt[C-AU PHILLIPS CON C;OLENOIC-FLECTRICAl,PUSH/DUlL 63-1550-451J I 

P2 	 "ill} 23nl HnB,) A MINCOM CO~N-PLUG,S~ORTING,TADE TRANS A~-4610-1l 36 I 

{lOOnnl "i19 1~0 I ~ACqo-l 13 ,",'NCOM ARM ASSY-IOLEP,P(LLEP,LH '33-4210-023n I 
noon07 ~ll} 7'011~OQn-2 R MINCOM AR~ AC;S~-IOLFR,ROLLER,RH 83-4210-n231 I~ ..... 000nn3 ~19 23(101AC')C-I I( ~'NCO"! ARM ASSY-IOlER, A(TUATING,R~ A r4210-0l3? I 
000nn4 'jl9 2'nI3A09~ A "'INCOM ARM ASS~-ACTUATCR,OOOR HD CVP 83-4210-0231 I ~ cnonnlj 	 "ilQ 2l0Q1AO,)0-7 K "INCO~ AR"I A,)S~-IOLFR,ACTUATING,LH fI~-4?ln-0256 I 

~ oonoot. 	 <;19 71r. 0 1A 040-1 o "1 NCn~ ROLLER ~SSY-IOlEP,I/? IN INCCM 83-4240-£'310 I 
1\.1 
I 0000n1 ~19 21001A04n-7 o ~INCO,,", ROLLER ASSY-IOLER,1/2 I" OTGflG 83-4240-0311 I 
~ 

nOMn~ 	 c; 19 23r.01A070-1 K "INCOM IDLER ASSY-REVERSINr.,1/2 INC~ 8 ~4240-0318 I 
on0009 	 ~lq 21CO lAC1Q-l o "INCO'1 ~OOR ASSY-HEAD C[VER,TPf TRANS 83-4130-0241 I 
ooonln "ilq 73004AO~O B MINCO,,", MOTOR ASSY-REWINO,RErL 	 83-4560-0092 I 
oono 11 	 c;lCJ 640C1A06C-I A "I NCOM MOT ASSY-CPSN,1 1/~-151PS,60~Z A ~-4C;6o-0?99 I 
Onnnl'3 	 "i19 2l004Bf"l(,C B MINCO'" MOTOR A~5Y-TAKF UP PEEL 83-4560-0217 I 
000014 	 "itq "401 HCM A MINCO'" PCR A$~Y-LOGIC TPANSPORT ~ ~- 4930- 3065 I 
00001"i 	 ~ll} ?3n01AC6C-I G "I NCOM CAPSHfI ASSY-HPE TRANS,l/2 IN 83-5Q20-081Q I 
00n016 	 oil 9 "4nn"C~'5 8 ... INCnlo1 CHASSIS ASSV-TRANSPT ELFCT,1/2 83-5920-1851 I 
000011 "i19 nn13M)46 C ~INCOM ARM-CA"PENING,lCLER 	 8 3- 3 2 10- 0 2 2 3 I 
oonntA 	 Oil q 21C 1"lIA( 61 R pilI NCOM AR"'-ACTL~TDR, TAPELIFTER 83-3210-0253 I 
000n19 C:;19 "i6CCHOOI C "I"r.OM FLYW~EfL-CAPSTAN [RIVE 	 83- ~220-02q3 I 
000020 	 519 23011A04 R "'INCO"! ~UMPER-~UA SLV,.06 10 ~ .110LG 83-3230-0390 2 
000071 	 0:;19 71nllAnn A MINcnM SPACFR-~ACHINFO,O~"'PENEP,TEF 81-3230-0391 I 
000072 	 C:;19 ?3nl1ACl1-1 MINCO'" SHI M- TAP E GIJI 0 E , .002 THK Br32l0-0401 AR 
oonO?"lI 	 ~Iq 2~CI~A(11-2 "I NCO'" ~HI~TAFE GUIDE,.OO~ THK 83-3230-0402 AR 

http:GUIDE,.OO


r ' 

M F G PAR T S LIS T 


TIlLE ASSY-1/2 IN,4 T~~,7.~-15,60 HZ [ATALOG NO. 81-59.6-4000 PL (:4000ACOI ~EV B 


~EF.CE~./FINO • ---EFF--- ORAWING NUMBER ~FGR NA~f DES C RIP T tON P~ CATALOG NU"!BER QTY. 
BEG. ENe. - MFGII P.~T NO. 

000024 519 230l3AC71-3 MI N[OM SHI M-TAFE GUtOE, .010 nl( ~3-1230-040'3 AR 
000025 'H9 23013A07-4 MINCOM SHIM-TAPE GUIDE, .020 THI( 83-3230-0404 .R 
000026 51CJ 230nAI92 A "'IN[OM COlLAR-SPLINEC,REEl HUB ~3-3230-0440 2 
000027 519 2~0 13B 013-2 " MI NCOM TAPE GUIOE-INCCMING, 1/2 IN 83-3240-0621 2 
000028 519 23013ROI4-2 A 11'1 N[O"! TAPE GUICE-OUT~0ING,1/2 IN e~-3240-0633 2 
000029 '5ICJ Z30l3AI93 B "'IN[O"! BAS E-R EH, HUB,S PI NOL E 83-3240-0494 2 

'000030 0;19 19001A022 o MIN[OM CAP-FLY~HEEL,PRECISICN PLATE B3-320;0-0082 I 
000031 0;19 nOC1AOlJ-2 [ MINCO,,! CAP-DECCl~AT lYE 83-3250-0108 I 
000032 519 2301~BO~5 A "'INCO'" SH AFT-All II' , IOLER 'B-3280-0889 2 
000033 0;19 23013A044 A MINCO"! SPRING-PETURN,IOLER ARM,CAPS1N 83-3280-0422 3 
0000J4 0;19 Z30B[ CJ6 SHAFT-MlG, TAPE LIFTER 63-3280-0890 I 
000035 'H9 Z'JOO1l\C54 A "INCO"! SPRING-5HOCI( AB~OR8ING-IDLER 81-3280-0542 I 

~ 00003 fl
0-

'Q9 23013B191 A MINCOM SHAFT-SPINDLE,REEl HUB 63-3280-0861 2 
.... oooo'n '5ICJ 2~O PA020 A ,..INCOM COYER-S~ITCH,TAPE "ETERtNG 8 3- '3 '3 10- 08'3 8 I 

000038 519 23000A005-1 o MINCO"! COYER-HPE DEtIC 83-3310-09Q5 I ~ 000039 519 56001A055 [ "'INCO"4 COVER-DUST, BELT DRIVE, TOP 83-3310-1437 I 
!U 000040 'H9 560(,78C56 A "'1 N[OM COVER-OlST BELT 011, BOTTO"! 8 ~-3310-164q I 
N 000041 519 230018003-1 " MINCOM COYER-IOLER, SNAP-ON R3-331 0-1 512 I•-4 000042 51CJ 7l001RC03-2 A "I NCOM COYER-ICLER, SNAP-ON 8 ~- 331 0- 1513 I... 

000043 519 23013BOI5 " MIN[O'1 COYER-CAPSTA~,RH, OECORATIYE 83-3310-1516 I 
000044 '519 210138')32 A "'INCOM COYER~CAPSTAN,LH, DECORATIVE 83-3310-1511 I 
000045 519 56CC18C05 A "'INCO"! COYER-HEAD, TRI'" a~-3jlo-1582 I 
000046 519 56013FJOOI 8"'INC0'1 COVER-lA~P,DECCRATIVF 83-3310-15B3 I 
000047 51CJ 23013~01)2 ~ II'INCO,"" PLATE-TIPE CECK,TPANSPORT A1- 3'320-1 0 21 1 
000048 519 Z'J013A028 o /141 NCOM BRACKET-"'TG,SOLENOID,TP~ TRANS r:lJ-3320-II07 I 
'000049 ''H9 23013A011 E ,.. I NCO,.. BRACKEl-MTG,SOLENCIO,RH e3- 33?0-11 C R I 
00000;0 519 230nA041 A IiII NCO'" BRACKET-SOLFNOIC "TG,TAPE LIFT AJ-33?0-1167 I 
000051 519 23013A021-2 C "'INCO"! PLATE-"'A~I(ING,SWllCH, P~WFR R1-3"70-1424 I 
000052 0;19 23''Il3AC22-2 C ,..INCOM PLATf-".SKING,SWITCH, CONT~Ol ~ ~3321)-1425 I 
00000;3 519 nOl3A 173 B "!I NCO,"" BRACKFT-SUPPORT,PHOTC CELL AJ-3320-1114 I 
000054 519 2301H018-3 E MINCOM TRIM-SWllCH PANEL A3- 'H30-031 f, I 
0000'55 519 2~013AOI8-4 F. "INCa'" TRI M-SW ITCH PANEL, PH e ~B30-0311 I 
000056 519 Z301JA025 A MINCO'" SUPPORl-DASHPOl~orOR,HFAO CCVR R.1-3340-03B2 I 

-

-D '" ' 



MFf, PARTS LIST-0
o TITL~ A~SY-1" IN,4 TA~,7.~-1~,60 HZ CAUL CG NO. 81-'5qCJ~-4000 PL ~40COAC01 RF V B 

REF.[E~./FINO 	• ---FFF--- nRAWING NUMA~R ~FGR NAME DES C RIP TIC ~ P~ (ATAlC~ NUMREA QTY. 
8FG. E~r.. - MFG~ PA~T Ne. 

0000'i7 5 tc~ no 1~ACIt'5 A "'I NCOM SPACfR-FWR SUF "'TG,1.410 LG 'B-3l'50-0412 I 
0000'58 ~lq 2301 HO'i1J A .. INCO'1 SPACER-COYER PLATE,TRANSPORT 8J- J3~0-0414 2 
OOOO-;q -; tcJ '56CC7ACo;O A "INCO'" 8ELT-ORIYE 8 1-3 ~QO-004 7 1 
0000l>0 51q 160~q8015-1 A MINCO'" LENS-INC LIGHT, .REWINO. 8J-J'550-IQ8'1 1 
000061 '5lq 1"0~qR015-'1 A "'INCO'" LENS-INC LIGHT, .FORWARO. A1-1550-1981 1 
00006'1 '519 2JCI1ACOo; C "'I NCO'" LENS-LA"P,TAPE SE~SOR 63-3'5-;0-1406 2 
000061 "n9 7301 non A ""INCO'" LENS-LIGHTED SW,PR, POWER 8J-3-;0;0-1980 1 
000064 '51q 7301380J8 4 "'INCOM LENS-IN[ LIGHT, .STOP. 81- J '5 '50- 198 I I 
00006'5 "n CJ 1604Q8('15-J A "INCO,,", LENS-INC LIGHT, .PfCORn. 83-J"i50-IQ84 1 
000066 '51q 1"0498015-4 A "INCO,,", LENS-INC LIGHT, .PLAY. 81-3550-1Q85 1 
000067 514i oonOOA 141-1 E "'I,..CO'" LA~EL-lrENT,PATENT, "00 23 83- 3 '5 50-- 1 "i00 1 
OOOO"R ~19 00000A769 C MtNCOM LA8EL-ICFNTIFICATICN,MOOULF 8J-J'5-;0-1621 1 

t 	 000070 51q AMF500-F S160 FAFNIR 8RG-RALL,ANLR,FLN(n,.Jl7.~ SORE E!~1230-017e 6 
0.... 	 000071 5tcJ 30'- 1!'5-15-1 Of C HEC UGUL TR OASHPOT-'IR DA"PI~ING (YLINCfR A1-1270-04QO 1 

000072 ~lq 303-8'5-10;-1.20; fL EC REGUL TR OASHPOT-AIR OAMPINING CYLINDER R3-1210-04Q1 1 
~ 	 00007J '51C; A-4030145-10 . A"'PfX KNOB AS5Y-EOITING, AUOIO TAPE A~-1270-067Q '1 
~ 000074 'i1C) AJ~ rENFRAl Elf( PHOTOELECTPIC CELL-LT ACTIYATE A3-1~JO-l>02Q 1 
N 
I 00007~ ";tq 1"5-1873 rl AlCO LENS-CAP ASSY,1/2 IN SQ,A'18ER ~3-1'5~0-5243 1 
-...I 000076 '5IQ 1S-;-18 1? ~I AlCO LENs-eAF ASSY,1'2 IN SQ.G~EE~ ,n-I~5()-o;244 1 

000077 'i1q 1746CS BELOO~ CARLE A~SY-PW~,ELEC, 10 FT lG AJ-1'570-0J03 1 
000078 "Hq TRUARC "n C;TO ~ING-~ETAINING,EXT,.725 1.0. E! 3- 7 27 0- 0 II 8 1 
00007Q ~lq ""e; 1H3l-1 025 "'IL ~TO RING-RETAINING,TVPF E,1'4 IC 8J-7270-0413 J 
OOOMO ~lq 'i'i5'i-12 nUARC RING-RETNG, EXT, .17.0 10 e~-727(l-050J J 
00001' 1 51q GPf>7-125X500-1? GROOV-PI N PIN-GRVr,~OLS, .12~ ~IAX.500Lr, 83-7280-0207 3 

0000A2 '5lq 21-S-CH-C411 STO PR SO c;n PIN-SPRIN~, .OQ4 OlAX.4J7LG 83-7780-0223 2 
0000A1 '5lq GP4-12'5X0500-12 GAOOV-PIN PIN-GRNO,HOLS, .12'5 nIAx.~OCLG A ~-1280- 04 84 3 
0000'!4 o;lQ _71'5 H.H. SMITH CLAMP-(_~LE,~YLCN,.41q rIA ~1-7650-00'i8 1 
OOOOR'i ~19 23('107AC44-1 A f4 t NCO'1 ~HI"-IOLFR,TAPE DRIYE,.002 THK 81-3230-0J62 AR 
OOO0A6 51q nC01AC44-7 A "INC~M SHIM-ICLER,TAPE tRIYE,.OO'i T~K A'1_ 3730-0363 AR 
0000R7 'iIQ 2J007AC44-3 A "'INCOM SHIM-IDLER,TAPE DRIYE,.OIO TPK 141-3230-0364 AR 
OOOOAS 'ilq 2J('I07A044-4 A "'INC(,'" SHI"'-IDLfR,TAPE DRIYF,.020 TH~ e~-3230-036') AR 
OOOOAq '51Q 0;6((74 C12 A "'INCO'" SCREW-~EY lOLER,1/4-20 X I.A7'i A3-12bO-0196 1 
OOOOqO 51q 7301 JAr.64-1 r. "'INCOM SCREW-MTG, TAPF GUIDE A3-3262-0~H 4 

http:303-8'5-10;-1.20


r 

".Fe PA~TS LIST 

TITL~ ASSY-1/2 	 IN,4 T~K,7.~-15,60 HZ CATALOG NO. 81-5996-4000 III 64000 AOO 1 REV B 

~EF.DF.S./FINn • 	 ---EFF--- O~AWING NUM8ER MFGR NAME DESCRIPTION PH (ATAlOG NUMBfR ClY. 
8F.G~ END. - MFG~ PAPl NO. 

OOOOQI ~19 	 NYlOCK SC~EW-"'ACH,FH,loct 10-32 X 1)/8 83-9260-0029 I 
000097. 	 '519 F12NTEC-524 KAYNAR NUT-SELF lKG, HEX, 5116-2" 83-926()-0186 3 
000091 	 '519 MS'3520~-B1 "'Il S10 SC~EW-~ACH.PAN ~0,6-32 X 1.750 83-9260-4544 1 
00009" 	 1519 ~S35206-261 "Il STO SCR-MAC~,PAN ~0,IC-24 X 318 lG 83-9260-4588 2 
0000 0 0; 	 '519 IIIS35190-223 IIIIL 510 SC~EW-~'CH, f",4-1tO X 3/e "~-926o-61)04 2 
00009f, 11)1l MS35190-2"0 "Ill S10 SCREW-"ACH,FH.6-32 X 1/4 "3-97f10-60;21 2 
000097 1'521 MC)'51011-26 filll STO SETSCREW-CUP PT,6-~2 X I/~ f' 3--Cl7M- 0051 l 
000098 519 	 C;CREW-S~C, 8-32X1/4 83-9261-2057 4 
000099 	 '519 JIISI6C;98-29 MIL STO SCREW-CAP,SOC HO,lo-ll X 1/4 8 3-9261-2 103 2 
000100 '519 MSI6C;C;f!-11 MIL STO SCREW-S~C, 10-32Xl 	 81-9~61-2105 3 
000106 	 519 M5:'51'38-40 "'I l 510 WASHER-LOCK,SPlIT,~ElICAl,'4 8 3-9261- 4303 AR 
000107 "i19 " 51115338-41 IIIn STO WASHER-LOCK,SPlIT, 'h 	 e:!-<l261-4]00; ~R 

00010" 	 <;Iq MS3!'3 'H-42 ""l STO WASHER-LCCK,SPLIT,~ElICAl,IA e~-9261"';'4306 4l .... 000109 ~19 MS 3 53 ~ 8-4 '3 MIL STD WASHER-lOCK,SPlIT,HELICAl,'lO 83-9261-4301 AR 
000110 'i19 "S3~318~4 "Il STO WASHER-LCCK,SPlIT,~ElICAl"II4 83--9261-4309 I ~ , 000111 1)19 "Il c;rn SCREW-~ACH,OY'l HO,6-17 X 7/8 8 3-9261'-4340 2 

~ 000112 'll 9 AN960-416L A & N STO WASHE~-FlAT,LIr.HT SERIES,'1/4 8 1-971.2-0046 5 
N 
I 000111 1519 SCR-CAP,FH,1/4X20Xo;I8,NYLOC P3-9262-056Cl I 
-.I · 000114... 'H9 1126 FH PNBACH SPACFR-PO,'6 SCRE~ SIIF,.170;lG R1-Cl"o;O-OOClCl 2 

00011!i 'i19 60;91 BIPNIUCH INSULAlCR-WASH, NYlON,.016 lK 8 ~-9(:10-0277 AR 
000116 "i19 7. ~O 28AC 1)0 B "'TNCO'" CA8LE A~SY-PWP,4TRK,16 IN 81-4570-0346 I 
000117 ';t9 7.3000AOIO-4 MINCOM CABLE A~SV-'NTERC(NN,HOS,4 TPK 83-4510-038'> I 
000118 519 6402@AC40 A "INCOM . CADLE 'SSY-STPCN HMR,4 TRACK 83--"0;70-0803 1 
000119 r;19 "4028A020-1 A "'1 NCOM CASLE A~SY-"ETER CISPLAY,4 TPK 81-4570-0805 I 
000120 1)19 B059A060 J "INCO"! P.C. Be ASSY-LNE AMP,SIr. ELECT fl3-4Cl10-IOClI 4 
000121 1519 2301598 0'30 A "INCO"! PC An ASSY-CONVERSION,NAB,RE( 81- 4Cl-]0- 2961 4 
000122 r;19 23059eo40 G "'INCO"! P.C. 80 ASSV-RECORD,NAB 83-4930-1214 4 
000121 1)19 23059All0 A MINCOM p.C. AD ASSV-EXTENOER 81-4Cl30-1746 I 
000124 1)19 21C '598Cqo-l H "'I NCO'" PC ~o A~SY-P~EA"p,nvoue 7.5-to; " 1-4910-2180 4 
0001211) 1)19 730'598010 C MINCOM PC BO ASSV-BIAS EPASf R3-4930-7957 4 
000126 519 6" C!i qA Cl 0 C ,., Ncn ... HSG ASSY-SIC ELECT,REC/RfP R3--4930-7Cl~O 4 
000121 519 640~ UOOo-l A MT NCOM PWR SUP ASSY-ElECT,4 TRA(KS 83-0;920-1821 4 
000128 519 Z30008020-4 E "'INCOM HO SfT 'SSY-RfC/~fP/FRA5E,4 lK "3-5950-1230 I 

... 

cr.... 

http:WASHE~-FlAT,LIr.HT


~ F G PAP T S LIS T 
0
N TITLE A~~Y-1/2 IN,4 TRK,1.~-I"i,60 HZ CATALOG NO. 83-59Qt-4000 PL 6400011001 RFV B 

PFF.OES./FI~O~. ---EFF-- O~AWING NUMBER ~FGR NAME 
BEG. fNO. - ~Fr,P PART NO. 

DES C RIP T ION PH CATALOG NUMBEP QTY. 

000129 
0001",0 
000131 

"i19 
"i19 
'H9 

1120 
un 

SLIDE CO 
CALIF HOW 
ALLMETAL 

PULLEY-(ROOYE,NY, 1.00 OOXJ/e~o 
cnUNTER~'LANCE-WOC SASH,DUAL 
PIN-DOWEL .250 x 1.2'50 

8 ~-1220-(l331 
83--1240- 064 e 
81-1280-0225 

4 
2 
2 

~ 
0.... 

