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P/NSOOS- 0886/0887 Rev.~ 

Revision Date JUNE 1991 

Effectivity SIN 1100450 

TFT OPERATION MANUAL ADDENDUM 

MODEL 886/887 MANUAL P/N 5004· 0886/0887 Rev. B 

IMPORTANT MANUAL CHANGES 
1. AH LOOP ANTENNA FOR MODEL 886 EBS AM RECEIVER 

A tuneable loop antenna for AM reception has been tested by TFT 
and found to be an effective device for use in conjunction with 
the TFT Model 886, EBS AM Receiver. This loop antenna is used 
indoors to optimized RF gain and selectivity. 

This antenna is also available through: Edmund Scientific 
101 E. Gloucester Pike 
Barrington, NJ 08007-1380 
(609) 573-6250 

Trade Name: Super Select-a-tenna 
Part No. 72147 

If higher RF signal level to the Model 886 is required an outdoor 
antenna can be used . See the diagram below for installation and 
connections. 

3 F'T OR HIGHER 

• SENSITIVITY CAN BE INCREASa> BY USING A LONG w'lRE 
ANTENNA CONNECTED IN THE Fll..l.Dw'ING MANNER, 

SELECT-A-TENNA 

CUT OFT OUTER 
CONDUCTOR 

6' COAXIAL CAIL£ 
FROM TI£ F' ACTDRY 
TF'T PIN 4750-0827 

CENTER CONDUCTOR 
UlNG w'lRE ANTENNA 
OUTSIDE BUILDING 

TFT MODEL 886 

2. Model 887 FM Antenna Installation 

a. Replace page 2 . 5 
b. Add Fig. 2.3 after Fig. 2 . 2 

TFf Form No. S300-01.68C 
2-26-90 
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AM and FM EBS Systems 

h. For remote control usage, connect the REMOTE ACTIVATION (ON AIR) 
terminals, pins 8 (ground) and 9 of J3 on the 887 rear panel, and the 
REMOTE RESET terminals, pins 10 (ground) and 11 of 13, to momentary
to-ground switches. Grounding these lines activates the functions. 

1. If the 887 will be used to activate a station alarm, connect the alarm device 
to the EBS ALARM RELAY terminals, pins 1 thru 6 of J1 on the 887 rear 
panel. See Figure 2-1, Model 886/887 Wiring Diagram, at the back of this 
section for relay configuration. 

j. Ac power is applied through the rear panel ac connector. Connect the line 
cord to an appropriate outlet. The 887 should now be on. 

2.6 AM Antenna Installation 

If a local AM antenna is not available, an end-fed long wire antenna (approximately 250 
ft.) can be used. One end of the long wire should be connected to the ANT 75Q connec
tor. 

For moderately strong signal areas, an alternative to the long-wire antenna connection 
can be used. Refer to Figure 2-2, AM Antenna Installation Diagram, at the back of this 
section. 

2. 7 FM Antenna Installation 

For indoor and moderate strong area, the supplied FM indoor antenna and 300Q to 75Q 
matching transformer can be used. Refer to Figure 2-3 FM antenna matching installation 
diagram at the back of this section for connection. 

2-5 
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SECTION 1 
GENERAL INFORMATION 

1.1 General Description 

AM and FM EBS Systems 

The Models 886 and 887 EBS Systems are designed for broadcasters to meet Parts 73.940, 
73.941, and 73.942 of the FCC Rules and Regulations. 

The 886 AM Receiver uses a frequency-synthesized local oscillator which is phase-locked 
to a 5 MHz crystal oscillator. It is tunable across the AM broadcast band in 10 kHz 
increments via a 3-digit front panel pushbutton switch. The 886 Receiver's stability is 
±500 Hz per year. 

In addition to broadcast station use, the AM Receiver provides low cost EBS monitoring 
for emergency services such as police, fire, hospitals, and Civil Defense agencies listening 
to EBS-participating stations during an emergency. 

The 887 FM Receiver is a high performance, tunable receiver. It uses a 3-digit front 
panel pushbutton switch that tunes in 100 kHz increments. This receiver is ideally suited 
to FM inter-city relay networks, key links in the EBS alerting procedure, thus allowing 
pickup and rebroadcast of emergency programming without degradation of signal quality. 

Both EBS Systems have a built-in, two-tone decoder for the 853 Hz and 960 Hz EBS 
signaling tones from demodulated outputs. Stable piezoelectric tuning fork filters are 
used to achieve a bandwidth of ±5 Hz from each tone frequency. 

This integral two-tone EBS generator, which uses individual crystal oscillators, produces 
the 853 Hz and 960 Hz tones simultaneously, with an accuracy of ±0.25 Hz. Tone 
amplitudes may be observed and adjusted individually. Test and on-air transmission 
switches are provided on the front panel. 

There are two 2-digit LED displays on the front panel of both systems. These displays 
show the number of days (up to 12) since EBS test transmissions were last received 
and/or sent. Two LED bar graph displays are also provided for audio and RF level obser
vations. 

A speaker is provided on the front panel for audio monitoring. This speaker works in 
conjunction with the rear panel volume control, which also adjusts the volume of an exter
nal speaker when connected to a rear panel phone jack. 

Both receivers are configured at the factory to operate from a 117 Vac, 50 Hz or 60 Hz 
power source. 

1-1 
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AM and FM EBS Systems 

1.2 Specifications 

AM Receiver 

Frequency Range ......................................... 540 kHz to 1750 kHz 

Local Oscillator Stability............................ ±500 Hz per year 

Tuning Method............................................. Pushbutton stepswitch in 10 kHz incre

ments 

Antenna Input............................................... 750 nominal, unbalanced 

Sens1t1v1ty ....................................................... 30 µ V for 20 dB signal-to-noise at 30% 

modulation 

Image Rejection ........................................... 25 dB 

AGC ................................................................ 60 dB 

IF Bandwidth, 6 dB...................................... ±5 kHz 

Harmonic Distortion................................... Less than 3% at 75% modulation 

Noise............................................................... 45 dB or greater below 75% modulation 

with 10 m V /meter RF signal level 

Audio Outputs (6000)................................. Balanced: + 8 dBm 

Unbalanced: 1 Vrms 

Carrier-off Output........................................ Active pull-up to 10 V, 10 mA 

FM Receiver 

Frequency Range......................................... 88 MHz to 108 MHz 

Tuning Method............................................. Pushbutton stepswitch in 100 kHz incre

ments 

Antenna Input............................................... 750 nominal, unbalanced 

1-2 
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AM and FM EBS Systems 

Sens1t1v1ty........................................................ 2 µ V for 20 dB quieting 

IF Bandwidth, 6 dB ...................................... ± 150 kHz 

Image Rejection............................................ 40 dB 

AGC................................................................. 80 dB 

Audio Frequency 
Response......................................................... ± 1 dB, 50 Hz to 15 kHz 

Harmonic Distortion.................................... 1 % at 33% modulation 

Signal-to-noise Ratio 
(SNR) .............................................................. 60 dB or greater below 100% modulation 

at 50 1-i V RF input 

De-emphasis .................................................. 75 ,,sec 

Audio Outputs (6000) ................................. Balanced: +8 dBm 

Unbalanced: 1 Vrms 

Carrier-off Output ........................................ Active pull-up to 10 V, 10 mA 

Decoder (AM and FM) 

Decoder Input Level.................................... 100 m V into 6000 

Bandwidth....................................................... :t:5 Hz 

Frequency Stability....................................... ±0.25 Hz, crystal-controlled 

Audio Output Level..................................... 250 mW, internal speaker 

Generator Output Level 
( 6000) .............................................................. Balanced: + 8 dBm 

Unbalanced: 1 Vrms 

1-3 
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AM and FM EBS Systems 

Harmonic Distortion................................... Less than 2% 

Tone Duration .............................................. 6, 12, or 24 seconds, adjustable 

Tone Level Adjust........................................ Internal 

Time Delay for De-muting......................... Adjustable to 2, 4, or 8 seconds 

External Alarm Contacts ............................ SPDT relay contacts to rear panel strip 

Front Panel 

Day Display ................................................... Two 12-day digital displays to record num
ber of days since last transmission and/or 
reception of two-tone transmission. Auto
matic reset. 

ON/ST AND BY Switch................................ 3-position, spring-loaded toggle switch. In 
the ON mode, the speaker is demuted. In 
the ST AND BY mode, the speaker is 
muted until an EBS alert is received. 