~ 
~ 
N 
I 
~ 

0001'2 
0001'33 
000134 
00011'5 

" 0001'6 
" 0001 H 

000138 
OOOIH 
000140 
000141 
000142 
000143 
000144 
00014'5 
000146 
000141 
000148 
00014Q 
000150 
000151 
000lS2 
000153 
0001 ~4 
0001'5'5 
0001'56 
0001'51 
0001"iP. 

'51') 
'H9 
"ilq 
'519 
";t9 
'519 
519 
"i19 
";t9 
'>11) 
"ilq 
"i19 

1'521 
519 
"i19 
"i\9 
SIC; 
"i p:! 
"iI9 
"ill) 
519 
"ilq 
~Iq 

519 
"i19 
"iI9 
"i19 

BC2BACI0 
2~COOA003 

?l1'l2RA019 
71C28AI'l02 
n028Aon 
?lOOOAOOI 
2'3(,00AC04-1 
21000A004-2 
56078A«;14-1 
"i6028A914-2 
23028A033-3 
2~(,2eAo:n-4 

23028AOOI 
23000A002 
0f'('(')(1\15Q 
230713/100'> 
7lC2~AC4l 
5602RA001-1 
"i6078A001-2 
0; 6(l 281\ C; 13 
19(51)AOl4 
2102 PAC44 
210RA023-2 
2302fUOI5-2 
"i60281\C38 
2302BAC40-2 
OOOOOA~27-10 

A "INCO~ 
A MINCO'" 

"TNCCIoII 
A Jill NCO,", 

MINCO'" 
C MINCO"1 
II I0Il1 NCOM 
A "'INcn", 
A ""NCf'M 
A "INcn"1 
A "'INCO'" 
1\ "INCOM 
A MINCO'" 
C "'TNCO", 

MINCOM 
C "'INCOIol! 
A "INCO,", 
A MINCO'" 
A "'INCOIol! 
A "INCOI'1 
C ~INcn~ 
A "INCO'" 
A "'NCO,,", 
A "INCOM 
A "'I NCO" 
A MINCO'"' 
S !4INCO,", 

HINGE-PIYOT, CABINFT, CONSOLF 
BAR-HINCE ,.TG, TRANSPORT 
HOUSING DISPLI\~,MfTER,MOD 23 
~RKT-MT(, CABINET 
BRKT-SUP, CA81~FT 
RRKT-MT(, TRANSPORT 
PLATE-"TG,SIOE, LH, TRA~SPCPT 
PLATE-MTG,SIOE, RH, TRANSPORT 
~RACKET-LIFTER,TPANspnpT,LH 

BRI\CKET-LIFTER, TRANSPOPT,PH 
8RACKET-MTG, SIG ELECTRONICS 
ARACKET-~TG, SI~ ELECTRCNICS 
TRI*-BAR, CA81NET 
TRIM-AN(ULAR, TRANSPORT 
PLATE ~1I~f UNIYERSAL 
SUPPORT-TRANSPORT, CABINFT 
SUPPORT-(HANNEL, TRANSPORT 
SUPPORT-UPPFR, LEFT 
SUPPORT-UPPER, RIGHT 
SUDPORT-CA~Lf,TRII~SPC~T LIFTER 
SPACER-FANEL,SIG~AL ELErT 
~PACER-fLATE, TRANSPORT SUP 
~TOP-AAP,OOOR,CAeINET CON~OLF 
PANEL-FILLER, CONSOLE 
PANEL-FILLER, ~nuSING 
PANFL-H(USING, ~ETFR DISPLAY 
LA~EL-I.D.,M-23,PRnFFFSION PEC 

e~l7?O-CS60 

83-,,71)0-0164 
8 ~- 'i310-CQQl 
8 3--l320- 141 '5 
83-3370-1420 
8r3~20-1471 

83- 3320-1422 
83-3370-1423 
R""'~121)-7342 

R1-1320-2343 
"1- 3320-2313 
R 3-3 320- 2314 
83-3330-0114 
e ~ ~ 330- 031 0; 
~3-3330-0116 
83-1340-0'> 1)0 
8~~Ho-O"iO(' 

83-1340-0691 
e3-"H40-06Q4 
p ~- 3 340- 011" 
1J3-3~50-0314 

e~- ::1350-0414 
83-B50-0727 
~ ~-:P('0-1478 

83-3360-1423 
Q3-1160-1664 
~ 3- 35"i()-1482 

2 
1 
1 
7. 
I 
4 
1 
1 
1 
1 
1 
1 
I 
I 
1 
1 
1 
I 
1 
1 
2 
2 
1 
1 
1 
1 
1 

0001'59 
000160 
000161 

511) 
519 
"i19 

23CO:QBC":2 
n02A0035 
A6132-"i-3 

II !4INCOM 
A "'TNCOM 

ESNA 

~ETFR-"ICRCVOlT,ILLU" CIAL 
CAAINET-FNClOSURE,CSL,RlI\NK 
NUT-NON LKG,PL,10-32 

83-1~50-3152 
A3-3110-1681 
fl3--Q260-00o;Q 

4 
I 

16 

L_ 



~ F f, PAR 1 S l I ~ T-a-
U> TTTLE ~~~Y-1/2 IN,4 T~K,7.~-15,60 HZ C~TAlOG ~O. 83-<jQ<;t-4000 PL f:torOOAOCI REV B ........ 


a.,.. RFF.DE~./FINO f 	 ---EFF--- OQAWTNG NUMBFR ~FGP NAME DESCRIPTION p~ CATALOG NUMAE~ CTY. "

PFG. ENr. - ~fCR PART NO. 

000162 <j19 ~S":lo;216-21 pill STO SCREW-plACH,PAN ~O,6-12 ~ I/?LG 83-9261)-0156 4 
000161 ~19 N A e; I '3 5 2- 0 4- 8 NA S STO ~CREW-CtP,ScC ~n,4-40 X 1/7 83-92~1-2003 7. 
OOOlM "i19 nOO1A018-1 A plTNCO"'l SHIM-CAPSTAN I-IflUSING,.002 THt< 83-3230-0419 AR 
00016'5 519 2lCOnC18-2 A ",INCOM ~HI"'-CAfSTAN HCUSING,.003 T~t< ~ 3-3230-0480 AR 
000166 'H9 M~3';lqO-214 "'IlL STO SCREW-"'ACH,FH,~-32 X .2'50 83-92bO-f,c;I'; 2 
0001(,1 519 "'<;":\';190-216 "Il STO ~CREW-MACH,FH,~-32 X 3/8 p. ~n60-6511 2 
0001611 'H9 Me; ~ '5 201-2t8 ~Il STO SCREW-~ACH,PAN ~0,10-~2X 1 1/4 83-9260- 4';19 4 
0001~9 SlQ AN505-!tRQ A E N STO SCREW-MACH,FH,8-32 X 9/16 83-9260-6533 8 
000171 519 M~l'H 91-219 "'Il STO SCREW-",ACH,FlAT ~C,10-32 Xl.7'; 8~Q260-~S61 12 
000117 519 NAe;620-416 NA S STO WASHER-FlAT,S'" P~TT,'1/4 e3-Q261-4043 " 000111 519 23078A049 A "'TNCDIoI SPACER-TPANSFORMFR, CON~OlE 83-3350-0111 2 
000114 ')1 C; ~CREW-W(CC, RD ~D,'10 X 1.00LG 1:\3-9262-0559 8 

~ 000175 ';tq 	 SCREW-kCGO, RO HO,'6 X 1/~ ~3-9262-0S';5 4 
a.,.. 000116 '519 SCR~W-W(CD, RND HC fAX 118 A~9262-05S6 1 
'1j 000177 519 SCREW-WCCD, RND HC '10 X 11A 83-9762-05S8 ~ 

> 000118 <j20 M~354Q<j-121 MIL STO SCREW-WCOO,RND HO,SlT,'14XI.25 83-9260-0221 4 
!:d 000180 SI9 23013A040-1 0 ",1 NCO'" ARM ASSY-TAPE lIFTER,TRANSPORT 83-4710-020l: 1 
I'J 000181 51Q GP1-125X 10CO-12 GROOV-PIN PINrGRVC,HOLS,.125 X 1.000 Lr, 83-1280-0212 1I 
...J 000182 	 '519 21fK-I032 STO PRSO STl NUT-S~l f-lOCK lNG, 10- 32 )( ..., e p. ~-926o-2408 1 

LAST OF 1 PAGES 
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MFG P~~lS lt~T 

TITll= "<;<;'\'-1/2 IN,4 T~I<,15-1C,6C ~Z CATALCr. ""0. 8~-r;qqf-4001 PL l:~COOHC7 REV B 

PF~.rFC;./FtNn N ---EF~-- OQ"WINr, NU~RFR ~Fr,R NAME o F ~ CRt P T ION p~ (ATALCG NUMBEP CTY. 
PFr.. FNf. - ~FGR PAPT ~C. 

SAME AS MOOOAOO1 EXCEPT AS NOTED BELOW 

000011 1 0;11 64rH}1I1Cf,0-~ A "'INCO"4 MOT AC;C;Y-CPSN,I~-30 IPS,60 ~z 8~"r;6O-0300 1 

~ 
0' 
J>. 

'l:l 
).
~ 

N, 
-J 

-J 
U'I 



M F G PAR T S l I ~ T 
--.J 
C1' TTll= ~S~Y-t/Z IN.4 TR~.1.~-t~.SO HZ C~TALCG NQ. R3-~qqt-4002 Pl 64CCOA('C~ RE ~ B 

Rff.nf~./fINn • ---FFF--
P.fG. ENe. 

D~AWINr. NU~BER 
- ~fr,R PAPT NO. 

~fGR NA~F DES C RIP TID ~ P~ (ATALnG NUMBER OTY. 

SAME AS 84CJIJCWIOl EXCEPT AS NOTED BELOW 

on0011 
ooorn t 

IS't 
t~lt 

~400HC60-2 

710011\023 
4 "'INCO~ 
A MINCO"4 

MOT A~S~-CPSN,7 1/~-I~IPS.50~Z 

CAP-C~P~TAN STR~BE, 50 HZ 
fI ~-4560-(J101 

81-3250-ot83 
I 
I 

~ 
C1' 
~ 

~ 
!:11 
N 

I 


--.J 

,:, 

f . 

! L 



~ F r. p & R T <; LIS T 

TT "TI.F A<;<;v-l/? IN.'. TRIC,l'l-lO,'l(,) I-lZ CATALOG NO. FH- 'lqcH- 4003 Pl ~4CCOAC04 REV 8 

RrF.OF~./FI~n N ---EFF--- OQ&WINr, NU~qFR potIFGR NAMF n E <; C RIP T ION PH CATALOG NUM8ER QTY. 
PFG. FNO. - ... FGR PART NO. 

SAME AS 84000AOOl EXCEPT AS NOTED BELOW 

O(')orll' \0;1' 64001AO('O-4 " "'INCO'" MOT A<)S'f-CPSN.15-30 IPS,50 HZ 83-4560-0302 1 
000011 1'5" 2l0CHRr:73 A MINCO... CAP-CAP~lAN STRORE. ~O HZ 83-3250-01A1 1 
000124 478 230'5QRIlQO-2 H ""INCO~ PC SO ASSY-PREjlMP.OVfRnllBl~/30 fl 3- Itcno- 2511 It 

~ 
0
,j>. 

"d 
> 
~ 

N 

I 

-J 

-J 
-J 



M f r. PAR T ~ LIS T 
..... 
00 TTTLE A~~Y-1/4 TN,~ TPk,7.5-1~,60 HZ CATALOG NO. 83-5QQl-40C4 PL f:4CCOAC05 REV B 

REF.~ES./FINn • ---FFF--- DRA~TNr, NUMBER ~FGP NA~E o f S C PIP T ION PH CATALOG NUMBER QTY. 
eFG. ENr.. - ~FGP PAPT NO. 

SAME AS 84OOIlI\OO1 EXCEPT AS NOTED BELOW 

000"'16 450 6401 'JAC "0 A ~I Ncn~ CHASSIS ASSY-TPANSPT ELECT,l/4 83-IjQ20-1856 1 

000071 4<;0 230 llRC 1'\-1 A "TNCO... TAPE GUICE-INCO~ING,l/4 IN I! J- 3240- 0626 2 

00007P. 450 210BRrt4-1 A "'TNCOM TAPF GllnE-(UTr:(I~G,1/4 IN B3-3240-06l2 2 

000117 450 2l00CAOIO-~ ~INCOM CABLE A~~Y-I~TERC(NN,HDS,2 TPK 8~-4570-C383 1 

000171 450 640~ 1U~CO-2 A M I Ncm" PWP SUP ASSY-ELECT,2 TRACKS 8l-5Q20-18ZZ 2 

000178 4<;0 llf"OCBC20-2 E M I NCOM HO SET ~SSY-REC/REP/FqASE,2 TK B~5Q51)-1228 1 

000142 450 6402"A01O-l A ~1t\CO'" RRACKET-"'TG,SIG ELECT CONSOLE A3- 3l20- 23 75 1 

00014'3 40;0 64028A(10-7. A "'INCO'" 8RACKET-~TG,SIG ELECT COh~OLf Al- 3320-2376 1 

0001P3 45C'l 21(2f!AC45-3 A ~TNCO~ PLATE-((VER,OISPLAY PANEL 83-~~20-23C;Q 2 
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tv 
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,.FG P~RTS lIST 

TITLF. AC;SV-1/4 IN,:J TRIC,1'5-3C,~0 HZ CATAlCG NO. 83-'59q~-4001j Pl i;4000AOOf> IH II C 

REF.DES./FI~O • ---EFF--
REG. F~r.. 

D~AWING NUMRER 
- MFGP PAPT NC. 

MFGP NAME n ESC RIP T I a N P~ CATALOG NU"'BFR CTV. 

3:: 
C1' 
".. 

SAME AS 64(JO(WJ01 EXCEPT AS NOTED BELOW 

000011 1531 640C16060-3 
000016 1'571 64013AC80 
000071 4R~ 210138CI~1 
000078 486 230138014-1 
000111 4R1 23000ACIO-2 
000124 4~6 7305Q80QO-2 
000127 48~ 640~ficCO-2 
00012P 4q4 230008020-2 
000 tit 2 481 --6402I!AOo-l 
000143 481 64028~030-2 
000181 4q I .' :J1028A045-1 

A '" I NCO,,", 
~ ""Ncn.., 
A IIIINCO"'l 
A '" I NCOl1 

""NCO ... 
H ,.INCO,", 
A '" r NCOM 
E 1111 NCO'"' 
A MI NCO.., 
A M INcnM 
A "'INCO"'! 

MOT ASS~-CPSN.l'5-30 IPS.60 ~Z 

CHASSI~ ASS~-TRANSPT ElECT,l/4 
TAPE GUtDE-INCCMING.1/4 IN 
TAPE GutrE-PUTrOING,1/4 IN 
CARlF A~SV-tNTERC(~N,HnS,2 TPK 
PC 80 ASSV-PRFAMP.OVERnUBI5/30 
PWR SUP ~SSY-EiECT.~ TRAC~S 
HO SET _S$Y-REC/PEP/ERASE.2 TK 
RRACKET-~TG.SrG FlECT C(~SClF 
RRACKET-IIITG,SIG ELECT CONC;OlE 
PlATE-C(IIER,OI~PLAY PANFl 

R "1-4560- O~OO 
~~-"q?0-IR5f> 

R ~-124"'-0626 
p ~-3240-0612 

R3-4C;10-03R1 
P 3-4Q"W-2511 
R3-o;q20-IR27 
83-5Q'50-1228 
R ~-B20-2315 
83-3320-2316 
R1-l320-23'5Q 

I 
I 
2 
2 
1 
2 
2 
I 
I 
I 
2 

~ 
~ 

rv
•..... 

..... 
...0 



~ F G P _ R 1 S L t ~ T 
00 
o TITLF A~~V-1/4 tN,2 TP~,1.~-15,~0 ~Z CATALOG NO. 'B-5QH-4006 Pl t:4CCrACC1 RE" A 

REF.DES./FINO • ---FFF--- O~~~ING NU~RfR ~FGR NA~E DESCRIPTION PH CATALOG NU~~ER CTY. 
P.EG. FNr.. - ~F(P P.Rl NO. 

SAIH AS 840DQt.001 EXCEPT AS NOT1:D BELOW 

000011 1511 64001A060-2 A MINCO'1 HOT ASS 'r-C P C:N ,1 1/?-I'HPS,';C~l R~-45flO-01OI 1 

000016 I";H 6401~ACqO 8 "INCOIo1 CH~SSIS _SSY-TR_N~oT ELECT,1/4 R~-5qlO-1 8';6 I 

000071 486 71013AOI3-1 A fIIIlNCO"'l TAPE GU ICE-INCOMING, 1/4 1'4 Rr- 3240- 06 2 6 2 

000078 486 7~C 118 Cllt- I A "INCO'" TAPE GUIOE-rUT(CI~G,1/4 IN Fl1-~240-0612 2 

000011 1511 211'018021 A "'t~COM C~P-CAP~TAN STROPE, 50 HZ Fl3-3 2';0 -0 un 1 

000117 481 73f.COAClO-2 ~I NCf1M CABLF _5SV-tNTfPCC'4N,HOS,? TQK R3-4r;10-03F!1 I 

000111 4F16 641')~IAf'00-2 A H' NCOM PWR SUP ASSV-ELFC1,' TR_CKS In-C;Q70-IS2l 2 

000128 4Q4 2:10008020-2 E MINCO... HD SET _S~V-REC/RfP/F~A~E,2 TK Bl-o;QC;0-ll2R 1 

000147 481 64078.010-1 A "'INCO'" RRACKET-MTG,SIC fLECT CONSOlF Fl3-:nZO-231'; 1 

00014~ 481 6402f1A030-2 A fIIIINCOf14 ARACKF'-~TG,SIC fLECT CG~~OlE R~-:n20-2H6 I 

000183 4Ql 23C2ea045-3 A "INCO"! PlATE-C(VfR,OISPL_V PANFl A3-~32o-2HC; 2 
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0... 
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.....• 

l ( [ 



~FG PAPT<) LIST 

TIn r: AC;C;'I'-1/4 IN,' TPI<,I'i-~C,'iO HZ CAT~L(G NO. 8~-'i1<J~-4007 PL 6,.OOOACOA RE~ B 

REF.nES./FINn * ---FFF--- DRAWING NU~BFR ~FG~ NAME o f ~ C RIP T I a ~ P~ CATALOG NUMBER QTY. 
REG. E~n. - ~FGF PAPT ~(. 

SAME AS 64000AOO1 EXCEPT AS NOTED BELOW 

00nOl1 l'i~1 64rC7AC60-4 A "'TNCP~ ~OT A<)SV-CPSN,15-30 10 5,')0 ~l 8 r"C;6o-0~02 1 

000016 1521 6401~AO!J0 R MTNcn... CHASST~ A~S'I'-lRANSPT ELECT,1/4 8l-t;<J20-1856 1 

oooon 486 210 nRC ll-l A MINCO~ TAPE GlTOE-TNCOMII\G,1/4 IN Q3-321t0-0626 2 

000028 '.86 2101~A014-1 A "'I\cn'1 TAPE GUICF-OU1GOING,1/4 IN e~-3240-0632 2 

000117 487 7V'lOr'lAOIO-? MINCOM CABLE ASsv-INTERCCNN,HOS,2 lRK 83-4570-0383 1 

000124 486 ;n O,)ClR C<J0-2 H ""NCOM PC AD ASSY-PPEtMP,OVfRoueI5/~O B3-- ~<JJo- 2511 2 

000127 48t- 64011ACOO-2 A fII'NCOM PW~ SUP ASSY-ELfCT,2 TRACKS 83-C;<J?0-1822 2 

00012A 4<J4 ?30C'flRr.70-7 F MINcn,.. HO SET ASSV-RFC/REP/ERASE,2 lK 83-,)<JC;0-1228 1 

000147 '.87 64()2AAO]0-1 A M'NcnM R~ACKET-MTG,SIr. ELECT CCI\SOLE 83-3320-2375 1 

000143 4A7 64028Ar'l30-2 ~ MINcnM BRACKfT-M1G,SIG ELECT CONSOLE 83- 3320-2176 1 

0OO1Q3 4ql ? J C 7 q A 0 4 0:;- 3 ~ MTNCOM PLA1E-CCVER,OISPLAY PANEL 83-3320-235<J 2 
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MFf, PAQTS ll~T 
CD 
N TT TI r pcq 1\""'f-U~r.Tr TRA~C;prQT CATAl"r. "J". ~1-4q~0-~(1f>" PL "40 11\ r.(:0 RF V A 

RFF.CF"./FINn * ---FFF--- n~A~IN~ NVMBFR ~FGR NI\~~ n ~ S C RIP TIn N P~ CATIILnr. NUM~~R QTY. 
PE~. F~n. - ~F~R PART NO. 

(l 45'" TC?~Ol "AllflRY CAP-FXC,ELECT, lon~F o;OV ~3-1,)10-7045 1 
C1 4'i0 P."2'i0-"'" r. (I- NE II nlll'l CAP-FXD,FlECT, 150UF 'iOV A 3-1510-Z(1'n 1 
C4,C'l.rr, 4'i0 TYDF PI711NIt AEP'lV{)X CAD-FXO,PAPFR .41UF 4(}OV ZOT 8 ~- 1 510- 4077 3 
(7 4'in rc;n"i-~r-6P(' Cf'MP INC r.AD_FXO,TA, (,BUF ?OV 20T 1\1-1,)10-('ZII 1 
Ce,C f'J 4C;n TVPF P12l ZNIt Ar pnvrllC Cr\P-fXO,PAPFR, .OlllF zrov Z'5T 'l 3- 1 ~ 10- 4046 2 
CIO 40;(' OAq'J(:-'iCff ~ I NCC'''' ~PfC C AD-FXr. ,,, I CA ,ql 00 tJUF 'iOOV r;t A~-l'Ho-r;OA6 1 
r:ll 40;0 '11- M AP(a CAP-VAQ,~ICA,1000-715'lPf 5COV 1:l1-1510-5001 1 
CI1 4'i(1 nn41r:;xC;c1t;'l7 SPPAr.UF CAP-Fxn,TA, 4.1lJF 15V lOY A1- 1 'n 0-- E:Oq r; I 
CRI.CIP,(IH.,(PI>, 4~O '~4004 ~CT£lP 'llA RECT -4SI,Dlf J(T,400PIV 1 A"P fl3-10;30-01'l1 J1 
CPl',r:pp,r o q, 
(Rln.CRI1.rRI4. 

~ 
C'

CR!"i,C P lf,.CP11, 
~ CR If!,CRlq.rR~r., 

CPZ1,CP24,(R7'i.~ CR71>.CP27,CR~B, 
~ 

CP7q,CP, ~n,rR31,
N 

ClnZ,f o ,,"!, r'nfl, 
-..a• CP 19,CR4r..r: n41 

(P4f:"CP41.CR4A. 4'ir MQICll~ "(TOROLA RECT-~l, 100 PRY, 1.0 AMP R3-1510-0364 4 

CP4~ 

CP 50,CP 'il '.5 (1 I N4? 'i 0 A nIl10E-S l,lfNF", 21 V, 1 W, 5' e~-1530-043C; 2 
CRo;Z,(Po;" 45f' 1"'10r;~ MCTOROlA OIOOE-SI,ZF~FR, 1'lV 11"A A1-1 'i10-030 1 2 

fl 4 1P 11 70()4. L ITTFLFUS[ FUSF-QUICK ACT,ZC;OV 4 A~P ~J-1,),)0-fl016 1 

Kl,KZ,K3,K4,1('i, 40;0 KI-i D 11012-74 PCT r. ~PU~FD PElAY-4~CT, Z4 vcr 650 n~M !I 1- I r; 50- '3 (, 7 e A 
K6, K7, Kq 

01 ,cp ,C::l 40;0 Z"I30':1 P.C.I\. TSTP.-SI,NPN, PWP, ,.0 'IC~ !I ~-1 ')30-71 SO 1 

PI 45() OA1AI-1Pl ~'Ncn~ ~PEC RES-FXC,Fll",21 r~~,1'7W,~, S 83-1520-7131 1 
P5 40;0 OA1RI-1221 ~1~CO~ "PFC RES-FXD,Fll",lCO (H~,1/7~,Z~ c; "3-1520-7221 1 

l } ' 

!. L 
, 
L I

• 

http:SPPAr.UF
http:C4,C'l.rr
http:1\""'f-U~r.Tr


"'FG PARTS LIST 


TITLE PC8 l~SY-lOGIC TRANSPORT CATALCG NO. 83-49JO-J065 PL 64011A06O REV A 

Rff.OfS.ffINO '---EFF--- O~AWING NU~8fR HFGR NAME DES ( PIP TID N PH (AlALer. NU~REP CTY. 
8fG. END. - ~FGP PAPT NC. 

Pi<, 450 1720 OHMITE RES-FXD, WW,lOO CHI" I o!of <;'f; A3-10:;20-82<;l I 
p7 450 O1l81-1B5 M I NCO". S PfC RES-FXD,FILM,~q OHM,lf2W,2' S 83-1520-733"i I 
R8 450 11~0 OHHtTE RES-FXO, WW,500 OHM lOW 5' A3-1520-8001 1 
P9 450 LITTlE DEVIL CI-' .. tTE RES-FXC,COMP,ICO OHM 2W r;~ 83-Q520-5"i20 1 
RIO,R II 1t50 LI TTL E OE YIt OH/!CITE RF'~-FXt,(OMP,210 OHM lW 5f R3-9520-4091 ? 
RIZ, R13 450 L nTlF DFV IL nHMITE RE5-FlCD,COMP,?1 CHM IW 5t 83-9520-4000 2 
RlIt 1t'50 l1TTlE DEVIL OHMtTf R ES- FX 0, (OMP, 1.21< OHM IW 5t !l3-Cl520-4153 I 
'U5 450 OA18I-11"i~ MINCOM SPEC RES-FXO,FIL",560 CHM,lf2W,2' S 83-1 "i20-1350:; I 
RI6 It 0;0 LITTl E DEY IL O~HJTE RES-FXD,(OMP,I"iO OHM 1 !of 5~ 83-9<;"0-4134 I 
'Hl,R 18 450 0A181-1331 "INCOM SPEC RES-FX[,FILM,41 n~M,lf2W", ~ R~-1'520-1l31 <' 
R19,R20 450 04181-11lt1 MI NCO'"' SPEC RfS-FXD,FILM,It.ll< CHfi',lf2W,7t "l3-1r;70-1l41 2 
R21,R22 1t0;0 04181-7375 'HNCOM S PEe RES-FXO,FILM,3~1< QHM,lf2~,2T S e3- 1570- rn 5 2 

~ 

•0- P23 450 OA1E!I-132o: 1"1 NCOM SHC PES-FXO,FILM,IO CI-'M,lf2W,'1 S A3-1')20-137<; I 

~ . n It '50 00000A721 8 MINCOM XFMR-TORRnlnAL,APNOLO ceRE A3-3"i40-1153 I 

~ 
N 

00000 I 4'5C qKH2 PCTTR & I!RU" SOCKET-PELAY,14 PIN fl3-1~70-018" P 
I 000002 450 2'01~8C61 A MINCOH PC346Q-lOGIC TRANSPORT q 3-3640- J 962 1 
-.J cooon 4'5" NUT-HEX,SM PATT,f-32 X .250 WO e~-q260-2202 2- 000004 484 640BA061 A "INCOH LAREL-Ir, LOGIC TPANSPORT 83-3550-1977 1 

000000; 4')0 SCREW-MACH,PAN Hn,~-32 x 2 If4 Fl3-9l6n-45Q4 2 
.000006 4')0 WASHER-FLAT,SM PAfT,'6 R3-Cl161-4013 7 
000001 40;0 HS3~::a3f-41 MI L STD WA.SHER-LOCK,SPLIT, '6 "l3-9261-4~0"i 5 
000010 450 ?515 H. H.SM ITH INSULATCR-WASH, NYLnN,'6 83-96:'10-0268 6 
000011 4-50 nXE-n-122 THERMAX WIRE-TY~E (,77(A WHT TEFLN JKf R3-1910-0416 j\Q 

000012 450 KHP POTTE RfBR UHF SPG-HOlC OOWN,RELAY A 3-1280-00:;11 8 
00001~ 40;0 "515206-221 MIL STO S(REW-"'ACH,PlN Hn,6-l2 x 5fl~ ~"-9260-4530 1 
000014 450 MSllIA~-6 /!CIL STO WASHER-FLAT,GE~fPAL PURPOSE,~6 A ~-Q<'61-4004 ~ 

0000t5 4,)0 8070-E LERCO SPACFR-5lV, Hfx, lA.P, ."iOC LG A3-91<;O-0063 3 
000016 450 4ltOr; eUSSMANN "'FG FUSE~OLOER-BLOCI<,Ar, ~ FUSE 1:3-1670- 0001 I 
000017 40;0 HS~~t'0~-215 MIL HO SCRFW-MA(H,PIN ~O,4-40 X 1fR "l1-9 260- 4515 I 
000018 4'50 WASHFR-FLAT,.~lq Ory x .125 10 83-9761-4012 I 
OOOOlfJ 450 MS~!rH5-2q "I L STO WASHfR-LOCK,FLAT,EXT f,'4 IJ ~- 9 761- " 101 I 

-GIl 

'" 

http:RfS-FXD,FILM,It.ll


.- ~ F G PAP T ~ LIS T 
Q) .... 

T'TLF PC8 ASSY-LO~Ir. T~AN~PORT CATALOG NO. 1J3-4':nC- 3065 PL "'4013A060 RFV A 

REF.OFS./FINO 

000070 
onoO?' 
000f')22 
oooo;n 
000llZ4 
0000?.r; 
0000Z6 

~ 
0".... 

~ 
l:I:I 

'", .." 

f ---FFF--
~EG. END. 

450 

It')n 
1t50 
4,)0 
40;f') 
4')C 
4';0 

ORA~'Nr, NUMRER 
- ~FGR PART NO. 

30Z'5-oC5 
It)160-nAP 
78';~ 

2 '''14 
"'S~!i20f-238 

~FGP NA~E 

'n' 
"1L TON ROSS 
WAL sca 
H.. SMITH 

LAST OF 

DES C RIP T o N 

WASHER-FLAIN,.12o;IO X.IA700 

NUT-HEX,SM PATT,4-40 X .1~8 WO 

TUBING-CLEAR vtNYl,.01t7 tD 

PAD-TRA~StSTCR,FOR TO-5 CASFS 

INSULATCR-WASHER,.140 10 

WASHER-~YLON,FlAT,Fa~ .4 SCPEW 

SCRFW-~ACHt~E,F'N HD,~-~ZX2.00 


4 PAGES 

P~ CAT~LOG NU~~E~ QTY. 

erq6 30- 0 11 '5 1 

R3-q 260-Z 201 4 

e~-7qlO-017Z AR 

81-'HqO- 0 145 1 

A3-Q630-0016 4 

B-Q610- 0" 35 1 

A3-QZ60-4607 2 
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L_, 'L. " 

I, 
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http:HD,~-~ZX2.00


M F G P A ~ T S LIS T 

TITLF CHAS~I~ ASSY-TRA~SPT ELFCT,J/4 CATALOG NO. 83-0;970-1S0;6 PL f4011AO'l0 RF V R 

RFF.DF~./FINO • 	 ---EFF--- n~AwIN~ NlMBFR ~Fr,R NAME o ESC RIP T I (1 N Pt- CATALOG NUMBER QTY. 
P.FG. FNr.. - ~FCP PAPT NO. 

oono ?~ 460 NATl WIRE WIRF-TYFE B,ZO(A WHT NYLC~ JKT A3-7<JI0-003'i AR 
000024 460 NATl WlqF WIRE-TYPE B,20(A BlK. NYLON JKT A1-7<JIO-003q IIR 
000075 4bC "4Tl-W-16eH UTl WI RE WIRE-TYFE R,27.(A WHT NYLON JKT 81-7<J 10- 004 'I AR 
000026 460 NATl WIRE WIRE-TYPE B,7?GA WHT NYLeN JKT 83-7QI0-000;7 AR 
000027 460 HXF-22-122 THERHAlf WIRE-TYPF C,77GA WHT TEFLN JKT e3-1C/IO-047fo AR 
00002R 46('1 .FXF-2C-120 lHERHAX WIRE-TYFF C,70(A WHT TEFLN JKT 83-7QI0-04Qf, AR 

J2,J4 'lOb 1-4R02 7 0;-0 AMP INC ~HELL-C(NN,RECT, .60;0 WOXl.C45 01 83-1"10-OQ3l 7 
J5,J6 0;0" 2VK.leO/I-7 VIKING ~O""N-p.(.,ELFC,PIE~CO, 36 CON 01 8 ~- 1 6 1 0- 0 7 A 7 7. 
J1 0; OR 1-4807"7'\-0 A~ P I""C ~HFLL-C(NN,RECT,.0;65 wnX.b5 01 1l1-1610-0Q2'l 1 
JR "01, 1-4R017.1-0 AfilP P~C ~HELL-C(~N,PECT, .6S0WOYI.2~O f11 e?'-1610-CQ14 I 
Jq S06 1-4H?14-0 afil P 1HC ~HELL-C(~N,PECT,.65 NO X.80e; 01 83-IHO-0<J24 I 

~ Jl I 0;0f, 1-480304-0 AMP INC SHELL-C(~N,RECT, 3 Pr.~ITION r"1 'l3-lfoIO-1l17 10
ot>-

Pll 	 c;n6 1-4803C5-C AfiI P t NC SHELL-((~N,PECT,3 DOS 01 fI"1- 16 10- 1142 1~ 
~ S1,S7,S 1,<;4,So; 0;08 10tP 	 HNOAR ~WITCH-F~SHAUTTCN,SPOT,LIGHTEn 01 83-I 5 'i0 - 5148 5tv, S6 o;Ob 	 LIKCN SWITCH-ALTERNATE ACT,ILLUM r.1 e~-1C;50-5231 I 
-.J 	 S7,SQ 0;06 TYPE SS16 ~UCI(DOLE SWITCH-SLIOE,OPTT 01 83-1550-5237 2 

S8 0;06 TYPF <;<;12 ~TACKPOLF SWITCH-~LIOF,4POT r"1 83-10;50-5230 I 
S10,S11 0; 0" C;1~-CICI-604 [tALCO C;WITCH-filCMENTARY,MAKE 01 81-1 c; 50- 5233 2 
S12 0;06 M S 24 ~41-1 "IL STO SWITCH-E~C;IC,SPOT,2SVOC 7 AfilF 01 83-1550-5067 1 

000002 0;('16 23011A017 A "INCOM CHASSIS-SWITCH MTG,TRANSPORT 01 83-3310-070R 1 
000004 50f: 73011A016 c: fiI I NCOM PLATE-S~ITCH MTG,TRANSPORT 01 8 ~ 3 320- 1 liS 1 
000011 0;06 42qq~-I AMP INC CONUCT-FLEC,~CC, I" SIZE 01 83-1610-0678 13 
000012 0;06 42qql-\ 4 AfilP INC SOCKET-CONTACT,CrNt~, SIZE 16 01 8~-1610-06R<; R 
000013 C;06 60fl8-4 AfilP INC CONTACT-ELEC,PI~, .OR4 OIA 01 83-1610-0QZe; 2 
000014 506 6OS10-4 AMP INC CONTACT-FLFC,SnC,IR-27GA SIZF 01 A3-1610-0Q7.7 44 
000018 506 3006 ".H. ~~tTH TEPM BC-2.20;0 ~ETWEEN ~TG HnLF 01 ~3-1f,40-058f1 7 
000070 0;06 RBP0;1 lH('~S & "ETS TFRM-LU(, INSUL,R Tr" .llwr: 01 8'1 - Q6'10-0Z0fo 2 
000030 506 RAS')3 Tl-O~S f. BET ~ TER~-LU~, INcll,R TG,.26~O rl P.3-C/630-C7.03 2 
000031 0;06 RAP71 lHO~ & AETT" LUG-TE~~INAL SCLr.EPLS,RING,.10 01 R3-q f, 30- 0 70 'i 4 

CD 
U1 

http:SCLr.EPLS,RING,.10
http:P.3-C/630-C7.03
http:HELL-C(~N,PECT,.65
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1(13 
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M F G PAR T ~ lIS T 

A~~Y-TRA~S~T FlFCT,1/4 CATALOG Nn. 83-o;QZo-If!o;6 Pl 6401 Hoeo PfV A 

---FFF--- nRA~IN~ NUMRER ~FGR NA"E n ESC R 1 ~ Tin N PH C~TAlOr. NUM~ER QTY. 
~EG. ~Nr.. - MFGR PART Nn. 

0;06 TNltCC4 "nOROlA RECT -SI,CIF JCT,ItOOPIV 1 AMP OZ A~-10;30-010;1 

0;0(, I( HP 11012- 24 POT & ~PUMFn RElAY-ItPCT, 24 VOC 60;0 OHM 02 Al-Io;o;O-361R 

.,,,'" 11123 Of-lM 1Tf: RES-FXD, MM, 200 OHM lOW ~., 07 83-1520-800'" 
"iC,", LT TllF Of V IL CH"ITE ~FS-FX[,COMP,410 OH~ 2W ~'02 P.~-G0;20-o;o;ZA 1 
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M F r, PAR T ~ liS T 


TIllE rHA~~l~ A5SY-TP_~~PT fLE(T,1/4 CATALOG ~O. A3-C;CJ2r.-IAS6 Pl ~4r.lJAOBO REV B 


PFF.OFS./FINn * ---EFF--- DR~~INr. NUM~FP ~FGP NA~E o f ~ r. RIP T ION PH CATALOG NUM~ER QTY. 

~Fr,. ENr.. - MFGP PAPT NO. 

OO~O':l7 C;06 B013H6Q "'l~CO'" RRACKET-SUPPOPT.OElAY RELAY C) E 3- 3320-161.16 1 
0000':18 506 QKHI P(T.BRUM ~nCKET-PElAy,14C(NT 07 B3-1670-010A 1 
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TPI ~ rl-'b<;<;I" ~<;<;v-rQ~N<;pT FLFrT,l17 CAT~LOr, NO. ~3-5q2C-18~7 PL 64013 A08<; REV B 

~FF.rF"./Ft~n • ---E~~--- rRh~tNr: ~U~RfR "'FeR NA~E OE S C RIP T t ON PH CATALOG NUMBE~ eTY. 
e~l,. ENr. - MFrQ PART NC,. 

USE PART LJPT AND DRAWING 84013A08O FOR PARTS AND PART NUMBERS. 