RESET Switch.............................................. Resets (mutes) the speaker after receipt of 
BBS transmission. 

TEST/RESET Switch.................................. 3-position, spring-loaded toggle switch. In 
the TEST position, the 886/887 performs a 
self-test of the decoder. In the RESET 
position, it interrupts on-air transmission 
or a self-test. 

ON AIR Switches......................................... Two 3-position, spring-loaded toggle 
switches. Must be held in opposing posi
tions. Used to prevent accidental test 
transmission. 

853 Hz/960 Hz 
OPERATE Switch....................................... 3-position, spring-loaded toggle switch. 

Tests individual tones and connects both 
tones to an output for test operations. 

1-4 
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AM and FM EBS Systems 

Mechanical and Environmental 

Receiver Input Power.................................. 117 Vac, ± 15%, 50 Hz or 60 Hz, 20 W 
maximum 

Operating Temperature .............................. 0°C to + 50°C (32°F to 122° F) 

Dimensions..................................................... 1 3/4" ( 4.4 cm) H x 19" ( 48.3 cm) W x 10" 
(25.4 cm) D 

Weight ............................................................. 6 lbs. (2.7 kg) 

1.3 Warranty 

TFT, Inc., warrants each of its manufactured instruments to meet the specifications when 
delivered to the BUYER and to be free from defects in material and workmanship. TFT 
will repair or replace, at its expense, for a period of one year from the date of delivery of 
equipment, all parts which are defective from faulty material or poor workmanship. 

Instruments found to be defective during the warranty period shall be returned to the 
factory with transportation charges prepaid by the BUYER. It is expressly agreed that 
replacement and repair shall be the sole remedy of BUYER with respect to any non-con
forming equipment and parts thereof, and shall be in lieu of any other remedy available 
by applicable law. All returns to the factory must be authorized by the SELLER prior to 
such returns. Upon examination by the factory, if any instrument is found to be defective, 
the unit will be repaired and returned to the BUYER, with transportation charges prepaid 
by the SELLER. 

Transportation charges for instruments found to be defective within the first 30 days of 
the warranty period will be paid both ways by the SELLER. 

Transportation charges for warranty returns wherein failure is found not to be the fault of 
the SELLER shall be paid both ways by the BUYER. 

NO OTHER WARRANTY IS EXPRESSED OR IMPLIED. TFT IS NOT LIABLE 
FOR CONSEQUENTIAL DAMAGES. 

1-5 
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AM and FM EBS Systems 

1.4 Claim for Damage in Shipment 

Your instrument should be inspected and tested as soon as it is received. The instrument 
is insured for safe delivery. If the instrument is damaged in any way or fails to operate 
properly due to transportation damage, file a claim with the carrier or, if insured 
separately, with the insurance company. 

WE SINCERELY PLEDGE OUR IMMEDIATE AND FULLEST COOPERATION TO 
ALL USERS OF OUR PRECISION ELECTRONIC INSTRUMENTS. 

PLEASE ADVISE US IF WE CAN ASSIST YOU IN ANY MANNER. 

TFT, Inc. 
3090 Oakmead Village Drive 

P.O. Box 58088 
Santa Clara, CA 95052-8088 

(408) 727-7272 
TWX 910-338-0584 
FAX (408) 727-5942 
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SECTION 2 
INSTALLATION 

2.1 Unpacking and Inspection 

AM and FM EBS Systems 

Upon receiving the instrument, inspect the packing box and instrument for signs of pos
sible shipping damage. After installation, operate the instrument in accordance with the 
procedures in Part A, Section 3, Operation, of this manual. If the instrument is damaged 
or fails to operate properly due to transportation damage, file a claim with the transporta
tion company or, if insured separately, with the insurance company. 

2.2 Power Requirements 

Both AM and FM EBS Systems are factory-wired to operate from 117 Vac. The line 
frequency must be either 50 Hz or 60 Hz. To select either 50 Hz or 60 Hz, jumpers 
(supplied) must be placed at the appropriate pins at both Pl and P2 on the Main Board. 
For 50 Hz, pins 3 and 4 must be jumpered; for 60 Hz, pins 1 and 2 must be jumpered. 
Refer to the exploded view of Pl and P2 below for pin locations. Maximum power re
quired is 20 watts. 