ASSEMBLY 64013A086 DOES NOT CONTAIN eRn, K13, R75, R76, AND FIND NO's:r1 AND 38 
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"'Fr. O~RT5 ll~T 
-.D 
N 

TJTLf= CA~lf AS~V_uFTER CI~PlAy,4 TRK CATAl"r, Nfl. A3- 4 <; 7 C - CAe 'i PL 6402AA('!2r-l REV 

0EF.r.F~./FI~n • ---EFF--- ORAIoIW; NlJ"'I3FR "FGR N~MF. ['l ESC R I P T I 0 .... P~ CAT~LOG NU~8ER QTY. 
~FC;. H. r.. - --FGq PAPT -Nr). 

oooonl 7-('17 LEECR~FT lAMPHCLCEP-potINTR E~YONET.1 1/4 Pl- H20- 025 P. 8 
COOO07 1-4eC716-C AMP INC ~HfLL-C(~N,RFC1, .h6<; WO X.850 81-1610-092Q 4 
conon" 6061 A-4 II"''' I~C CCNTACT-ElFC,PIN, .084 OIA e ~ 16 10- 09 2 '5 16 
00oon4 NA Tl WIRF WIRE-PVC,TYPE P, 2ZG~ YELLOW ~n-7910-0040 AR 
onoon'i "ATL WIRE WIRF-TYPF R,72(A VIO NYLON J~T e~-7C:HO-OO41 AR 
0000'1'6 "Ul WIRE WIRE-PVC, TYPE e, 2lGA C;R~Y 81-7910-0042 AR 
000007 NATL WIRF WT~E-TYDE 8,7?GA ~LU NYLeN JKT 81-7910-0044 AR 
OOOOM WIRE-TYPE R,27 GA,VIOLET-WHI1F 'B-7c:aO-006A AR 

. '. , '•. "-:. ,!)ooooQ ' AL TOL I TF WIRE~TYFE 8,22(~ GR/WT NYL JKT 81-7910-0170 AR 
.~ -" .. '" ...• .-:-' ;:(''hOOOl 0 NATL WIRF WIRE-.Y~E B,22C;A~r,RN NYLN JKT 8':1-7910-0248 AR 

000011 WI PE WIRF-TYFE P,22(~ RFO NYlON JKT A1-79 io-o 249 AR"II TL 
AR0000 17 NATL WIRF WIRE-TYPF B,2? r.A ORNG NYL JKT 81-7910-02';0:;:: 

0- 000011 ~ATL WIRE WIRE-TYPE P,?lGA,BRN NY lI'II J K T !!3-7910-0251 AR 
,:.. AR000014 WIPF-TY"E B,7Z GA YEllOW NYlN 81-7910-02SCJ 
'U 000"'1<; WIRF TYPE R,22 GA GRAY NYLN Al-1CJI0-0261 AR 
» AR 
~ 000016 WIRE-TYPE B,22 GA REO NYlN JKT e3-7910-0264 

N 000017 WIRE-TYFE B,22 GA BlU NYLN JKT 81-7910-0288 AR 
I 00001 A WIRE-TYPE B,22G~ RRN NYLN JKl 81-74il0-C101 AR 

-...J 
OOOOlQ WIRF-TYFE R,22 GA nRN NYLN JKT !n-79 10- 010~ AR 
000070 RAIl71 THOM ~ BETTS lUG-TER~INAl S(lOERl~,RING,.10 A3-9630-020S 8 
000071 l",?';-OQO TURING-SCOTCHTITF,7/16 10 e ~ 74i 10- 0 2 81 AR~'" 

lAC::T OF 2 PAGF.5 

http:S(lOERl~,RING,.10


Mr:r, OAoTC; LIST 

TP,r (flRLF aC;c;v-hlFTICR 111,;oLIIY,' TRI< CATALOr. N1. ~~-451C-I1R06 f'll 640?8AC?r::-2 RE V B 

~FF.rF';./FfNn ~ 	 ---EFF--- nQaWIN~ NU~BFR ~F~P NA~F DES C RIP T 1 0 " PH (ATAlOG "U~BER QTY. 
PFr.. fNr. - ~Fr,R PAPT NO. 

oon001 7- () 1 LEECPH T LA~oHClCER-~l"TP PAYCNET,l 1/4 R1-t670-0Z'i~ 4 
()n0007 1-4QOnb-0 AMP INC C;HEll-CCNN,REC1, .665 WO X.S50 81-1610-09Z9 2 
00000"':1 6 N: t fI-4 /I" P f NC CONTACT-ELE(,PIN, .OR4 DIA R~161O-0qz5 8 
000n04 "ATL WIRF WIP.F-PVC,TYPE S, ZZG4 YEllOW R3-7910-0040 AR 
Ooono'l UTl WIRE WIRF-TYPf B,2Z(4 vIa NYLON JKT e~-7C:;10-0041 AR 
000n06 "All WIRE WIRE-PVC, TYPE B, lZGA GRAY Fll-7t;10-0042 AR 
000007 NATL WIRE Wl~F-TYPF B,ZZGA BlU NYleN JKT 9]-7910-0044 AR 
nooooR WIPE-TYPF R,Z2 GA,VIOlET-WHITE e':!-7~10-0068 AR 
oooono Al TOL lTE WIRE-TYFE B,7ZGA GR/WT NYL JKT Rl-7910-0170 AR 
000010 ""Ill WIRE WI~F-TYPF R,22GA,r.RN NYlN JKT I! 3-1910-0248 AR 
noon 11 ~.all WIRF WIQF-TYFE 8,72(A REO NYLON JKT 1!I1-7q 10-024Q AR 
noon17 NI\TL WfI~F WfRF-TYPF B,ZZ r.A ORNG ~Yl JKT 81-7910-0250 AR ~ 

0"	 nnonl~ ~ATL WIPE WIRE-TYPf B,2?GA,8RN NYlN JKT 8 3- 7910- 0251 AR 
~ 00('1014 WIRF-TYFE B,Z2 GA YEllOW NYlN 83-7910-0Z5Q AR 

00001e; WIRE TYPF ~,ll GA GRAY NYlN 83-7910-0261 AR~ noO.o 16 	 WIRE-TYPE 8,7, rA REO NYlN JI<T 81-7QlO-OZ64 AR~ 

N noon 11 ~IRE-TY~E R,72 (A AlU NYlN JKT 8]-7910-0288 AR 
I 
...J 	

00001 g WIRf-TYPF R,2ZGA BRN NYLN JKl 81-7CJI0-0301 AR 
nOOOlC'! WI~f-TY~E 8,72 GA ORN NYlN JKT 83-7CJJO-010l AR 
onon,o P~871 THO"1 (. R F Tl C; LUr.-TER~INAl SClDE~lC;,RfNG,.10 81-Q630-0205 4 
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~fr. PIIPTe; LIST 
-.0 
,r:.. T'TlF CA~lE 

RrF.nF~./~,~n • 

EJ4 
FP4 

J 1 OQ 

OIOQ 

Tl 

COO'lnl 
(Joonn? 

~ r.OCOr.~0' 
,r:.. 000004 
'U 000'100:;» 
N 
I 
" 
-J 

~e;~Y-STO~N ~FMR,4 r~ACK 

---E~F--- ~?AWINr, NU~RfR 

p~r,. FNr.. - ~FrR PART NO. 

1-4Ar,?15-0 
1-I,PC21B-C 

l-I.~(P1 '-I' 
1- 4 AC 716-0 

17f. 44 

6061 '!-4 
60<;10-4 
r. e; fq '" r. 
r. <;C 194C 
N"19HN2SJ 

r;"Tfllnr. N'l. Q'l-457C-CA('1 Pl M02RA040 RFV A 

~r(Q NA~F r E <; C R I ~ TIn N PH f.ATAlOr, NUMRFR QlY. 

~"p I ~C e; HHl-C(NN, PFCT, .650 WOX1.('I,5 /q-161O-0912 1 
,,~p INC <;HEll-C(~N,PFCT,12 p(<;ITlnNS A'-16If"1-0911 1 

~~P p .lr e;HFll-C(NN,RFCT,.565 WO~.65 II ~-I ~I 0-0921 4 

~~P I Nf. <;HE ll-C o.N, RECT, .665 wr X.AC;O e~-1610-092~ 4 

IInc XFM~-PO~FR,~TF~DCWN,IIO V Al-1541)-IHI 1 

CONTACT-flFC,PIN, .OA4 DIA e~I~IO-oq2"i 3~ 
"~P PIC CONTACT-ElFC,e;r.C,IA-2?GA ~IZE 1)1-1610-0927 16 
TH(~ & AETT<; FERRUlf-RF CABLE (NO • 13410 E'3-C;~90-CC2C 6 
TH(~AS~RFTTS FERRUlE-RF CABLE GROUNnlNG 83-Q6QO-OllA 6 
NATl WIRE WIRF-TYPF B,22(A REO/BlU 2 CCN Al-HIO-0362 AR 

/I" P I ~C 

lAq OF " PAGFS 



/iliFf; P~QTO:; ll5T 

TITI~ ~WQ ~UP A~~Y-FlFCT,4 TPACK~ CATALOG NO. ~1-'iqZo-IR21 D l ~ 4 C:'I I "c (' c- I R F \I ", 

RFF.nF.~./~'NO • ---EFF--- nq~WINr. NUMBFR ~FGR NAMF o ESC RIP TIn ~ D~ (~TAlnr, ~U~AFP OTY. 
~EG. E~e. - MFr,R PAPT NO. 

Cl HC"iOZOA ,.,AllOQY CAP-FXC,flECT,7000 UF,<;n WV[C R3-1<;IO-7070; I 
CZ,C4 46R CSllRflt161C ~Il <;TO (AP-FX[,TA 47 UF, 3<; V, 10~ q '3-1 0;10-6085 2 
(3 46e 00102 AFRCVr)X CAP-FXC,CFR, 1000PF 1000V GMV B1- 10; I 0- 1074 1 
CRI,CP2,r.P1,CR4, 46~ IN4004 MOTOROLA RECl -SI ,OIF J(T,400PIV 1 A"'P Ql-1'i30-0I'H 'i 
CR'i 
CQ6 468 IN1~4A lEX"'S INST nIODE-SI, ZENFP, 6.8V 400 "W A3-1<;30-00Q7 1 

Ft 46~ 'H7002 II TTEt FlJSF FUSE-ZA~P 250V 'AG QUICK Rl-7C;r;()-ROOR 

QI nnoc;<; R.C.A. TSTR-SI,~PN, PWR, 100 VCR 8 ~- 1 'n0- 2 1 57 1 
QZ, 01, C4 46~ ?f'.J'417 r,.F. TSTR-Slllr.C~,NPN,SMAll SIGNAL 83-1<;30-2236 3 

~ 
0

"" Rl 4M RWH INTNATNl I\ES RESIC;TOP-WW 1 OHM, IW. 10~ 83- 1 <:70- eZ61 1 
PZ 4M 4314 OH"I TE RES-FXC,~/W,I.5 CHI' 3 W C; , 1'11- 1<; 20- 7 77 1 1 ~ Pl 46R OA7PI-714e M I Nr:O"1 SPEC RF.S-FXD,Fll"',lCK (H~,1/2~.Z! S '33-1r;20-714R 1 

~ R4,R6 46f1 OA1AI-7141 "INCC~ SPFr. REC;-FXC,Fll~,4.1K ~H"1,1/2W,2' A:'I-1520-7147 Zrv PC; 1.68 OA7el-nC;C ""NCOM SPFC RES-FXD,Fll~,330 CHM,1IZW,2Y S 81-1 520-73'Hl I 
..J• Rl 468 OA71'l1-7372 "'INr.~M C;PEC RF.S-FXC,Fll~,7ZK fH"1,117W,2· ~ 113-10;20-73 17 1 

P8 468 O"'7eI-B68 "'I NCO,", SPEC RES-FXC,Fll,.,7.~K CH~,I/ZW,2~<; A1-I<;70-7368 I 
RI1 468 llTTlF CEVJl O~MITF RfS-FXO,C0lo4P,Z70 (H" IW C;'f; 'B-Q';ZO-40QI 1 
R12 46R Rn7Gn'HC; "'ll-R-IID/6 ~ESISTO~-CAR~ON, 330 OHM IW-~T, 13 3- <; 'j Z0- 4 14 0 1 
R13 468 II TTl F OE V IL OH,.I TE RESISTCP-CAP, 770 [H"-IW-C;~ R3-Q<;ZO-4' 37 1 

000001 C~C-2B A C;PRAC,UE ~ETAINER-CAP MTr.,RING TYPF fll-16"iO-()14fl 1 
000007 A~T(,-3-62 P.RUSH-BFRYlM PAn-TSHI" .or; we x 1.r;6~ lr, ,,~-, (,Qo-o IR? 1 
000003 7l05QA( 17 MINCOM CHAS-CC~P ~TG,SIG ElFCfR[NIC5 1'l1-3110-0RC;Z I 
C00004 Z3rl5qAOII C ,..1 NCO'" PlATF-~TG,METER MODULE 111-33Z0-11Z6 1 
0000('10:; ?~C5qAC( P. "'I NCOM ARKT-"'ETF~ ~TG,SI( FlFCTRONICS Ql-3370-1131 1 
000006 :nr.5<lA(CQ MINCO"1 SPACFR-~ETFP P"'NFl,C;IG flFr '31-33<;0-03R4 4 
000007 468 21C~C;P('i6 A ~It-crl" PC1730-f(WFR SUPPLY 8 ~.;. ~ " 4 0- 1~ 77 I 
000.008 18<;6 WAl scn INSUlAT(P-WAS~ER,.140 Ie 1'l1-9630-00':\l, 2 
OOOOOq 1414-6 .... SM IT H TFRM STPlp-r.NOING,'6 SCREW ~1r. R~-G630-0aA~ I 

-D 
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http:REC;-FXC,Fll~,4.1K


"Ff, P/IPTS LIST 
-D 
0- TITl'" PWQ ~UP ~("C;Y-F' fr. T , 4 TPArKe; rATAlOr, Nn. 'H-S97C-1871 J'll f>40" 1 4000-1 PFV A 

0fF.rFC./fl~n • 	 ---FFF--- CQA~I~r. ~UMPFP ~F(P NAME DESCRIPTION PH CATAlCG ~U"BEP ClY. 
PFr.. FNn. - ~Fr,P PAPT ~C. 

nonnl" 41<; l3n7~A(,4C;-7 1\ "INCfl'~ PlATE-CCVER,nl~PlAY PANfL fI ~-~ ~ZO-2J5P I 
000011 415 040l7.r02-1 E "INCO~ HANOlF.-FUlL,I.5tl LeNG P3-",Z1'l-OI44 1 
ooorl1 Z 4"'~ 7117- , Tf-IFPMAllOY PAO-lSTR, I~LINF, 1 LEAns 9l-9"90-0191 1 
onoo14 468 TURING-lfFLON,_lA .047 In,NAT e3- 1 c;) 0- 0 H l AR 
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TITLF PW~ SUP A5SY-FLECT,Z TRACKS CATALOG NO. 8J-5920-1822 PL 6403lAOOO-2 REV A 


REF.CE~./FtNn • ---EFF--- nRAWINf. NU~8ER ~FGR NAME o ESC R , P T ,ON P~ CATALOG NU~AER QTY. 

RFG. E~D. - ~Ff.~ PAPT ~C. 

SAME AS 64031AOOO-l EXCEPT FOR Fl, T1, 000007, AND 000014 

F1 468 ~l 701.0:; 1I TTELFU5E FUSE-3AG-l.5 AMP. 

T1 ZlCCQAC04 A "INcn~ ~FMR-POWER,TRAN5PORT ELFCT 
-----=-n-,..,.,-' N([1 "4468 ?305QACC;6 PC70+-P(WER SUPPLY, SIG ELECT000007 

~ 
0.... 

~ 
!.11 
N 
I 
~ 

e3-11350- 800Q 1 

1!~-31340-11"1 1 

8 J-J640-0c;cH 1 

0

-D 
~ 



•• 

-0 

"'Fe; PI\PTS LIST 

co TlTl.E DWD C;UP AC;~V-FlFC1,2 lPAr:KC; CATAlCr. Nn. Rl-Sq?C-IR72 Pl fl4C31MH'C-? RF\I A 

RFF.OF'i./FIf>.;[l I ---FFF--- CRAWTNr: NlIMAFR ",rGP N'AMF o F ~ C R , P T ION PH C~T~lrr. ~u"'PEP CTY. 
BFr,. f~n. - ~FGP PAPT ~C. 

. 000rl14 46R fF.ltF- 27-177 lHFR"'AX WIRF-TVPE C,?7GA ~~T TFFlN JKT R1-1ClIO-041fo .AR 

~ 
0
~ 

~ 
~ 

N 

I 

~ 

f"
ir 

~, 

-,



'r -\ 

"FG PA~T~ LIST 

TYTLF H~r, ~~5v-~Ir. FLfCT,qFC/PFP C~T~LCG NO. R3-4QlO-?QAn PL 6400;Q4010 RFV C 

RFF.CE~./FYNn • 	 ---EFF--- rn~WrN( NU~RER ~FGR NAMF I) ESC P Y P T YON PH CATALOG NU,.BER CTY. 
RFC. ~~n. - ~F~P PAPT Ne. 

r:t 01 C~Y3I:3F41"1< ~YL STn (AP-FXO,TA 41 UF, 35 V, 10~ 83-1510-608r; 1 
CR IOI,cqn: z , 467 IN40C4 "(,TOPOLA PECT -SI,CYF JCT,400PIV 1 AMP 8~153O-C151 3 
CRI04 

n$IO~ 	 IH1L-AI Fl-noon TS TR EL ECT LIGHT-INOIC4T8R,P25TC,REO eJ-1550-2582 1 

Jlnl n'lF SkI T(HCRAFT CONN-REep,ELEc,F~L ~TG, 3 SOC 83-1610-1105 1 
JIO? rl'll sw nCHCR 4FT CONNrRECP,ELEC,PNL ~Tr" 3 PIN 83-1610-1106 1 
JI03 ~-111 SWITCH(Rl!FT J4CK-TEl,2 CONCUCTOR,YNSUlATEO 8~1 HO-0885 1 
J104, Jl 'l",Jl 06, Me; "1107F 10 5L- ~P "'I L c:;m CCNNrRE(PT,BnX ",T(,3 PIN ceNT 81-1" 10-I'HO 5 
JI07,Jlr:Q 

~ 
0' JI0Q.J111 1-4£1(273-0 411 P Y!IIC ~HFLL-C(NN,RECT,.'i65 WDX.65 ~3-1610-0qz3 2 
ol> J 1 1'l 1-480~n-o AMP I!IIC SHFLL-C(~N,RECT, .6S0WOXI.2AO B-1610-0934 1 

~ 1(101,KU12 	 I(HP17011 HTTP r. BRU1<4 RElAY-4POT,6r;0 OH,.. 24VOC 3 AMP 8 ~ 1550- 3550 2~ 

tv 
I Olnl 	 '''l'l'l(HA GFNFRAL FLFC TSTR-SY,hPN, PWP, 25 vee R3-ISlO- 2130-J 	 I 

RIon l071f,3 CTS OF BE~!IIE RES-V~~, WW, 2K OHM SW S% 83-1520-1299 1 
P 101 C~7PI-B5" "'I NC01<4 SPEC RES-FX[,FIL"',620 OHM,1/2W,2t S 81-1520- 1156 1 
RIOl,RllA OA1RI-720? ,..YNCOt04 SPEC ~ES-FXO,FILM,I'iO [:HM,1/2W,2t S 83-1520-1202 2 
PI04,Rl('i 041AI-1365 "'r~co", SPEC RES-FXC,FIlM,S.6K CHM,1/2W,2IS 83-1S2O-136r; 2 
RI06 30lCB CT~ OF AERNF RE~-VAR,COMP,IOK (H"',2W,301 83-1520-1316 1 
PI08 04181-1150 MYNCOM SPEC RE~-FXO,FIL,..,330 [HM,1/2W,2% S 83-1520-1350 I 

-P 110 I. YTTLF DEVIL C""'ITE RES-FX[,COMP,33 ('~M,I W, 5t A3-9520- 4120 1 
RI14 L YT TL E I)E VIL C'HMI TF RES-FXO,CO~P,210 OHM IW 5% 83-9520-4091 1 
R1l5,R117 LYTTLE OEVIL r""'ITE RES-FX[,COMP,39C OH~ IW 5~ fl3-QC;20-4142 2 
P 116 C~7fll-n"c "'YN(n", <iPEC RFS-FXO,FILM,2.21< OHM,lflW,2t5 8 ~-1520-1360 1 
PI I q OA7RI-B'iG ~YNCO"1 SPEC 0E~-FXO,FIL~,1.7K (H~,1/7W,2tS 83-1520-135Q 1 
PI20 O~781-1lf>1 "'INCO'-1 SPEC RE~-FXO,FYL~,6.AK ~~M,1/2w,2tS R3-152o-1361 1 

SIOl 	 SF F nE ~c 01 ALC 0 SWY TCH-Fi!, Q?7-1141-151?-'i23 '33-1550- 52 21 I 

-CJ 
-CJ 

http:RE~-FXO,FYL~,6.AK
http:0E~-FXO,FIL~,1.7K
http:RFS-FXO,FILM,2.21
http:RES-FXC,FIlM,S.6K


~ F G PAR T ~ LIS T 
N 
o 
o T'll~ H~G A~~Y-Slr, FLECT,RFf.fRFP CAT_LOG Nn. ~J-4q~0-2qRO Pl l:ItO"lqAOlO REV C 

RFF.CF~.fFINn • ---FFF--- OqA~INr, NUMBER ~FGR NA~E n ESC R , P T I a ~ PI-' ClTALor; NUMBER QTY. 
~EG. FNr. - ~FCP PAPT NO. 

c;} C'? C:FE OE ~C 01 AlCO ~WITCH-Fe, Q77-1141-1'i7~-SZ3 Rl-1550-5226 1 
Slrll ,SI rl4 00000AQo;7-2 1\ ~INCO'" SWITCH-POT,PHEN,115VAC 230 MA 81-15S0-5ZZo; 2 
c;t 0 Ii S~t, J 5TACI(DCLF ~WITCH-SLIDE,~P 3 POSITION "3-1550- 5228 1 
q (If, !;~"O STACK"OLF SWITCH-~LIOF,npOT H-1550-"l22Q 1 

nOI 
TlO? 

71nO;QA02'i 
7lrSQA C?q 

R "'INCOt.ll 
A "'I NCC't.II 

)( P1R- AtJ[ 10 INPUT 
~F"'R-AU[IO QUTPUT,SIr, ELECT 

8 ~ 3~40-IIZZ 
R3-3540-II0Q 

1 
I 

TBI,TR2 It-fl I 76 CI ALCON TERM SD-O; POS,.32S wo XI.312LG 81-1640-062'5 Z 

00000 I 
000002 

2lCSQACOI-I 
7l0SqAnOI-2 

I) "INCa'" 
o MI NCO'" 

PLATE-HS( MTG,RH,~IG ELECT 
PL~TF-MIG,HSNG,RH,!;IGNAL FLECT 

8 ~- ~ '3 70- 112 e 
8 ~-3320-11 ZQ 

1 
I 

000(')(11 73"1o;qAr)06-1 E ~INcn ... PLATE-PANEL MTG,LH,SIG ELfCT 8~-1~20-1130 Z 
~ 
C7' 000000; 710o;QAC04 B "INCOM SUPPORT-ROO,GUIOF,P.C. eCARO 83- 3~40-03AQ 4 
". 000006 ?3no;qA074 E MINCOM BR~CI(ET-~"'FR JIITG,SIGNAL ELECT 81-3 ~20-1133 2 

" )
~ 

000007 
000008 

?lC5QAC7tl 
2105QAOO~-2 

8 "'INcnM 
A "'INCOM 

RRACKET-SLOTTEC,DOOR STOP 
PANEL-FPCNT,SIG~AL ELECTRONICS 

A3- 3 ~ 2 0- 1 I 21 
R1-3360-1663 

1 
I 

N 
I 
--.J 

001'0 II 
000012 
000011 

2305qA013-1 
21C'5QA013-2 
R 10t:-121! 