Tl 

Pl 

POWER 
TRANSFORMER 

°' ::: en 
.., tli ·~· "' Q. 

- 'r 

r21ooool 
4 3 2 1 

SWlO IU1f 11 

EBS Main Board 

Front Panel 
Model 886/887 

Note: Pin 1 of Pl and P2 is the squared hole. From the front panel view, the pins are 
numbered 1-4 from right to left. 
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AM and FM EBS Systems 

2.3 Pre-installation DIP Switch Settings 

There are two DIP switches located on the Main Board. They can be used to set the 
duration for the dual-tone signal and to set the de-muting time delay. These switches are 
shown in the figure for Paragraph 2.2 above. 

SW9 is used to set the tone duration for the dual-tone signal for either 6, 12, or 24 
seconds. This switch is set for 24 seconds at the factory. 

SWlO is used to set the time delay for the de-muting circuit. It can be set for either 2, 4, 
or 8 seconds. SWlO is set for 8 seconds at the factory . 

To change these DIP switches for other than the times set at the factory, perform the 
following: 

a. Remove the EBS top cover. 

b. To change the dual-tone duration, depress the switch position on SW9 for 
the desired time according to the following list. The remaining switch posi
tions should be in the OPEN position. 

Position 2 = 6 seconds 

Position 3 = 12 seconds 

Position 4 = 24 seconds 

Position 1 = Unused and should be in the OPEN position 

c. To change the time delay, depress the switch position on SWlO for the 
desired time according to the following list. The remaining switch positions 
should be in the OPEN position. 

Posron 2 = 2 seconds 

Position 3 = 4 seconds 

Position 4 = 8 seconds 

Position 1 = Unused and should be in the OPEN position 

d. Replace the EBS top cover and continue with the installation procedure 
below. 

2-2 
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AM and FM EBS Systems 

2.4 AM System Installation 

The Model 886 is calibrated and ready for installation into an equipment rack for imme
diate use. Ensure proper environmental conditions exist as specified in Section 1, Para
graph 1.2 of this manual. The operating temperature for this unit is between 0°C and 
50°C (32°F and 122°F). To install the 886, perform the following: 

a. Mount the Model 886 in the equipment rack and secure. 

b. If an AM receiver is installed, connect a 75Q coaxial cable from the antenna 
to the ANT 75Q connector on the rear panel of the 886. If a 75Q coaxial 
cable is unavailable, an alternative antenna can be used. See Paragraph 2.6 
below for further installation instructions. 

c. If desired, the RX AUDIO UNBALANCED terminals, pins 9 (ground) and 
10 of J1 on the rear panel of the 886, can be connected to a monitor or 
other external device. 

d. The RX AUDIO BALANCED terminals at Jl, pins 11 and 12 on the rear 
panel of the 886, can be connected to a monitor or other external device. 
The output at these terminals is + 8 dBm into 600Q. 

e. If a remote indication of carrier failure is to be provided, connect the CAR
RIER FAIL terminals, pins 7 (ground) and 8 of Jl on the rear panel of the 
886, to the remote indicator. The output 10 Vat 10 mA for carrier loss. 

f. Connect the program output to the AUDIO LOOP THRU RIGHT CH 
BALANCED INPUT terminals, pins 4 and 5 of J2 on the 886 rear panel. 
Connect the monaural program output line to the AUDIO LOOP THRU 
RIGHT CH BALANCED OUTPUT terminals, pins 1 and 2 of J2 on the 
886 rear panel. 

g. For remote control usage, connect the REMOTE ACTIVATION (ON AIR) 
terminals, pins 8 (ground) and 9 of J3, and the REMOTE RESET ter
minals, pins 10 (ground) and 11 of J3, to momentary-to-ground switches. 
Grounding these lines activates the functions. 

h. If the 886 will be used to activate a station alarm, connect the alarm device 
to the EBS ALARM RELAY terminals, pins 1 thru 6 of J1 on the 886 rear 
panel. See Figure 2-, Model 886/887 Wiring Diagram, at the back of this 
section for relay configuration. 

1. Ac power is applied through the rear panel ac connector. Connect the line 
cord to an appropriate outlet. The 886 should now be on. 
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AM and FM EBS Systems 

2.5 FM System Installation 

The Model 887 is calibrated and ready for installation into an equipment rack for imme
diate use. Ensure proper environmental conditions exist as specified in Section 1, Para
graph 1.2 of this manual. The operating temperature for this unit is between 0°C and 
50°C (32°F and 122°F). To install the 887, perform the following: 

a. Mount the Model 887 in the equipment rack and secure. 

b. If an FM receiver is installed, connect a 75Q coaxial cable from the antenna 
to the ANT 75Q connector on the rear panel of the 887. If a local FM an
tenna is not available, a conventional FM or TV antenna is satisfactory. 

c. If desired, the RX AUDIO UNBALANCED terminals, pins 9 (ground) and 
10 of J1 on the rear panel of the 887, can be connected to a monitor or 
other external device. 

d. The RX AUDIO BALANCED terminals at Jl, pins 11 and 12 on the rear 
panel of the 887, can be connected to a monitor or other external device. 
The output at these terminals is + 8 dBm into 600Q. 

e. If a remote indication of carrier failure is to be provided, connect the CAR
RIER FAIL terminals, pins 7 (ground) and 8 of Jl on the rear panel of the 
887, to the remote indicator. The output is 10 Vat 10 mA for carrier loss. 

f. To connect the right channel loop thru configuration, connect the program 
right channel balanced output to the AUDIO LOOP TIIRU RIGHT CH 
BALANCED INPUT terminals, pins 4 and 5 of J2 on the 887 rear panel. 
Connect the stereo generator right channel input line to the AUDIO LOOP 
THRU RIGHT CH BALANCED OUTPUT terminals, pins 1 and 2 of JZ 
on the 887 rear panel. See the wiring diagram for these connections, Fig
ure 2-1 (Model 886/887 Wiring Diagram), at the back of this section. 

To connect the left channel loop thru configuration, connect the program left 
channel balanced output to the AUDIO LOOP THRU LEFT CH 
BALANCED INPUT terminals, pins 9 and 10 of J2 on the 887 rear panel. 
Connect the stereo generator left channel input line to the AUDIO LOOP 
THRU LEFf CH BALANCED OUTPUT terminals, pins 6 and 7 of J2 on 
the 887 rear panel. See Figure 2-1, Model 886/887 Wiring Diagram, at the 
back of this section. 

g. To use the composite loop thru configuration, connect the stereo generator 
output or composite output to the COMPOSITE LOOP THRU IN connec
tor. Connect the COMPOSITE LOOP THRU OUT connector to the ex
citer modulation input. See Figure 2-1, Model 886/887 Wiring Diagram, at 
the back of this section for wiring connections. 
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AM and FM EBS Systems 

h. For remote control usage, connect the REMOTE ACTIVATION (ON AIR) 
terminals, pins 8 (ground) and 9 of J3 on the 887 rear panel, and the 
REMOTE RESET terminals, pins 10 (ground) and 11 of J3, to momentary
to-ground switches. Grounding these lines activates the functions. 

i. If the 887 will be used to activate a station alarm, connect the alarm device 
to the BBS ALARM RELAY terminals, pins 1 thru 6 of J1 on the 887 rear 
panel. See Figure 2-1, Model 886/887 Wiring Diagram, at the back of this 
section for relay configuration. 

J. Ac power is applied through the rear panel ac connector. Connect the line 
cord to an appropriate outlet. The 887 should now be on. 

2.6 AM Antenna Installation 

If a local AM antenna is not available, an end-fed long wire antenna ( approximately 250 
ft.) can be used. One end of the long wire should be connected to the ANT 750 connec
tor. 

For moderately strong signal areas, an alternative to the long-wire antenna connection 
can be used. Refer to Figure 2-2, AM Antenna Installation Diagram, at the back of this 
section. 
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l/2" Threaded Union 
or "U" Clamp 

ANTENNA 

Model 886 Rear Panel 

Antenna Suggested 
per drawing at right 

Mounting 
Surface 

llAR:E 

3 Turns 
#22 AWG 

3T 

1/2 T 
~-To 750 

Load 

Tune C so that antenna 
resonates at desired freq. 