R 
!l 

po! I NCO~ 
"INCOM 
<:CANRF 

HINGf-BLTT,OOOR LEAF,LH 
HI~r.F-BUTT,r.OOR LEAF,RH 
~PACER-CUIOE,P.C. 80,.121) THI< 

83- 3210-0415 
8 ~-1 270-0416 
,:n-13"l0-038"l 

I 
1 
8 

flO 00 lit 00000A614-7 G ~INCO'" SPACER-P.C. BO,CHAN, .5(10 LG A~ 1350- 0236 16 
00(l011) COCrCAEl4-Q r. "'I NCO'" ~"ACER-F.C. BD,CHA~,.62~ LC R ~-~ 150-0238 16 
000016 01)000A614-21 r, "'INCOM SPACER-P.C. BO,CHAN,?.QItI Lr. 8~-~~'50-0386 4 
000017 
00001R 

(crOOl"'14-22 
7l05QA007 

r; 
11 

JIIINCO'" 
"'INCOM 

~PACER-F.C. ~C'(~'N,l.lqO LG 
P~~FL-CCNNfCTOR ~TG,~IC ELECT 

e~- P~0-O~81 
8 ~-3l60-0730 

A 
1 

onOOIQ 73r)o;QA007 '\ Mt NW'" PI\NFL-FRONT,COM"C'NFNT MTG 8~-3360-072q 1 
000020 CClt-007ft-OOO VIICING TN5FPT-FCLARll'~G,CONN,.100 LG 8 1- I 6 1 0- 0 160 q 
oooon ?l05QA078 8 MINcnloll C:PRfNG-conR CATCH,SIG ELECT 8~-~2RI)-0447 1 
000011 KL1C'l RAYTHFON lOCK-DfIL,KNOR,RO, 1.00 DI~ 83-121o-0~88 2 
001'0) 2 nQC-I-? RAYTHfON KNCR-CC~TROL,RC,U~SI(IRTFD A1-1270-0486 Z 
OOOO 'B r.~70-3-2 RAYTHEON KNO~-CO~TRnL,Ro,SKIRTEO 8 ~-1270-0~ 87 Z 
000014 1~7 r.E~ERAl flFe LAMP-IN(ANDESCFNT, .04 AMP q 1-1550- 2506 3 
000n1"l ~-~OI-~lA !;( ANRE GUIDF-p.c. BO,5.Z87 Lr. 83-1340-03Q3 20 
I'OO""q Q KH I PCT .BRUM ~~CKET-RELAy,l~cnNT ~1-16Z0-0108 2 

d 
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I 	 ~ F r, P A Q T $ LIS T 

;j T'TLF H$~ A$SY-~IG FLFCT,RECfRf~ CATALOG NO. 83-4930-2980 PL 6405<JAOI0 REV C 

I 
RfF.OFS.fflNO • ---EF~--- DRAWING ~UMBER ~F~P N_~E DES C RIP T ION PH CATALOG NUMRER QTY. 

BEG. FNO. - ~FGR P.~T NO. 

oooon 	 ?VKnSfl-2 VIKING CONN-P.C.,ElEC,PIEPcn, 22 CON 0-1610-0845 9I 000n44 60~10-4 AfIIP INC CONTACT-fLF.C,SCC,IR-22G~ SIZE R ~-1610- 0921 71
I 00000;9 C;E-45 P.RIIS$ UNITFD SHOE FYELET-~ET, .121 00 X.169LG 83-1290-0091 4 
I 0000(',0 1'541 Boe 	 .. HSCO RUTTON-FLUG,FOP .375 DIA HOLE IB-121o- 0 13q 1i 
I 	 000061 KHP POTTF RfBR IJMF SPG-HOlC DOWN,RELAY 83-12RO-0511 2 

0000(',2 230l)9AOI2-1 R "'INCI]M LABEL-I.D,NAB t DYNATRACK, LH IB-3~'5()-lo:;n 1 
000063 ?J0I59A012-2 B "'INCO,", LABEL-I.D,NAB t DYNATRACK, P~ 8~350;0-10:;74 1

1 OOOOM 	 00000Al6Q C "INCOM LABEL-IDfNTIFICATlfN,MODULE 81-3550-1621 1I 0000(',15 	 YH 120 eUPNOY FERRULE-RF CA8LE GNO,.300 00 @3-Q690-0240 18I 000066 YH-ICO BRUNOY FERRULE-PF CABLE YEL,.710 00 83-9690-0212 32 
(l000b7 NATIONAL WIRE,PVC,SHIELOEO 24GA 2CONO A3-1910-0511 ARI 

I 	 00006R ,.ATL WIRE WIRE-TYPE B,22(1I WHT NYLON JKT 8 3-1910- 0 0 '5 2 AR 
~ 
0" 	 00006<J 1'5('1-2 UPHII WIRE WIRE-TYPE MW,22GA RLK NYLN JKT 83-1910-0460 AR.. 000n10 1561-3 AL PHA WIRE ' WIRE-TYPE MW,22GA RED NYLN JKT e :'- H I 0- 0461 AR 
'tI 000071 1'5('1-8 ALPHA WIRE WIRE-TYPE ... W,22GA OPNG ~YL JKT 83-7<;10-0462 AR 

000072 1'561-5 ALPHA WIRF. WIRE-TYPE MW,22GA YEL NYLN JKT 83-7<;10-04(,3 APt 
IV 	

000073 1 "i61-(o, HPHA WIPE WIRE-TYPE MW,22(A BLU NYLN JKT 8 3- 1 <; 10- 0 464 AR 
I 000074 	 1'561-1 ALPHA WIRE WIRE-TYFE "'~,72G~ WHT NYLN JKT 83-1<;10-0461 IIR-~ 	 000070; NHL WIRE WIRE-PV(,TYPE B, 22GA YELLOW e~-1910-0040 liP 

000076 ~ATL WIRE WIRE-TYFE B,72(A VIO NYLON JKT 83-1910-0041 AR 
000071 NAlL WIRE WIRE-PVC, TYPE B, 22GA GRAY 83-1910-0042 AR 
00001R Jill L-W-161J78 NAll WIRE WIRE-TYPE B,22(/\ WHT NYLON JKT fl3-191o-0043 AR 
00007<J NAll WIRE WIRE-TYFE B,22(1 eLU NYLON JKT F! 3-1910-0044 AR 
000080 NAll WIRF WIRE-TYPE B,22GA BLK NYLON JKT 83-1910-004'; AP 
0000~1 ~ATL WIRE WIRE-TYFE B,22(A,GRN NYLN JKT 8 ~-19I()-0748 IIR 
00008" NAll WIRE WIRE-TYPE B,22GA REO NYLON JKT 83-1910-024Q AP 
00008l ,.lIll WIRF WIRE-TYPE B,22 GA ORNG NYL JKT 8 3 - 1 <; I 0- 02 0:; 0 AR 
000084 5URPRENANT WIRE-PVC TYPE e, 22 GA,RED-elK 83-7QIO-0066 AR 
0000815 SURPR EN ANT WIRE-PVC,R NYlCN,2ZGA,YEL-BLK fl3-1<;10-0061 AP 
000086 SUR PRENANT WIRE-PV(,R NYLCN,22GA,GPN-eLK 83-1<; 10- 006Q AP 
000087 SUR PRFNAN T WIRE-PVC,R NYLCN,77GA,eLU-PLK F33-191()-0010 liP 
0000~8 ~/ITL WIRE WIRE-TYPF R,22(A WHT/BLK NYlN 8 .~-1C;10-0262 IIR 
000089 NAll WIRE WIRE-TYPE 8,22(A eRN/BLK NYlN ~ 3-19 10- 0297 AR 
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PARTS LISTS 


INTRODUCTION 


This section contains parts lists for the 3M Brand Professional Audio Recorder. 
Drawings for mechanical assemblies are included to aid in parts identification. Elec
trical parts are identified by reference designators on the assemblies of which they 
are a part. 

The parts list are arranged in alphanumerical order according to their part 
number which is in the upper right corner. When an assembly drawing is included, 
it follow s immediately after the parts list. The top assembly drawing number is 
different for each recorder. Refer to table 10 for the appropriate top assembly 
number. 

ORDERING REPLACEMENT PARTS 

Parts should be ordered through one of the Mincom Division service offices 
listed below. 3M recommends that whenever possible, and particularly when an 
instrument is used in a critical application, the user maintains a minimum stock of 
spare parts. The Mincom Division has specialized personnel ready to assist the 
user in making a selection of spares. Any additional information required can be 
obtained by contacting the service offices listed below. 

~ estern U. S. 3M Company 
Mincom Division 
300 South Lewis Road 
Camarillo, California 93010 
(805) 482-1911 

Eastern U. S. 3M Company 
Mincom Divillon 
4701 Lydell Avenue 
Cheverly Industrial Center 

Chever ly, Maryland 20781 

(301) 773-5050 

W hen ordering parts the following informa tion should always be supplied : 

1. A de scription of the part, obtained from the parts list. 

2. 	 The 3M catalog number. 

3. 	 The manufacturer's part number. 

4. 	 The schematic reference designator, if applicable, given on the 
applicable schematic and on the parts list. 

M64 	PAR 2-71 121 



5. The part or type number of the major assembly as shown on the 
nameplate, and the serial number of that assembly. :. I 

6. 	

parts list. 

Part No. 

23000A010-4 

23000B020-2 

23000B020-4 

23000A951 

23004BOOO 

23004A050 

23004CO 10-5 

23007A020-1 

23007A030-1 

23007A040-1 

23007A040-2 

23007A060-1 

23013A090-1 

23013A090-2 

23013A095 

23017AOOO 

23028A050 

23059B020 

23059B030 

23059B040 

23059A060 


23059B090-1 


2 3059B090-2 


23059A 11 0 

56007A060-1 

56007A060-2 

56007 B065-1 

56007 B065-2 


Interconnecting Cable Assembly 
HeadSet Assembly-Rec /Rep/Erase, 2 Track 
Head Set Assembly-Rec /Rep/Erase, 4 Track 
Foot Switch Chassis Assembly 
Takeup Reel Motor Assembly 
Reel Motor Rewind Assembly 
15-30 IPS 50 Cycle Capstan Motor Assembly 
Idler Assembly, Reversing 1/2 Inch 
Tape Transport Head Cover Door Assembly 
Incoming Actuating Idler Arm Assembly 
Outgoing Actuating Idler Arm Assembly 
1/2" Tape Transport Capstan Assembly 
Left Hand Roller Idler Arm Assembly 
Right Hand Roller Idler Arm Assembly 
Head Cover Door Actuator Arm Assembly 
Optional Remote Control Assembly 
Cable Assembly, 36"4 Track Power 
Bias Erase Printed Circuit Board Assembly 
NAB Erase Coupler Printed Circuit Board Assy 
NAB Record Printed Circuit Board Assembly 
Signal Electronic s Line Amplifier Printed 

Circuit Board Assembly 
Overdub Preamplifier Printed Circuit 

Board Assembly, 7. 5/15 IPS 
Overdub Preamplifier Printed Circuit 

Board Assembly, 15/30 IPS 
Extender Printed Circuit Board As sembly 
Motor Assembly - 7 1/2-15 ips 60 Hz 
Motor Assembly - 71/2-15 ips 50 Hz 
Motor Assy - Capstan 15-30 ips 60 Hz 
Motor Assy - Capstan 15-30 ips 50 Hz 
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'_ I 

The 3M sales order number applying to the complete system or 
order. 

The following table lists each of the parts lists included in this manual. 
To locate a parts list, determine the part number or assembly name and locate it 
in the following table. The referenced page number may then be used to find the 

23000A010-1 


Table 10. Parts List Index 

De sc ription 

Interconnecting Cable Assembly 

Catalog No. Page 

83-4570-0382 124 
83-4570-0385 125 
83-5950-1228 126 
83-5950-1230 127 
83-3310-1135 128 
83-4560-0090 129 
83-4560-0092 130 
83-4560-0159 131 
83-4340-0318 132 
83-4330-0241 133 
83-4340-0310 134 
83-4240-0311 135 
83-5920-0819 136 
83-4210-0230 137 
83-4210-0231 138 
83-4210-0237 139 
83-5920-0823 140 
83-4570-0346 142 
83-4930-2952 143 
83-4930-2961 145 
83-4930-1214 146 
83-4930-1091 148 

_I 

83-4930-2180 150 

83-4930-2511 152 

83-4930-1746 153 
83-4560-0225 1,54 
83-4560-0227 155 
83-4560-0283 156 
83-4560-0284 157 

122 



Part No. 

64000A001 
64000A002 
64000A003 
64000A004 
64000A005 
64000A006 
64000A007 
64000A008 
64013A060 
64013A080 
64013A085 
64028A020 -1 
64028A020 -2 
64028A040 
64031AOOO -1 
64031AOOO -2 
64059A010 

Table 10. Parts List Index (Cont. ) 

Description 

M64 Assy, 1/2" 4 Track, 7.5-15 ips 60 Hz 
M64Assy, 1/2"4 Track, 15-30 ips 60 Hz 
M64 Ass Y, 1 /2" 4 T r a c k 7. 5 - lSiPs 50Hz 
M64 Assy, 1/2" 4 Track 15-30 ips 50 Hz 
M64 Assy, 1/4" 2 Track 7.5-15 ips 60 Hz 
M64 Assy, 1/4" 2 Track 15-30 ips 60 Hz 
M64 Assy, 1/4" 2 Track 7.5-15 ips SO Hz 
M64 Assy, 1/4" 2 Track 15-30 ips 50 Hz 
PC Board Ass embly - Logi~ Transport 
Chassis Assembly, Transport Elec. 1/4" 
C~assis Assembly, Transport Elec. 1/2" 
Cable Assy - Meter Display 4 Track 
Cable Assy - Meter Display 2 Track 
Cable Assembly - Stepdown Trans. 4' Track 
Power Supply-Elect. 4 Track 
Power Supply - Elect. 2 Track 
Housing Assembly Signal Electronics 
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Catalog No. 

83-5996-4000 
83-5996-4001 
83-5996-4002 
83-5996-4003 
83-5996-4004 
83-5996-4005 
83-5996-4006 
83-5996 -4007 
83-4930-3065 
83-5920-1856 
83-5920-1857 
83-4570-0805 
83-4570-0806 
83-4570-0803 
83-5920-1821 
83-5920-1822 
83-4930-2980 

Page 

158 
175 
176 

178 
179 
180 
18\ 
182 
185 
191 
192 
193 
194 
195 
197 
199 

123 
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000091 	 '519 MS'3520~-B1 "'Il S10 SC~EW-~ACH.PAN ~0,6-32 X 1.750 83-9260-4544 1 
00009" 	 1519 ~S35206-261 "Il STO SCR-MAC~,PAN ~0,IC-24 X 318 lG 83-9260-4588 2 
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000099 	 '519 JIISI6C;98-29 MIL STO SCREW-CAP,SOC HO,lo-ll X 1/4 8 3-9261-2 103 2 
000100 '519 MSI6C;C;f!-11 MIL STO SCREW-S~C, 10-32Xl 	 81-9~61-2105 3 
000106 	 519 M5:'51'38-40 "'I l 510 WASHER-LOCK,SPlIT,~ElICAl,'4 8 3-9261- 4303 AR 
000107 "i19 " 51115338-41 IIIn STO WASHER-LOCK,SPlIT, 'h 	 e:!-<l261-4]00; ~R 

00010" 	 <;Iq MS3!'3 'H-42 ""l STO WASHER-LCCK,SPLIT,~ElICAl,IA e~-9261"';'4306 4l .... 000109 ~19 MS 3 53 ~ 8-4 '3 MIL STD WASHER-lOCK,SPlIT,HELICAl,'lO 83-9261-4301 AR 
000110 'i19 "S3~318~4 "Il STO WASHER-LCCK,SPlIT,~ElICAl"II4 83--9261-4309 I ~ , 000111 1)19 "Il c;rn SCREW-~ACH,OY'l HO,6-17 X 7/8 8 3-9261'-4340 2 

~ 000112 'll 9 AN960-416L A & N STO WASHE~-FlAT,LIr.HT SERIES,'1/4 8 1-971.2-0046 5 
N 
I 000111 1519 SCR-CAP,FH,1/4X20Xo;I8,NYLOC P3-9262-056Cl I 
-.I · 000114... 'H9 1126 FH PNBACH SPACFR-PO,'6 SCRE~ SIIF,.170;lG R1-Cl"o;O-OOClCl 2 

00011!i 'i19 60;91 BIPNIUCH INSULAlCR-WASH, NYlON,.016 lK 8 ~-9(:10-0277 AR 
000116 "i19 7. ~O 28AC 1)0 B "'TNCO'" CA8LE A~SY-PWP,4TRK,16 IN 81-4570-0346 I 
000117 ';t9 7.3000AOIO-4 MINCOM CABLE A~SV-'NTERC(NN,HOS,4 TPK 83-4510-038'> I 
000118 519 6402@AC40 A "INCOM . CADLE 'SSY-STPCN HMR,4 TRACK 83--"0;70-0803 1 
000119 r;19 "4028A020-1 A "'1 NCOM CASLE A~SY-"ETER CISPLAY,4 TPK 81-4570-0805 I 
000120 1)19 B059A060 J "INCO"! P.C. Be ASSY-LNE AMP,SIr. ELECT fl3-4Cl10-IOClI 4 
000121 1519 2301598 0'30 A "INCO"! PC An ASSY-CONVERSION,NAB,RE( 81- 4Cl-]0- 2961 4 
000122 r;19 23059eo40 G "'INCO"! P.C. 80 ASSV-RECORD,NAB 83-4930-1214 4 
000121 1)19 23059All0 A MINCOM p.C. AD ASSV-EXTENOER 81-4Cl30-1746 I 
000124 1)19 21C '598Cqo-l H "'I NCO'" PC ~o A~SY-P~EA"p,nvoue 7.5-to; " 1-4910-2180 4 
0001211) 1)19 730'598010 C MINCOM PC BO ASSV-BIAS EPASf R3-4930-7957 4 
000126 519 6" C!i qA Cl 0 C ,., Ncn ... HSG ASSY-SIC ELECT,REC/RfP R3--4930-7Cl~O 4 
000121 519 640~ UOOo-l A MT NCOM PWR SUP ASSY-ElECT,4 TRA(KS 83-0;920-1821 4 
000128 519 Z30008020-4 E "'INCOM HO SfT 'SSY-RfC/~fP/FRA5E,4 lK "3-5950-1230 I 

... 

cr.... 

http:WASHE~-FlAT,LIr.HT


~ F G PAP T S LIS T 
0
N TITLE A~~Y-1/2 IN,4 TRK,1.~-I"i,60 HZ CATALOG NO. 83-59Qt-4000 PL 6400011001 RFV B 

PFF.OES./FI~O~. ---EFF-- O~AWING NUMBER ~FGR NAME 
BEG. fNO. - ~Fr,P PART NO. 

DES C RIP T ION PH CATALOG NUMBEP QTY. 

000129 
0001",0 
000131 

"i19 
"i19 
'H9 

1120 
un 

SLIDE CO 
CALIF HOW 
ALLMETAL 

PULLEY-(ROOYE,NY, 1.00 OOXJ/e~o 
cnUNTER~'LANCE-WOC SASH,DUAL 
PIN-DOWEL .250 x 1.2'50 

8 ~-1220-(l331 
83--1240- 064 e 
81-1280-0225 

4 
2 
2 

~ 
0.... 

~ 
~ 
N 
I 
~ 

0001'2 
0001'33 
000134 
00011'5 

" 0001'6 
" 0001 H 

000138 
OOOIH 
000140 
000141 
000142 
000143 
000144 
00014'5 
000146 
000141 
000148 
00014Q 
000150 
000151 
000lS2 
000153 
0001 ~4 
0001'5'5 
0001'56 
0001'51 
0001"iP. 