1600 kHz C~30pf 
540 kHz C~600pf 

6600-2601 Rev. A 

Figure 2-2. AM Antenna Installation Diagram 

If a local AM antenna is not available, an end-fed long wire antenna (approximately 250 ft.) 
can be used. One end of the long wire should be connected to the 886 rear panel ANT 75Q 
connector. 

For moderately strong signal areas, an alternative to the long-wire antenna connection, 
shown above, can be used. 
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3.1 General Discussion 

SECTION 3 
OPERATION 

AM and FM EBS Systems 

The Model 886 AM Receiver uses a frequency-synthesized local oscillator which is phase

locked to a 5 MHz crystal oscillator. It is tunable across the AM broadcast band in 10 

kHz increments via a 3-digit front panel pushbutton switch. 

In addition to broadcast station use, the 886 provides low cost EBS monitoring for emer

gency services such as police, fire, hospitals, and Civil Defense agencies listening to EBS

participating stations during an emergency. 

The Model 887 FM Receiver is a high performance, tunable receiver. It uses a 3-digit 

front panel pushbutton switch that tunes in 100 kHz increments. This receiver is ideally 

suited to FM inter-city relay networks, key links in the EBS alerting procedure, thus al

lowing pickup and rebroadcast of emergency programming without degradation of signal 

quality. 

Both EBS Systems have a built-in, two-tone decoder for the 853 Hz and 960 Hz EBS 

signaling tones from demodulated outputs. Stable piezoelectric tuning fork filters are 

used to achieve a bandwidth of ±5 Hz from each tone frequency. 

This integral two-tone EBS generator produces the 853 Hz and 960 Hz tones simul

taneously with an accuracy of ±0.25 Hz. Tone amplitudes may be observed and adjusted 

individually. 

The front panel of both systems contains both test and on-air transmission switches, two 

2-digit LED displays (which show the number of days, up to 12, since EBS test transmis• 

sions were last received and/or sent), and two LED bar graph displays for audio and RF 

level observations. 

Also on the front panel of both systems is a speaker for audio monitoring. This speaker 

works in conjunction with the rear panel volume control, which also controls an external 

speaker when connected to the rear panel phone jack. 

3.2 Turn-on and Warm-up 

The Models 886 and 887 EBS Systems are configured at the factory to operate from a 117 

Vac, 50 or 60 Hz power source. Note: Ensure the proper jumpers for either 50 Hz or 60 

Hz are installed at Pl and P2 on the Main Board before applying power to the EBS 

System. Refer to Paragraph 2.2, Power Requirements, and the exploded view of Pl and 

P2 on Page 2-1 of this manual for the proper installation of these jumpers. To turn on 

3-1 

wigfi
Stolen 2 Line Transparent

http://www.SteamPoweredRadio.Com


www.SteamPoweredRadio.Com

AM and FM EBS Systems 

the 886/887, connect the ac line cord to an appropriate outlet. No warm-up is required. 
The 886/887 is now ready for use. 

3.3 Controls, Connectors, and Indicators 

The following summary descriptions refer to the front and rear panel controls, connectors, 
and indicators of both 886 and 887 EBS Systems. Numerals in parentheses, ( ), refer to 
the reference numbers in Figure 3-1, Model 886 Front and Rear Panel Illustration, and 
Figure 3- 2, Model 887 Front and Rear Panel Illustration, at the back of this section. 

Note: The only difference in descriptions between the AM and FM Systems is reference 
number 15, the FREQUENCY XlO kHz (Model 886) and FREQUENCY MHz (Model 
887) pushbutton switches. Each system has its own summary description for these 
switches. 

Front Panel 

Ref. No. Designation 

1 GENERATOR 
RESET/TEST 
momentary switch 

2 GENERATOR 
853 Hz/960 Hz 
OPERATE 
momentary switch 

3 GENERATOR ON 
AIR momentary 
switches 

Function 

Used to test the operation of the two-tone 
generator without interrrupting normal 
programming. In the TEST position, the 
speaker is on and there will be no d~lay. If, 
however, the SPEAKER ON/ST AND BY switch 
is in the ST AND BY position you will experience 
a delay. The delay is dependent on switch 
positions of DIP switch SWlO, the Time Delay 
for De-muting switch on the EBS Main Board. 
Refer to Section 2, Paragraph 2.3 of this manual 
for pre-installation switch position information. 
In the RESET position, the unit resets ON AIR 
or TEST during the dual-tone transmission 
activated by either of these positions. 