'51') 
'H9 
"ilq 
'519 
";t9 
'519 
519 
"i19 
";t9 
'>11) 
"ilq 
"i19 

1'521 
519 
"i19 
"i\9 
SIC; 
"i p:! 
"iI9 
"ill) 
519 
"ilq 
~Iq 

519 
"i19 
"iI9 
"i19 

BC2BACI0 
2~COOA003 

?l1'l2RA019 
71C28AI'l02 
n028Aon 
?lOOOAOOI 
2'3(,00AC04-1 
21000A004-2 
56078A«;14-1 
"i6028A914-2 
23028A033-3 
2~(,2eAo:n-4 

23028AOOI 
23000A002 
0f'('(')(1\15Q 
230713/100'> 
7lC2~AC4l 
5602RA001-1 
"i6078A001-2 
0; 6(l 281\ C; 13 
19(51)AOl4 
2102 PAC44 
210RA023-2 
2302fUOI5-2 
"i60281\C38 
2302BAC40-2 
OOOOOA~27-10 

A "INCO~ 
A MINCO'" 

"TNCCIoII 
A Jill NCO,", 

MINCO'" 
C MINCO"1 
II I0Il1 NCOM 
A "'INcn", 
A ""NCf'M 
A "INcn"1 
A "'INCO'" 
1\ "INCOM 
A MINCO'" 
C "'TNCO", 

MINCOM 
C "'INCOIol! 
A "INCO,", 
A MINCO'" 
A "'INCOIol! 
A "INCOI'1 
C ~INcn~ 
A "INCO'" 
A "'NCO,,", 
A "INCOM 
A "'I NCO" 
A MINCO'"' 
S !4INCO,", 

HINGE-PIYOT, CABINFT, CONSOLF 
BAR-HINCE ,.TG, TRANSPORT 
HOUSING DISPLI\~,MfTER,MOD 23 
~RKT-MT(, CABINET 
BRKT-SUP, CA81~FT 
RRKT-MT(, TRANSPORT 
PLATE-"TG,SIOE, LH, TRA~SPCPT 
PLATE-MTG,SIOE, RH, TRANSPORT 
~RACKET-LIFTER,TPANspnpT,LH 

BRI\CKET-LIFTER, TRANSPOPT,PH 
8RACKET-MTG, SIG ELECTRONICS 
ARACKET-~TG, SI~ ELECTRCNICS 
TRI*-BAR, CA81NET 
TRIM-AN(ULAR, TRANSPORT 
PLATE ~1I~f UNIYERSAL 
SUPPORT-TRANSPORT, CABINFT 
SUPPORT-(HANNEL, TRANSPORT 
SUPPORT-UPPFR, LEFT 
SUPPORT-UPPER, RIGHT 
SUDPORT-CA~Lf,TRII~SPC~T LIFTER 
SPACER-FANEL,SIG~AL ELErT 
~PACER-fLATE, TRANSPORT SUP 
~TOP-AAP,OOOR,CAeINET CON~OLF 
PANEL-FILLER, CONSOLE 
PANEL-FILLER, ~nuSING 
PANFL-H(USING, ~ETFR DISPLAY 
LA~EL-I.D.,M-23,PRnFFFSION PEC 

e~l7?O-CS60 

83-,,71)0-0164 
8 ~- 'i310-CQQl 
8 3--l320- 141 '5 
83-3370-1420 
8r3~20-1471 

83- 3320-1422 
83-3370-1423 
R""'~121)-7342 

R1-1320-2343 
"1- 3320-2313 
R 3-3 320- 2314 
83-3330-0114 
e ~ ~ 330- 031 0; 
~3-3330-0116 
83-1340-0'> 1)0 
8~~Ho-O"iO(' 

83-1340-0691 
e3-"H40-06Q4 
p ~- 3 340- 011" 
1J3-3~50-0314 

e~- ::1350-0414 
83-B50-0727 
~ ~-:P('0-1478 

83-3360-1423 
Q3-1160-1664 
~ 3- 35"i()-1482 

2 
1 
1 
7. 
I 
4 
1 
1 
1 
1 
1 
1 
I 
I 
1 
1 
1 
I 
1 
1 
2 
2 
1 
1 
1 
1 
1 

0001'59 
000160 
000161 

511) 
519 
"i19 

23CO:QBC":2 
n02A0035 
A6132-"i-3 

II !4INCOM 
A "'TNCOM 

ESNA 

~ETFR-"ICRCVOlT,ILLU" CIAL 
CAAINET-FNClOSURE,CSL,RlI\NK 
NUT-NON LKG,PL,10-32 

83-1~50-3152 
A3-3110-1681 
fl3--Q260-00o;Q 

4 
I 

16 

L_ 



~ F f, PAR 1 S l I ~ T-a-
U> TTTLE ~~~Y-1/2 IN,4 T~K,7.~-15,60 HZ C~TAlOG ~O. 83-<jQ<;t-4000 PL f:torOOAOCI REV B ........ 


a.,.. RFF.DE~./FINO f 	 ---EFF--- OQAWTNG NUMBFR ~FGP NAME DESCRIPTION p~ CATALOG NUMAE~ CTY. "

PFG. ENr. - ~fCR PART NO. 

000162 <j19 ~S":lo;216-21 pill STO SCREW-plACH,PAN ~O,6-12 ~ I/?LG 83-9261)-0156 4 
000161 ~19 N A e; I '3 5 2- 0 4- 8 NA S STO ~CREW-CtP,ScC ~n,4-40 X 1/7 83-92~1-2003 7. 
OOOlM "i19 nOO1A018-1 A plTNCO"'l SHIM-CAPSTAN I-IflUSING,.002 THt< 83-3230-0419 AR 
00016'5 519 2lCOnC18-2 A ",INCOM ~HI"'-CAfSTAN HCUSING,.003 T~t< ~ 3-3230-0480 AR 
000166 'H9 M~3';lqO-214 "'IlL STO SCREW-"'ACH,FH,~-32 X .2'50 83-92bO-f,c;I'; 2 
0001(,1 519 "'<;":\';190-216 "Il STO ~CREW-MACH,FH,~-32 X 3/8 p. ~n60-6511 2 
0001611 'H9 Me; ~ '5 201-2t8 ~Il STO SCREW-~ACH,PAN ~0,10-~2X 1 1/4 83-9260- 4';19 4 
0001~9 SlQ AN505-!tRQ A E N STO SCREW-MACH,FH,8-32 X 9/16 83-9260-6533 8 
000171 519 M~l'H 91-219 "'Il STO SCREW-",ACH,FlAT ~C,10-32 Xl.7'; 8~Q260-~S61 12 
000117 519 NAe;620-416 NA S STO WASHER-FlAT,S'" P~TT,'1/4 e3-Q261-4043 " 000111 519 23078A049 A "'TNCDIoI SPACER-TPANSFORMFR, CON~OlE 83-3350-0111 2 
000114 ')1 C; ~CREW-W(CC, RD ~D,'10 X 1.00LG 1:\3-9262-0559 8 

~ 000175 ';tq 	 SCREW-kCGO, RO HO,'6 X 1/~ ~3-9262-0S';5 4 
a.,.. 000116 '519 SCR~W-W(CD, RND HC fAX 118 A~9262-05S6 1 
'1j 000177 519 SCREW-WCCD, RND HC '10 X 11A 83-9762-05S8 ~ 

> 000118 <j20 M~354Q<j-121 MIL STO SCREW-WCOO,RND HO,SlT,'14XI.25 83-9260-0221 4 
!:d 000180 SI9 23013A040-1 0 ",1 NCO'" ARM ASSY-TAPE lIFTER,TRANSPORT 83-4710-020l: 1 
I'J 000181 51Q GP1-125X 10CO-12 GROOV-PIN PINrGRVC,HOLS,.125 X 1.000 Lr, 83-1280-0212 1I 
...J 000182 	 '519 21fK-I032 STO PRSO STl NUT-S~l f-lOCK lNG, 10- 32 )( ..., e p. ~-926o-2408 1 

LAST OF 1 PAGES 

http:HO,SlT,'14XI.25
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MFG P~~lS lt~T 

TITll= "<;<;'\'-1/2 IN,4 T~I<,15-1C,6C ~Z CATALCr. ""0. 8~-r;qqf-4001 PL l:~COOHC7 REV B 

PF~.rFC;./FtNn N ---EF~-- OQ"WINr, NU~RFR ~Fr,R NAME o F ~ CRt P T ION p~ (ATALCG NUMBEP CTY. 
PFr.. FNf. - ~FGR PAPT ~C. 

SAME AS MOOOAOO1 EXCEPT AS NOTED BELOW 

000011 1 0;11 64rH}1I1Cf,0-~ A "'INCO"4 MOT AC;C;Y-CPSN,I~-30 IPS,60 ~z 8~"r;6O-0300 1 

~ 
0' 
J>. 

'l:l 
).
~ 

N, 
-J 

-J 
U'I 



M F G PAR T S l I ~ T 
--.J 
C1' TTll= ~S~Y-t/Z IN.4 TR~.1.~-t~.SO HZ C~TALCG NQ. R3-~qqt-4002 Pl 64CCOA('C~ RE ~ B 

Rff.nf~./fINn • ---FFF--
P.fG. ENe. 

D~AWINr. NU~BER 
- ~fr,R PAPT NO. 

~fGR NA~F DES C RIP TID ~ P~ (ATALnG NUMBER OTY. 

SAME AS 84CJIJCWIOl EXCEPT AS NOTED BELOW 

on0011 
ooorn t 

IS't 
t~lt 

~400HC60-2 

710011\023 
4 "'INCO~ 
A MINCO"4 

MOT A~S~-CPSN,7 1/~-I~IPS.50~Z 

CAP-C~P~TAN STR~BE, 50 HZ 
fI ~-4560-(J101 

81-3250-ot83 
I 
I 

~ 
C1' 
~ 

~ 
!:11 
N 

I 


--.J 

,:, 

f . 

! L 



~ F r. p & R T <; LIS T 

TT "TI.F A<;<;v-l/? IN.'. TRIC,l'l-lO,'l(,) I-lZ CATALOG NO. FH- 'lqcH- 4003 Pl ~4CCOAC04 REV 8 

RrF.OF~./FI~n N ---EFF--- OQ&WINr, NU~qFR potIFGR NAMF n E <; C RIP T ION PH CATALOG NUM8ER QTY. 
PFG. FNO. - ... FGR PART NO. 

SAME AS 84000AOOl EXCEPT AS NOTED BELOW 

O(')orll' \0;1' 64001AO('O-4 " "'INCO'" MOT A<)S'f-CPSN.15-30 IPS,50 HZ 83-4560-0302 1 
000011 1'5" 2l0CHRr:73 A MINCO... CAP-CAP~lAN STRORE. ~O HZ 83-3250-01A1 1 
000124 478 230'5QRIlQO-2 H ""INCO~ PC SO ASSY-PREjlMP.OVfRnllBl~/30 fl 3- Itcno- 2511 It 

~ 
0
,j>. 

"d 
> 
~ 

N 

I 

-J 

-J 
-J 



M f r. PAR T ~ LIS T 
..... 
00 TTTLE A~~Y-1/4 TN,~ TPk,7.5-1~,60 HZ CATALOG NO. 83-5QQl-40C4 PL f:4CCOAC05 REV B 

REF.~ES./FINn • ---FFF--- DRA~TNr, NUMBER ~FGP NA~E o f S C PIP T ION PH CATALOG NUMBER QTY. 
eFG. ENr.. - ~FGP PAPT NO. 

SAME AS 84OOIlI\OO1 EXCEPT AS NOTED BELOW 

000"'16 450 6401 'JAC "0 A ~I Ncn~ CHASSIS ASSY-TPANSPT ELECT,l/4 83-IjQ20-1856 1 

000071 4<;0 230 llRC 1'\-1 A "TNCO... TAPE GUICE-INCO~ING,l/4 IN I! J- 3240- 0626 2 

00007P. 450 210BRrt4-1 A "'TNCOM TAPF GllnE-(UTr:(I~G,1/4 IN B3-3240-06l2 2 

000117 450 2l00CAOIO-~ ~INCOM CABLE A~~Y-I~TERC(NN,HDS,2 TPK 8~-4570-C383 1 

000171 450 640~ 1U~CO-2 A M I Ncm" PWP SUP ASSY-ELECT,2 TRACKS 8l-5Q20-18ZZ 2 

000178 4<;0 llf"OCBC20-2 E M I NCOM HO SET ~SSY-REC/REP/FqASE,2 TK B~5Q51)-1228 1 

000142 450 6402"A01O-l A ~1t\CO'" RRACKET-"'TG,SIG ELECT CONSOLE A3- 3l20- 23 75 1 

00014'3 40;0 64028A(10-7. A "'INCO'" 8RACKET-~TG,SIG ELECT COh~OLf Al- 3320-2376 1 

0001P3 45C'l 21(2f!AC45-3 A ~TNCO~ PLATE-((VER,OISPLAY PANEL 83-~~20-23C;Q 2 
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0.... 
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tv 
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,.FG P~RTS lIST 

TITLF. AC;SV-1/4 IN,:J TRIC,1'5-3C,~0 HZ CATAlCG NO. 83-'59q~-4001j Pl i;4000AOOf> IH II C 

REF.DES./FI~O • ---EFF--
REG. F~r.. 

D~AWING NUMRER 
- MFGP PAPT NC. 

MFGP NAME n ESC RIP T I a N P~ CATALOG NU"'BFR CTV. 

3:: 
C1' 
".. 

SAME AS 64(JO(WJ01 EXCEPT AS NOTED BELOW 

000011 1531 640C16060-3 
000016 1'571 64013AC80 
000071 4R~ 210138CI~1 
000078 486 230138014-1 
000111 4R1 23000ACIO-2 
000124 4~6 7305Q80QO-2 
000127 48~ 640~ficCO-2 
00012P 4q4 230008020-2 
000 tit 2 481 --6402I!AOo-l 
000143 481 64028~030-2 
000181 4q I .' :J1028A045-1 

A '" I NCO,,", 
~ ""Ncn.., 
A IIIINCO"'l 
A '" I NCOl1 

""NCO ... 
H ,.INCO,", 
A '" r NCOM 
E 1111 NCO'"' 
A MI NCO.., 
A M INcnM 
A "'INCO"'! 

MOT ASS~-CPSN.l'5-30 IPS.60 ~Z 

CHASSI~ ASS~-TRANSPT ElECT,l/4 
TAPE GUtDE-INCCMING.1/4 IN 
TAPE GutrE-PUTrOING,1/4 IN 
CARlF A~SV-tNTERC(~N,HnS,2 TPK 
PC 80 ASSV-PRFAMP.OVERnUBI5/30 
PWR SUP ~SSY-EiECT.~ TRAC~S 
HO SET _S$Y-REC/PEP/ERASE.2 TK 
RRACKET-~TG.SrG FlECT C(~SClF 
RRACKET-IIITG,SIG ELECT CONC;OlE 
PlATE-C(IIER,OI~PLAY PANFl 

R "1-4560- O~OO 
~~-"q?0-IR5f> 

R ~-124"'-0626 
p ~-3240-0612 

R3-4C;10-03R1 
P 3-4Q"W-2511 
R3-o;q20-IR27 
83-5Q'50-1228 
R ~-B20-2315 
83-3320-2316 
R1-l320-23'5Q 

I 
I 
2 
2 
1 
2 
2 
I 
I 
I 
2 

~ 
~ 

rv
•..... 

..... 
...0 



~ F G P _ R 1 S L t ~ T 
00 
o TITLF A~~V-1/4 tN,2 TP~,1.~-15,~0 ~Z CATALOG NO. 'B-5QH-4006 Pl t:4CCrACC1 RE" A 

REF.DES./FINO • ---FFF--- O~~~ING NU~RfR ~FGR NA~E DESCRIPTION PH CATALOG NU~~ER CTY. 
P.EG. FNr.. - ~F(P P.Rl NO. 

SAIH AS 840DQt.001 EXCEPT AS NOT1:D BELOW 

000011 1511 64001A060-2 A MINCO'1 HOT ASS 'r-C P C:N ,1 1/?-I'HPS,';C~l R~-45flO-01OI 1 

000016 I";H 6401~ACqO 8 "INCOIo1 CH~SSIS _SSY-TR_N~oT ELECT,1/4 R~-5qlO-1 8';6 I 

000071 486 71013AOI3-1 A fIIIlNCO"'l TAPE GU ICE-INCOMING, 1/4 1'4 Rr- 3240- 06 2 6 2 

000078 486 7~C 118 Cllt- I A "INCO'" TAPE GUIOE-rUT(CI~G,1/4 IN Fl1-~240-0612 2 

000011 1511 211'018021 A "'t~COM C~P-CAP~TAN STROPE, 50 HZ Fl3-3 2';0 -0 un 1 

000117 481 73f.COAClO-2 ~I NCf1M CABLF _5SV-tNTfPCC'4N,HOS,? TQK R3-4r;10-03F!1 I 

000111 4F16 641')~IAf'00-2 A H' NCOM PWR SUP ASSV-ELFC1,' TR_CKS In-C;Q70-IS2l 2 

000128 4Q4 2:10008020-2 E MINCO... HD SET _S~V-REC/RfP/F~A~E,2 TK Bl-o;QC;0-ll2R 1 

000147 481 64078.010-1 A "'INCO'" RRACKET-MTG,SIC fLECT CONSOlF Fl3-:nZO-231'; 1 

00014~ 481 6402f1A030-2 A fIIIINCOf14 ARACKF'-~TG,SIC fLECT CG~~OlE R~-:n20-2H6 I 

000183 4Ql 23C2ea045-3 A "INCO"! PlATE-C(VfR,OISPL_V PANFl A3-~32o-2HC; 2 


~ 
0... 
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.....• 
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~FG PAPT<) LIST 

TIn r: AC;C;'I'-1/4 IN,' TPI<,I'i-~C,'iO HZ CAT~L(G NO. 8~-'i1<J~-4007 PL 6,.OOOACOA RE~ B 

REF.nES./FINn * ---FFF--- DRAWING NU~BFR ~FG~ NAME o f ~ C RIP T I a ~ P~ CATALOG NUMBER QTY. 
REG. E~n. - ~FGF PAPT ~(. 

SAME AS 64000AOO1 EXCEPT AS NOTED BELOW 

00nOl1 l'i~1 64rC7AC60-4 A "'TNCP~ ~OT A<)SV-CPSN,15-30 10 5,')0 ~l 8 r"C;6o-0~02 1 

000016 1521 6401~AO!J0 R MTNcn... CHASST~ A~S'I'-lRANSPT ELECT,1/4 8l-t;<J20-1856 1 

oooon 486 210 nRC ll-l A MINCO~ TAPE GlTOE-TNCOMII\G,1/4 IN Q3-321t0-0626 2 

000028 '.86 2101~A014-1 A "'I\cn'1 TAPE GUICF-OU1GOING,1/4 IN e~-3240-0632 2 

000117 487 7V'lOr'lAOIO-? MINCOM CABLE ASsv-INTERCCNN,HOS,2 lRK 83-4570-0383 1 

000124 486 ;n O,)ClR C<J0-2 H ""NCOM PC AD ASSY-PPEtMP,OVfRoueI5/~O B3-- ~<JJo- 2511 2 

000127 48t- 64011ACOO-2 A fII'NCOM PW~ SUP ASSY-ELfCT,2 TRACKS 83-C;<J?0-1822 2 

00012A 4<J4 ?30C'flRr.70-7 F MINcn,.. HO SET ASSV-RFC/REP/ERASE,2 lK 83-,)<JC;0-1228 1 

000147 '.87 64()2AAO]0-1 A M'NcnM R~ACKET-MTG,SIr. ELECT CCI\SOLE 83-3320-2375 1 

000143 4A7 64028Ar'l30-2 ~ MINcnM BRACKfT-M1G,SIG ELECT CONSOLE 83- 3320-2176 1 

0OO1Q3 4ql ? J C 7 q A 0 4 0:;- 3 ~ MTNCOM PLA1E-CCVER,OISPLAY PANEL 83-3320-235<J 2 


~ 
0
~ 

"d » 
!:O 
N, 
...J 

IX> 



MFf, PAQTS ll~T 
CD 
N TT TI r pcq 1\""'f-U~r.Tr TRA~C;prQT CATAl"r. "J". ~1-4q~0-~(1f>" PL "40 11\ r.(:0 RF V A 

RFF.CF"./FINn * ---FFF--- n~A~IN~ NVMBFR ~FGR NI\~~ n ~ S C RIP TIn N P~ CATIILnr. NUM~~R QTY. 
PE~. F~n. - ~F~R PART NO. 

(l 45'" TC?~Ol "AllflRY CAP-FXC,ELECT, lon~F o;OV ~3-1,)10-7045 1 
C1 4'i0 P."2'i0-"'" r. (I- NE II nlll'l CAP-FXD,FlECT, 150UF 'iOV A 3-1510-Z(1'n 1 
C4,C'l.rr, 4'i0 TYDF PI711NIt AEP'lV{)X CAD-FXO,PAPFR .41UF 4(}OV ZOT 8 ~- 1 510- 4077 3 
(7 4'in rc;n"i-~r-6P(' Cf'MP INC r.AD_FXO,TA, (,BUF ?OV 20T 1\1-1,)10-('ZII 1 
Ce,C f'J 4C;n TVPF P12l ZNIt Ar pnvrllC Cr\P-fXO,PAPFR, .OlllF zrov Z'5T 'l 3- 1 ~ 10- 4046 2 
CIO 40;(' OAq'J(:-'iCff ~ I NCC'''' ~PfC C AD-FXr. ,,, I CA ,ql 00 tJUF 'iOOV r;t A~-l'Ho-r;OA6 1 
r:ll 40;0 '11- M AP(a CAP-VAQ,~ICA,1000-715'lPf 5COV 1:l1-1510-5001 1 
CI1 4'i(1 nn41r:;xC;c1t;'l7 SPPAr.UF CAP-Fxn,TA, 4.1lJF 15V lOY A1- 1 'n 0-- E:Oq r; I 
CRI.CIP,(IH.,(PI>, 4~O '~4004 ~CT£lP 'llA RECT -4SI,Dlf J(T,400PIV 1 A"P fl3-10;30-01'l1 J1 
CPl',r:pp,r o q, 
(Rln.CRI1.rRI4. 

~ 
C'

CR!"i,C P lf,.CP11, 
~ CR If!,CRlq.rR~r., 

CPZ1,CP24,(R7'i.~ CR71>.CP27,CR~B, 
~ 

CP7q,CP, ~n,rR31,
N 

ClnZ,f o ,,"!, r'nfl, 
-..a• CP 19,CR4r..r: n41 

(P4f:"CP41.CR4A. 4'ir MQICll~ "(TOROLA RECT-~l, 100 PRY, 1.0 AMP R3-1510-0364 4 

CP4~ 

CP 50,CP 'il '.5 (1 I N4? 'i 0 A nIl10E-S l,lfNF", 21 V, 1 W, 5' e~-1530-043C; 2 
CRo;Z,(Po;" 45f' 1"'10r;~ MCTOROlA OIOOE-SI,ZF~FR, 1'lV 11"A A1-1 'i10-030 1 2 

fl 4 1P 11 70()4. L ITTFLFUS[ FUSF-QUICK ACT,ZC;OV 4 A~P ~J-1,),)0-fl016 1 

Kl,KZ,K3,K4,1('i, 40;0 KI-i D 11012-74 PCT r. ~PU~FD PElAY-4~CT, Z4 vcr 650 n~M !I 1- I r; 50- '3 (, 7 e A 
K6, K7, Kq 

01 ,cp ,C::l 40;0 Z"I30':1 P.C.I\. TSTP.-SI,NPN, PWP, ,.0 'IC~ !I ~-1 ')30-71 SO 1 

PI 45() OA1AI-1Pl ~'Ncn~ ~PEC RES-FXC,Fll",21 r~~,1'7W,~, S 83-1520-7131 1 
P5 40;0 OA1RI-1221 ~1~CO~ "PFC RES-FXD,Fll",lCO (H~,1/7~,Z~ c; "3-1520-7221 1 

l } ' 

!. L 
, 
L I

• 

http:SPPAr.UF
http:C4,C'l.rr
http:1\""'f-U~r.Tr


"'FG PARTS LIST 


TITLE PC8 l~SY-lOGIC TRANSPORT CATALCG NO. 83-49JO-J065 PL 64011A06O REV A 

Rff.OfS.ffINO '---EFF--- O~AWING NU~8fR HFGR NAME DES ( PIP TID N PH (AlALer. NU~REP CTY. 
8fG. END. - ~FGP PAPT NC. 

Pi<, 450 1720 OHMITE RES-FXD, WW,lOO CHI" I o!of <;'f; A3-10:;20-82<;l I 
p7 450 O1l81-1B5 M I NCO". S PfC RES-FXD,FILM,~q OHM,lf2W,2' S 83-1520-733"i I 
R8 450 11~0 OHHtTE RES-FXO, WW,500 OHM lOW 5' A3-1520-8001 1 
P9 450 LITTlE DEVIL CI-' .. tTE RES-FXC,COMP,ICO OHM 2W r;~ 83-Q520-5"i20 1 
RIO,R II 1t50 LI TTL E OE YIt OH/!CITE RF'~-FXt,(OMP,210 OHM lW 5f R3-9520-4091 ? 
RIZ, R13 450 L nTlF DFV IL nHMITE RE5-FlCD,COMP,?1 CHM IW 5t 83-9520-4000 2 
RlIt 1t'50 l1TTlE DEVIL OHMtTf R ES- FX 0, (OMP, 1.21< OHM IW 5t !l3-Cl520-4153 I 
'U5 450 OA18I-11"i~ MINCOM SPEC RES-FXO,FIL",560 CHM,lf2W,2' S 83-1 "i20-1350:; I 
RI6 It 0;0 LITTl E DEY IL O~HJTE RES-FXD,(OMP,I"iO OHM 1 !of 5~ 83-9<;"0-4134 I 
'Hl,R 18 450 0A181-1331 "INCOM SPEC RES-FX[,FILM,41 n~M,lf2W", ~ R~-1'520-1l31 <' 
R19,R20 450 04181-11lt1 MI NCO'"' SPEC RfS-FXD,FILM,It.ll< CHfi',lf2W,7t "l3-1r;70-1l41 2 
R21,R22 1t0;0 04181-7375 'HNCOM S PEe RES-FXO,FILM,3~1< QHM,lf2~,2T S e3- 1570- rn 5 2 

~ 

•0- P23 450 OA1E!I-132o: 1"1 NCOM SHC PES-FXO,FILM,IO CI-'M,lf2W,'1 S A3-1')20-137<; I 

~ . n It '50 00000A721 8 MINCOM XFMR-TORRnlnAL,APNOLO ceRE A3-3"i40-1153 I 

~ 
N 

00000 I 4'5C qKH2 PCTTR & I!RU" SOCKET-PELAY,14 PIN fl3-1~70-018" P 
I 000002 450 2'01~8C61 A MINCOH PC346Q-lOGIC TRANSPORT q 3-3640- J 962 1 
-.J cooon 4'5" NUT-HEX,SM PATT,f-32 X .250 WO e~-q260-2202 2- 000004 484 640BA061 A "INCOH LAREL-Ir, LOGIC TPANSPORT 83-3550-1977 1 

000000; 4')0 SCREW-MACH,PAN Hn,~-32 x 2 If4 Fl3-9l6n-45Q4 2 
.000006 4')0 WASHER-FLAT,SM PAfT,'6 R3-Cl161-4013 7 
000001 40;0 HS3~::a3f-41 MI L STD WA.SHER-LOCK,SPLIT, '6 "l3-9261-4~0"i 5 
000010 450 ?515 H. H.SM ITH INSULATCR-WASH, NYLnN,'6 83-96:'10-0268 6 
000011 4-50 nXE-n-122 THERMAX WIRE-TY~E (,77(A WHT TEFLN JKf R3-1910-0416 j\Q 

000012 450 KHP POTTE RfBR UHF SPG-HOlC OOWN,RELAY A 3-1280-00:;11 8 
00001~ 40;0 "515206-221 MIL STO S(REW-"'ACH,PlN Hn,6-l2 x 5fl~ ~"-9260-4530 1 
000014 450 MSllIA~-6 /!CIL STO WASHER-FLAT,GE~fPAL PURPOSE,~6 A ~-Q<'61-4004 ~ 

0000t5 4,)0 8070-E LERCO SPACFR-5lV, Hfx, lA.P, ."iOC LG A3-91<;O-0063 3 
000016 450 4ltOr; eUSSMANN "'FG FUSE~OLOER-BLOCI<,Ar, ~ FUSE 1:3-1670- 0001 I 
000017 40;0 HS~~t'0~-215 MIL HO SCRFW-MA(H,PIN ~O,4-40 X 1fR "l1-9 260- 4515 I 
000018 4'50 WASHFR-FLAT,.~lq Ory x .125 10 83-9761-4012 I 
OOOOlfJ 450 MS~!rH5-2q "I L STO WASHfR-LOCK,FLAT,EXT f,'4 IJ ~- 9 761- " 101 I 

-GIl 

'" 

http:RfS-FXD,FILM,It.ll


.- ~ F G PAP T ~ LIS T 
Q) .... 

T'TLF PC8 ASSY-LO~Ir. T~AN~PORT CATALOG NO. 1J3-4':nC- 3065 PL "'4013A060 RFV A 

REF.OFS./FINO 

000070 
onoO?' 
000f')22 
oooo;n 
000llZ4 
0000?.r; 
0000Z6 

~ 
0".... 

~ 
l:I:I 

'", .." 

f ---FFF--
~EG. END. 

450 

It')n 
1t50 
4,)0 
40;f') 
4')C 
4';0 

ORA~'Nr, NUMRER 
- ~FGR PART NO. 

30Z'5-oC5 
It)160-nAP 
78';~ 

2 '''14 
"'S~!i20f-238 

~FGP NA~E 

'n' 
"1L TON ROSS 
WAL sca 
H.. SMITH 

LAST OF 

DES C RIP T o N 

WASHER-FLAIN,.12o;IO X.IA700 

NUT-HEX,SM PATT,4-40 X .1~8 WO 

TUBING-CLEAR vtNYl,.01t7 tD 

PAD-TRA~StSTCR,FOR TO-5 CASFS 

INSULATCR-WASHER,.140 10 

WASHER-~YLON,FlAT,Fa~ .4 SCPEW 

SCRFW-~ACHt~E,F'N HD,~-~ZX2.00 


4 PAGES 

P~ CAT~LOG NU~~E~ QTY. 

erq6 30- 0 11 '5 1 

R3-q 260-Z 201 4 

e~-7qlO-017Z AR 

81-'HqO- 0 145 1 

A3-Q630-0016 4 

B-Q610- 0" 35 1 

A3-QZ60-4607 2 
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L_, 'L. " 

I, 
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http:HD,~-~ZX2.00


M F G P A ~ T S LIS T 

TITLF CHAS~I~ ASSY-TRA~SPT ELFCT,J/4 CATALOG NO. 83-0;970-1S0;6 PL f4011AO'l0 RF V R 

RFF.DF~./FINO • 	 ---EFF--- n~AwIN~ NlMBFR ~Fr,R NAME o ESC RIP T I (1 N Pt- CATALOG NUMBER QTY. 
P.FG. FNr.. - ~FCP PAPT NO. 

oono ?~ 460 NATl WIRE WIRF-TYFE B,ZO(A WHT NYLC~ JKT A3-7<JI0-003'i AR 
000024 460 NATl WlqF WIRE-TYPE B,20(A BlK. NYLON JKT A1-7<JIO-003q IIR 
000075 4bC "4Tl-W-16eH UTl WI RE WIRE-TYFE R,27.(A WHT NYLON JKT 81-7<J 10- 004 'I AR 
000026 460 NATl WIRE WIRE-TYPE B,7?GA WHT NYLeN JKT 83-7QI0-000;7 AR 
000027 460 HXF-22-122 THERHAlf WIRE-TYPF C,77GA WHT TEFLN JKT e3-1C/IO-047fo AR 
00002R 46('1 .FXF-2C-120 lHERHAX WIRE-TYFF C,70(A WHT TEFLN JKT 83-7QI0-04Qf, AR 

J2,J4 'lOb 1-4R02 7 0;-0 AMP INC ~HELL-C(NN,RECT, .60;0 WOXl.C45 01 83-1"10-OQ3l 7 
J5,J6 0;0" 2VK.leO/I-7 VIKING ~O""N-p.(.,ELFC,PIE~CO, 36 CON 01 8 ~- 1 6 1 0- 0 7 A 7 7. 
J1 0; OR 1-4807"7'\-0 A~ P I""C ~HFLL-C(NN,RECT,.0;65 wnX.b5 01 1l1-1610-0Q2'l 1 
JR "01, 1-4R017.1-0 AfilP P~C ~HELL-C(~N,PECT, .6S0WOYI.2~O f11 e?'-1610-CQ14 I 
Jq S06 1-4H?14-0 afil P 1HC ~HELL-C(~N,PECT,.65 NO X.80e; 01 83-IHO-0<J24 I 

~ Jl I 0;0f, 1-480304-0 AMP INC SHELL-C(~N,RECT, 3 Pr.~ITION r"1 'l3-lfoIO-1l17 10
ot>-

Pll 	 c;n6 1-4803C5-C AfiI P t NC SHELL-((~N,PECT,3 DOS 01 fI"1- 16 10- 1142 1~ 
~ S1,S7,S 1,<;4,So; 0;08 10tP 	 HNOAR ~WITCH-F~SHAUTTCN,SPOT,LIGHTEn 01 83-I 5 'i0 - 5148 5tv, S6 o;Ob 	 LIKCN SWITCH-ALTERNATE ACT,ILLUM r.1 e~-1C;50-5231 I 
-.J 	 S7,SQ 0;06 TYPE SS16 ~UCI(DOLE SWITCH-SLIOE,OPTT 01 83-1550-5237 2 

S8 0;06 TYPF <;<;12 ~TACKPOLF SWITCH-~LIOF,4POT r"1 83-10;50-5230 I 
S10,S11 0; 0" C;1~-CICI-604 [tALCO C;WITCH-filCMENTARY,MAKE 01 81-1 c; 50- 5233 2 
S12 0;06 M S 24 ~41-1 "IL STO SWITCH-E~C;IC,SPOT,2SVOC 7 AfilF 01 83-1550-5067 1 

000002 0;('16 23011A017 A "INCOM CHASSIS-SWITCH MTG,TRANSPORT 01 83-3310-070R 1 
000004 50f: 73011A016 c: fiI I NCOM PLATE-S~ITCH MTG,TRANSPORT 01 8 ~ 3 320- 1 liS 1 
000011 0;06 42qq~-I AMP INC CONUCT-FLEC,~CC, I" SIZE 01 83-1610-0678 13 
000012 0;06 42qql-\ 4 AfilP INC SOCKET-CONTACT,CrNt~, SIZE 16 01 8~-1610-06R<; R 
000013 C;06 60fl8-4 AfilP INC CONTACT-ELEC,PI~, .OR4 OIA 01 83-1610-0QZe; 2 
000014 506 6OS10-4 AMP INC CONTACT-FLFC,SnC,IR-27GA SIZF 01 A3-1610-0Q7.7 44 
000018 506 3006 ".H. ~~tTH TEPM BC-2.20;0 ~ETWEEN ~TG HnLF 01 ~3-1f,40-058f1 7 
000070 0;06 RBP0;1 lH('~S & "ETS TFRM-LU(, INSUL,R Tr" .llwr: 01 8'1 - Q6'10-0Z0fo 2 
000030 506 RAS')3 Tl-O~S f. BET ~ TER~-LU~, INcll,R TG,.26~O rl P.3-C/630-C7.03 2 
000031 0;06 RAP71 lHO~ & AETT" LUG-TE~~INAL SCLr.EPLS,RING,.10 01 R3-q f, 30- 0 70 'i 4 

CD 
U1 

http:SCLr.EPLS,RING,.10
http:P.3-C/630-C7.03
http:HELL-C(~N,PECT,.65
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RfF.nF~./FINn • 
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1(13 

R10; 
P76 
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M F G PAR T ~ lIS T 

A~~Y-TRA~S~T FlFCT,1/4 CATALOG Nn. 83-o;QZo-If!o;6 Pl 6401 Hoeo PfV A 

---FFF--- nRA~IN~ NUMRER ~FGR NA"E n ESC R 1 ~ Tin N PH C~TAlOr. NUM~ER QTY. 
~EG. ~Nr.. - MFGR PART Nn. 

0;06 TNltCC4 "nOROlA RECT -SI,CIF JCT,ItOOPIV 1 AMP OZ A~-10;30-010;1 

0;0(, I( HP 11012- 24 POT & ~PUMFn RElAY-ItPCT, 24 VOC 60;0 OHM 02 Al-Io;o;O-361R 

.,,,'" 11123 Of-lM 1Tf: RES-FXD, MM, 200 OHM lOW ~., 07 83-1520-800'" 
"iC,", LT TllF Of V IL CH"ITE ~FS-FX[,COMP,410 OH~ 2W ~'02 P.~-G0;20-o;o;ZA 1 
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I 

. 



M F r, PAR T ~ liS T 


TIllE rHA~~l~ A5SY-TP_~~PT fLE(T,1/4 CATALOG ~O. A3-C;CJ2r.-IAS6 Pl ~4r.lJAOBO REV B 


PFF.OFS./FINn * ---EFF--- DR~~INr. NUM~FP ~FGP NA~E o f ~ r. RIP T ION PH CATALOG NUM~ER QTY. 

~Fr,. ENr.. - MFGP PAPT NO. 

OO~O':l7 C;06 B013H6Q "'l~CO'" RRACKET-SUPPOPT.OElAY RELAY C) E 3- 3320-161.16 1 
0000':18 506 QKHI P(T.BRUM ~nCKET-PElAy,14C(NT 07 B3-1670-010A 1 

E: 
0... 
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"'Fr: Pb~T<; LIST 
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TPI ~ rl-'b<;<;I" ~<;<;v-rQ~N<;pT FLFrT,l17 CAT~LOr, NO. ~3-5q2C-18~7 PL 64013 A08<; REV B 

~FF.rF"./Ft~n • ---E~~--- rRh~tNr: ~U~RfR "'FeR NA~E OE S C RIP T t ON PH CATALOG NUMBE~ eTY. 
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"'Fr. O~RT5 ll~T 
-.D 
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TJTLf= CA~lf AS~V_uFTER CI~PlAy,4 TRK CATAl"r, Nfl. A3- 4 <; 7 C - CAe 'i PL 6402AA('!2r-l REV 

0EF.r.F~./FI~n • ---EFF--- ORAIoIW; NlJ"'I3FR "FGR N~MF. ['l ESC R I P T I 0 .... P~ CAT~LOG NU~8ER QTY. 
~FC;. H. r.. - --FGq PAPT -Nr). 

oooonl 7-('17 LEECR~FT lAMPHCLCEP-potINTR E~YONET.1 1/4 Pl- H20- 025 P. 8 
COOO07 1-4eC716-C AMP INC ~HfLL-C(~N,RFC1, .h6<; WO X.850 81-1610-092Q 4 
conon" 6061 A-4 II"''' I~C CCNTACT-ElFC,PIN, .084 OIA e ~ 16 10- 09 2 '5 16 
00oon4 NA Tl WIRF WIRE-PVC,TYPE P, 2ZG~ YELLOW ~n-7910-0040 AR 
onoon'i "ATL WIRE WIRF-TYPF R,72(A VIO NYLON J~T e~-7C:HO-OO41 AR 
0000'1'6 "Ul WIRE WIRE-PVC, TYPE e, 2lGA C;R~Y 81-7910-0042 AR 
000007 NATL WIRF WT~E-TYDE 8,7?GA ~LU NYLeN JKT 81-7910-0044 AR 
OOOOM WIRE-TYPE R,27 GA,VIOLET-WHI1F 'B-7c:aO-006A AR 

. '. , '•. "-:. ,!)ooooQ ' AL TOL I TF WIRE~TYFE 8,22(~ GR/WT NYL JKT 81-7910-0170 AR 
.~ -" .. '" ...• .-:-' ;:(''hOOOl 0 NATL WIRF WIRE-.Y~E B,22C;A~r,RN NYLN JKT 8':1-7910-0248 AR 

000011 WI PE WIRF-TYFE P,22(~ RFO NYlON JKT A1-79 io-o 249 AR"II TL 
AR0000 17 NATL WIRF WIRE-TYPF B,2? r.A ORNG NYL JKT 81-7910-02';0:;:: 

0- 000011 ~ATL WIRE WIRE-TYPE P,?lGA,BRN NY lI'II J K T !!3-7910-0251 AR 
,:.. AR000014 WIPF-TY"E B,7Z GA YEllOW NYlN 81-7910-02SCJ 
'U 000"'1<; WIRF TYPE R,22 GA GRAY NYLN Al-1CJI0-0261 AR 
» AR 
~ 000016 WIRE-TYPE B,22 GA REO NYlN JKT e3-7910-0264 

N 000017 WIRE-TYFE B,22 GA BlU NYLN JKT 81-7910-0288 AR 
I 00001 A WIRE-TYPE B,22G~ RRN NYLN JKl 81-74il0-C101 AR 

-...J 
OOOOlQ WIRF-TYFE R,22 GA nRN NYLN JKT !n-79 10- 010~ AR 
000070 RAIl71 THOM ~ BETTS lUG-TER~INAl S(lOERl~,RING,.10 A3-9630-020S 8 
000071 l",?';-OQO TURING-SCOTCHTITF,7/16 10 e ~ 74i 10- 0 2 81 AR~'" 
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Mr:r, OAoTC; LIST 

TP,r (flRLF aC;c;v-hlFTICR 111,;oLIIY,' TRI< CATALOr. N1. ~~-451C-I1R06 f'll 640?8AC?r::-2 RE V B 

~FF.rF';./FfNn ~ 	 ---EFF--- nQaWIN~ NU~BFR ~F~P NA~F DES C RIP T 1 0 " PH (ATAlOG "U~BER QTY. 
PFr.. fNr. - ~Fr,R PAPT NO. 

oon001 7- () 1 LEECPH T LA~oHClCER-~l"TP PAYCNET,l 1/4 R1-t670-0Z'i~ 4 
()n0007 1-4QOnb-0 AMP INC C;HEll-CCNN,REC1, .665 WO X.S50 81-1610-09Z9 2 
00000"':1 6 N: t fI-4 /I" P f NC CONTACT-ELE(,PIN, .OR4 DIA R~161O-0qz5 8 
000n04 "ATL WIRF WIP.F-PVC,TYPE S, ZZG4 YEllOW R3-7910-0040 AR 
Ooono'l UTl WIRE WIRF-TYPf B,2Z(4 vIa NYLON JKT e~-7C:;10-0041 AR 
000n06 "All WIRE WIRE-PVC, TYPE B, lZGA GRAY Fll-7t;10-0042 AR 
000007 NATL WIRE Wl~F-TYPF B,ZZGA BlU NYleN JKT 9]-7910-0044 AR 
nooooR WIPE-TYPF R,Z2 GA,VIOlET-WHITE e':!-7~10-0068 AR 
oooono Al TOL lTE WIRE-TYFE B,7ZGA GR/WT NYL JKT Rl-7910-0170 AR 
000010 ""Ill WIRE WI~F-TYPF R,22GA,r.RN NYlN JKT I! 3-1910-0248 AR 
noon 11 ~.all WIRF WIQF-TYFE 8,72(A REO NYLON JKT 1!I1-7q 10-024Q AR 
noon17 NI\TL WfI~F WfRF-TYPF B,ZZ r.A ORNG ~Yl JKT 81-7910-0250 AR ~ 

0"	 nnonl~ ~ATL WIPE WIRE-TYPf B,2?GA,8RN NYlN JKT 8 3- 7910- 0251 AR 
~ 00('1014 WIRF-TYFE B,Z2 GA YEllOW NYlN 83-7910-0Z5Q AR 

00001e; WIRE TYPF ~,ll GA GRAY NYlN 83-7910-0261 AR~ noO.o 16 	 WIRE-TYPE 8,7, rA REO NYlN JI<T 81-7QlO-OZ64 AR~ 

N noon 11 ~IRE-TY~E R,72 (A AlU NYlN JKT 8]-7910-0288 AR 
I 
...J 	

00001 g WIRf-TYPF R,2ZGA BRN NYLN JKl 81-7CJI0-0301 AR 
nOOOlC'! WI~f-TY~E 8,72 GA ORN NYlN JKT 83-7CJJO-010l AR 
onon,o P~871 THO"1 (. R F Tl C; LUr.-TER~INAl SClDE~lC;,RfNG,.10 81-Q630-0205 4 
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(Joonn? 

~ r.OCOr.~0' 
,r:.. 000004 
'U 000'100:;» 
N 
I 
" 
-J 

~e;~Y-STO~N ~FMR,4 r~ACK 

---E~F--- ~?AWINr, NU~RfR 

p~r,. FNr.. - ~FrR PART NO. 

1-4Ar,?15-0 
1-I,PC21B-C 

l-I.~(P1 '-I' 
1- 4 AC 716-0 

17f. 44 

6061 '!-4 
60<;10-4 
r. e; fq '" r. 
r. <;C 194C 
N"19HN2SJ 

r;"Tfllnr. N'l. Q'l-457C-CA('1 Pl M02RA040 RFV A 

~r(Q NA~F r E <; C R I ~ TIn N PH f.ATAlOr, NUMRFR QlY. 

~"p I ~C e; HHl-C(NN, PFCT, .650 WOX1.('I,5 /q-161O-0912 1 
,,~p INC <;HEll-C(~N,PFCT,12 p(<;ITlnNS A'-16If"1-0911 1 

~~P p .lr e;HFll-C(NN,RFCT,.565 WO~.65 II ~-I ~I 0-0921 4 

~~P I Nf. <;HE ll-C o.N, RECT, .665 wr X.AC;O e~-1610-092~ 4 

IInc XFM~-PO~FR,~TF~DCWN,IIO V Al-1541)-IHI 1 

CONTACT-flFC,PIN, .OA4 DIA e~I~IO-oq2"i 3~ 
"~P PIC CONTACT-ElFC,e;r.C,IA-2?GA ~IZE 1)1-1610-0927 16 
TH(~ & AETT<; FERRUlf-RF CABLE (NO • 13410 E'3-C;~90-CC2C 6 
TH(~AS~RFTTS FERRUlE-RF CABLE GROUNnlNG 83-Q6QO-OllA 6 
NATl WIRE WIRF-TYPF B,22(A REO/BlU 2 CCN Al-HIO-0362 AR 

/I" P I ~C 

lAq OF " PAGFS 



/iliFf; P~QTO:; ll5T 

TITI~ ~WQ ~UP A~~Y-FlFCT,4 TPACK~ CATALOG NO. ~1-'iqZo-IR21 D l ~ 4 C:'I I "c (' c- I R F \I ", 

RFF.nF.~./~'NO • ---EFF--- nq~WINr. NUMBFR ~FGR NAMF o ESC RIP TIn ~ D~ (~TAlnr, ~U~AFP OTY. 
~EG. E~e. - MFr,R PAPT NO. 

Cl HC"iOZOA ,.,AllOQY CAP-FXC,flECT,7000 UF,<;n WV[C R3-1<;IO-7070; I 
CZ,C4 46R CSllRflt161C ~Il <;TO (AP-FX[,TA 47 UF, 3<; V, 10~ q '3-1 0;10-6085 2 
(3 46e 00102 AFRCVr)X CAP-FXC,CFR, 1000PF 1000V GMV B1- 10; I 0- 1074 1 
CRI,CP2,r.P1,CR4, 46~ IN4004 MOTOROLA RECl -SI ,OIF J(T,400PIV 1 A"'P Ql-1'i30-0I'H 'i 
CR'i 
CQ6 468 IN1~4A lEX"'S INST nIODE-SI, ZENFP, 6.8V 400 "W A3-1<;30-00Q7 1 

Ft 46~ 'H7002 II TTEt FlJSF FUSE-ZA~P 250V 'AG QUICK Rl-7C;r;()-ROOR 

QI nnoc;<; R.C.A. TSTR-SI,~PN, PWR, 100 VCR 8 ~- 1 'n0- 2 1 57 1 
QZ, 01, C4 46~ ?f'.J'417 r,.F. TSTR-Slllr.C~,NPN,SMAll SIGNAL 83-1<;30-2236 3 

~ 
0

"" Rl 4M RWH INTNATNl I\ES RESIC;TOP-WW 1 OHM, IW. 10~ 83- 1 <:70- eZ61 1 
PZ 4M 4314 OH"I TE RES-FXC,~/W,I.5 CHI' 3 W C; , 1'11- 1<; 20- 7 77 1 1 ~ Pl 46R OA7PI-714e M I Nr:O"1 SPEC RF.S-FXD,Fll"',lCK (H~,1/2~.Z! S '33-1r;20-714R 1 

~ R4,R6 46f1 OA1AI-7141 "INCC~ SPFr. REC;-FXC,Fll~,4.1K ~H"1,1/2W,2' A:'I-1520-7147 Zrv PC; 1.68 OA7el-nC;C ""NCOM SPFC RES-FXD,Fll~,330 CHM,1IZW,2Y S 81-1 520-73'Hl I 
..J• Rl 468 OA71'l1-7372 "'INr.~M C;PEC RF.S-FXC,Fll~,7ZK fH"1,117W,2· ~ 113-10;20-73 17 1 

P8 468 O"'7eI-B68 "'I NCO,", SPEC RES-FXC,Fll,.,7.~K CH~,I/ZW,2~<; A1-I<;70-7368 I 
RI1 468 llTTlF CEVJl O~MITF RfS-FXO,C0lo4P,Z70 (H" IW C;'f; 'B-Q';ZO-40QI 1 
R12 46R Rn7Gn'HC; "'ll-R-IID/6 ~ESISTO~-CAR~ON, 330 OHM IW-~T, 13 3- <; 'j Z0- 4 14 0 1 
R13 468 II TTl F OE V IL OH,.I TE RESISTCP-CAP, 770 [H"-IW-C;~ R3-Q<;ZO-4' 37 1 

000001 C~C-2B A C;PRAC,UE ~ETAINER-CAP MTr.,RING TYPF fll-16"iO-()14fl 1 
000007 A~T(,-3-62 P.RUSH-BFRYlM PAn-TSHI" .or; we x 1.r;6~ lr, ,,~-, (,Qo-o IR? 1 
000003 7l05QA( 17 MINCOM CHAS-CC~P ~TG,SIG ElFCfR[NIC5 1'l1-3110-0RC;Z I 
C00004 Z3rl5qAOII C ,..1 NCO'" PlATF-~TG,METER MODULE 111-33Z0-11Z6 1 
0000('10:; ?~C5qAC( P. "'I NCOM ARKT-"'ETF~ ~TG,SI( FlFCTRONICS Ql-3370-1131 1 
000006 :nr.5<lA(CQ MINCO"1 SPACFR-~ETFP P"'NFl,C;IG flFr '31-33<;0-03R4 4 
000007 468 21C~C;P('i6 A ~It-crl" PC1730-f(WFR SUPPLY 8 ~.;. ~ " 4 0- 1~ 77 I 
000.008 18<;6 WAl scn INSUlAT(P-WAS~ER,.140 Ie 1'l1-9630-00':\l, 2 
OOOOOq 1414-6 .... SM IT H TFRM STPlp-r.NOING,'6 SCREW ~1r. R~-G630-0aA~ I 
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0fF.rFC./fl~n • 	 ---FFF--- CQA~I~r. ~UMPFP ~F(P NAME DESCRIPTION PH CATAlCG ~U"BEP ClY. 
PFr.. FNn. - ~Fr,P PAPT ~C. 

nonnl" 41<; l3n7~A(,4C;-7 1\ "INCfl'~ PlATE-CCVER,nl~PlAY PANfL fI ~-~ ~ZO-2J5P I 
000011 415 040l7.r02-1 E "INCO~ HANOlF.-FUlL,I.5tl LeNG P3-",Z1'l-OI44 1 
ooorl1 Z 4"'~ 7117- , Tf-IFPMAllOY PAO-lSTR, I~LINF, 1 LEAns 9l-9"90-0191 1 
onoo14 468 TURING-lfFLON,_lA .047 In,NAT e3- 1 c;) 0- 0 H l AR 
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TITLF PW~ SUP A5SY-FLECT,Z TRACKS CATALOG NO. 8J-5920-1822 PL 6403lAOOO-2 REV A 


REF.CE~./FtNn • ---EFF--- nRAWINf. NU~8ER ~FGR NAME o ESC R , P T ,ON P~ CATALOG NU~AER QTY. 

RFG. E~D. - ~Ff.~ PAPT ~C. 

SAME AS 64031AOOO-l EXCEPT FOR Fl, T1, 000007, AND 000014 

F1 468 ~l 701.0:; 1I TTELFU5E FUSE-3AG-l.5 AMP. 

T1 ZlCCQAC04 A "INcn~ ~FMR-POWER,TRAN5PORT ELFCT 
-----=-n-,..,.,-' N([1 "4468 ?305QACC;6 PC70+-P(WER SUPPLY, SIG ELECT000007 

~ 
0.... 

~ 
!.11 
N 
I 
~ 

e3-11350- 800Q 1 

1!~-31340-11"1 1 

8 J-J640-0c;cH 1 

0

-D 
~ 
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"'Fe; PI\PTS LIST 

co TlTl.E DWD C;UP AC;~V-FlFC1,2 lPAr:KC; CATAlCr. Nn. Rl-Sq?C-IR72 Pl fl4C31MH'C-? RF\I A 

RFF.OF'i./FIf>.;[l I ---FFF--- CRAWTNr: NlIMAFR ",rGP N'AMF o F ~ C R , P T ION PH C~T~lrr. ~u"'PEP CTY. 
BFr,. f~n. - ~FGP PAPT ~C. 

. 000rl14 46R fF.ltF- 27-177 lHFR"'AX WIRF-TVPE C,?7GA ~~T TFFlN JKT R1-1ClIO-041fo .AR 

~ 
0
~ 

~ 
~ 

N 

I 

~ 

f"
ir 

~, 

-,
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"FG PA~T~ LIST 

TYTLF H~r, ~~5v-~Ir. FLfCT,qFC/PFP C~T~LCG NO. R3-4QlO-?QAn PL 6400;Q4010 RFV C 

RFF.CE~./FYNn • 	 ---EFF--- rn~WrN( NU~RER ~FGR NAMF I) ESC P Y P T YON PH CATALOG NU,.BER CTY. 
RFC. ~~n. - ~F~P PAPT Ne. 

r:t 01 C~Y3I:3F41"1< ~YL STn (AP-FXO,TA 41 UF, 35 V, 10~ 83-1510-608r; 1 
CR IOI,cqn: z , 467 IN40C4 "(,TOPOLA PECT -SI,CYF JCT,400PIV 1 AMP 8~153O-C151 3 
CRI04 

n$IO~ 	 IH1L-AI Fl-noon TS TR EL ECT LIGHT-INOIC4T8R,P25TC,REO eJ-1550-2582 1 

Jlnl n'lF SkI T(HCRAFT CONN-REep,ELEc,F~L ~TG, 3 SOC 83-1610-1105 1 
JIO? rl'll sw nCHCR 4FT CONNrRECP,ELEC,PNL ~Tr" 3 PIN 83-1610-1106 1 
JI03 ~-111 SWITCH(Rl!FT J4CK-TEl,2 CONCUCTOR,YNSUlATEO 8~1 HO-0885 1 
J104, Jl 'l",Jl 06, Me; "1107F 10 5L- ~P "'I L c:;m CCNNrRE(PT,BnX ",T(,3 PIN ceNT 81-1" 10-I'HO 5 
JI07,Jlr:Q 

~ 
0' JI0Q.J111 1-4£1(273-0 411 P Y!IIC ~HFLL-C(NN,RECT,.'i65 WDX.65 ~3-1610-0qz3 2 
ol> J 1 1'l 1-480~n-o AMP I!IIC SHFLL-C(~N,RECT, .6S0WOXI.2AO B-1610-0934 1 

~ 1(101,KU12 	 I(HP17011 HTTP r. BRU1<4 RElAY-4POT,6r;0 OH,.. 24VOC 3 AMP 8 ~ 1550- 3550 2~ 

tv 
I Olnl 	 '''l'l'l(HA GFNFRAL FLFC TSTR-SY,hPN, PWP, 25 vee R3-ISlO- 2130-J 	 I 

RIon l071f,3 CTS OF BE~!IIE RES-V~~, WW, 2K OHM SW S% 83-1520-1299 1 
P 101 C~7PI-B5" "'I NC01<4 SPEC RES-FX[,FIL"',620 OHM,1/2W,2t S 81-1520- 1156 1 
RIOl,RllA OA1RI-720? ,..YNCOt04 SPEC ~ES-FXO,FILM,I'iO [:HM,1/2W,2t S 83-1520-1202 2 
PI04,Rl('i 041AI-1365 "'r~co", SPEC RES-FXC,FIlM,S.6K CHM,1/2W,2IS 83-1S2O-136r; 2 
RI06 30lCB CT~ OF AERNF RE~-VAR,COMP,IOK (H"',2W,301 83-1520-1316 1 
PI08 04181-1150 MYNCOM SPEC RE~-FXO,FIL,..,330 [HM,1/2W,2% S 83-1520-1350 I 

-P 110 I. YTTLF DEVIL C""'ITE RES-FX[,COMP,33 ('~M,I W, 5t A3-9520- 4120 1 
RI14 L YT TL E I)E VIL C'HMI TF RES-FXO,CO~P,210 OHM IW 5% 83-9520-4091 1 
R1l5,R117 LYTTLE OEVIL r""'ITE RES-FX[,COMP,39C OH~ IW 5~ fl3-QC;20-4142 2 
P 116 C~7fll-n"c "'YN(n", <iPEC RFS-FXO,FILM,2.21< OHM,lflW,2t5 8 ~-1520-1360 1 
PI I q OA7RI-B'iG ~YNCO"1 SPEC 0E~-FXO,FIL~,1.7K (H~,1/7W,2tS 83-1520-135Q 1 
PI20 O~781-1lf>1 "'INCO'-1 SPEC RE~-FXO,FYL~,6.AK ~~M,1/2w,2tS R3-152o-1361 1 

SIOl 	 SF F nE ~c 01 ALC 0 SWY TCH-Fi!, Q?7-1141-151?-'i23 '33-1550- 52 21 I 

-CJ 
-CJ 

http:RE~-FXO,FYL~,6.AK
http:0E~-FXO,FIL~,1.7K
http:RFS-FXO,FILM,2.21
http:RES-FXC,FIlM,S.6K


~ F G PAR T ~ LIS T 
N 
o 
o T'll~ H~G A~~Y-Slr, FLECT,RFf.fRFP CAT_LOG Nn. ~J-4q~0-2qRO Pl l:ItO"lqAOlO REV C 

RFF.CF~.fFINn • ---FFF--- OqA~INr, NUMBER ~FGR NA~E n ESC R , P T I a ~ PI-' ClTALor; NUMBER QTY. 
~EG. FNr. - ~FCP PAPT NO. 

c;} C'? C:FE OE ~C 01 AlCO ~WITCH-Fe, Q77-1141-1'i7~-SZ3 Rl-1550-5226 1 
Slrll ,SI rl4 00000AQo;7-2 1\ ~INCO'" SWITCH-POT,PHEN,115VAC 230 MA 81-15S0-5ZZo; 2 
c;t 0 Ii S~t, J 5TACI(DCLF ~WITCH-SLIDE,~P 3 POSITION "3-1550- 5228 1 
q (If, !;~"O STACK"OLF SWITCH-~LIOF,npOT H-1550-"l22Q 1 

nOI 
TlO? 

71nO;QA02'i 
7lrSQA C?q 

R "'INCOt.ll 
A "'I NCC't.II 

)( P1R- AtJ[ 10 INPUT 
~F"'R-AU[IO QUTPUT,SIr, ELECT 

8 ~ 3~40-IIZZ 
R3-3540-II0Q 

1 
I 

TBI,TR2 It-fl I 76 CI ALCON TERM SD-O; POS,.32S wo XI.312LG 81-1640-062'5 Z 

00000 I 
000002 

2lCSQACOI-I 
7l0SqAnOI-2 

I) "INCa'" 
o MI NCO'" 

PLATE-HS( MTG,RH,~IG ELECT 
PL~TF-MIG,HSNG,RH,!;IGNAL FLECT 

8 ~- ~ '3 70- 112 e 
8 ~-3320-11 ZQ 

1 
I 

000(')(11 73"1o;qAr)06-1 E ~INcn ... PLATE-PANEL MTG,LH,SIG ELfCT 8~-1~20-1130 Z 
~ 
C7' 000000; 710o;QAC04 B "INCOM SUPPORT-ROO,GUIOF,P.C. eCARO 83- 3~40-03AQ 4 
". 000006 ?3no;qA074 E MINCOM BR~CI(ET-~"'FR JIITG,SIGNAL ELECT 81-3 ~20-1133 2 

" )
~ 

000007 
000008 

?lC5QAC7tl 
2105QAOO~-2 

8 "'INcnM 
A "'INCOM 

RRACKET-SLOTTEC,DOOR STOP 
PANEL-FPCNT,SIG~AL ELECTRONICS 

A3- 3 ~ 2 0- 1 I 21 
R1-3360-1663 

1 
I 

N 
I 
--.J 

001'0 II 
000012 
000011 

2305qA013-1 
21C'5QA013-2 
R 10t:-121! 

R 
!l 

po! I NCO~ 
"INCOM 
<:CANRF 

HINGf-BLTT,OOOR LEAF,LH 
HI~r.F-BUTT,r.OOR LEAF,RH 
~PACER-CUIOE,P.C. 80,.121) THI< 

83- 3210-0415 
8 ~-1 270-0416 
,:n-13"l0-038"l 

I 
1 
8 

flO 00 lit 00000A614-7 G ~INCO'" SPACER-P.C. BO,CHAN, .5(10 LG A~ 1350- 0236 16 
00(l011) COCrCAEl4-Q r. "'I NCO'" ~"ACER-F.C. BD,CHA~,.62~ LC R ~-~ 150-0238 16 
000016 01)000A614-21 r, "'INCOM SPACER-P.C. BO,CHAN,?.QItI Lr. 8~-~~'50-0386 4 
000017 
00001R 

(crOOl"'14-22 
7l05QA007 

r; 
11 

JIIINCO'" 
"'INCOM 

~PACER-F.C. ~C'(~'N,l.lqO LG 
P~~FL-CCNNfCTOR ~TG,~IC ELECT 

e~- P~0-O~81 
8 ~-3l60-0730 

A 
1 

onOOIQ 73r)o;QA007 '\ Mt NW'" PI\NFL-FRONT,COM"C'NFNT MTG 8~-3360-072q 1 
000020 CClt-007ft-OOO VIICING TN5FPT-FCLARll'~G,CONN,.100 LG 8 1- I 6 1 0- 0 160 q 
oooon ?l05QA078 8 MINcnloll C:PRfNG-conR CATCH,SIG ELECT 8~-~2RI)-0447 1 
000011 KL1C'l RAYTHFON lOCK-DfIL,KNOR,RO, 1.00 DI~ 83-121o-0~88 2 
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