3-position, spring-loaded momentary switch used 
to test the two tones - either 853 or 960 -
separately. The specific tone will be heard on 
the speaker as long as the switch is in the 
corresponding position with the SPEAKER 
ON/ST AND BY switch (5) in the ON position. 

Used to transmit the dual-tone audio signal. 
These two switches must be placed in opposite 
directions, as indicated by the arrows on the 
front panel, at the same time. When ON AIR is 

3-2 
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4 

5 

6 

7 

GENERATOR ON 
AIR LED 

SPEAKER 
ON/STANDBY 
momentary switch 

EBS RECEIVED 
RESET momentary 
switch 

EBS RECEIVED 
SET LED 

AM and FM EBS Systems 

activated, pins 1 & 2 and pins 6 & 7 of J2 on the 

rear panel of the unit (normally used for the 

loop thru and program) will switch to the 
internal dual-tone output. The program will be 

interrupted for the duration of the dual-tone, 

which is dependent on the switch settings of 

SW9 on the Main Board. After the dual-tone 

signal, the unit will switch back to the program. 

Lights when ON AIR is activated by placing the 

GENERATOR ON AIR momentary switches in 
opposite directions at the same time. 

3-position, spring-loaded momentary switch. In 
the ON position, this switch turns on the 

speaker; in the ST AND BY position, it mutes the 

speaker. In the ST AND BY position, the 

speaker will automatically turn on when one of 

the following conditions exists after the 
de-muting delay set by SWl0 on the Main Board 

(refer to Section 2, Paragraph 2.3 of this manual 

for switch position information): 1) the 

GENERATOR RESET/TEST switch is in the 

TEST position; 2) the GENERATOR ON 

AIR switches are placed in opposing directions 

(as indicated by the positions of the arrows on 

the front panel), or; 3) the receiver receives a 

dual-tone signal. 

3-position, spring-loaded momentary switch that 

resets the EBS RECEIVED SET LED (7) on 

the front panel and the EBS Alarm Relay, Kl, 

on the rear panel. After receiving a dual-tone 

signal from another transmitter and 
acknowledging reception of the signal, this 

switch is used to reset the flashing EBS 
RECEIVED SET LED (7). Resetting this 

indicator will prepare it for the next reception 

of a dual-tone signal. 

Flashes on when the 886/887 receives a 
dual-tone signal from another transmitter. The 

LED will flash until reset with the EBS 
RECEIVED RESET switch (6). 

3-3 
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AM and FM EBS Systems 

8 EBS RECEIVED Used to set the calendar display after a power 
SET pushbutton outtage affecting the days since the last 
switch dual-tone signal was received. 

9 DAYS SINCE LAST LED displaying the number of days since the 
RECEPTION 886/887 received a dual-tone audio signal. Upon 
calendar display receipt of a dual-tone signal, this display resets 

to O (zero) and will increase by 1 each day after 
receiving the signal. If the 886/887 EBS System 
has not received a dual-tone signal by day 12, 
this display will begin flashing. If flashing 
occurs, either a dual-tone signal has not been 
received within the last 12 days or the unit may 
be faulty. 

10 CLKLED Flashes at 1 second intervals (1 Hz) to indicate 
that the Model 886/887 internal clock is correct. 

11 TRANSMISSION Used to set the calendar display after a power 
SET pushbutton outtage affecting the days since the last 
switch dual-tone signal was transmitted. 

12 DAYS SINCE LAST LED displaying the number of days since the 
TRANSMISSION 886/887 was used to transmit a dual-tone signal. 
calendar display It resets to O (zero) after transmitting the 

dual-tone signal. It will increase by 1 each day 
after transmitting the dual- tone signal. On day 
12, the display will begin flashing. If flashing 
occurs, either a dual-tone signal has not been 
issued within the last 11 days or the unit may be 
faulty. To test if the unit is functioning properly, 
reset the display by setting the RESET/fEST 
switch (1) to the TEST position. The calendar 
display should reset to O (zero), indicating a 
good unit. If the unit is working properly, reset 
the display back to its flashing mode. Using the 
TRANSMISSION SET pushbutton switch (11), 
set the display back to 12 and it will begin 
flashing again. 

13 AUDIO LEVEL bar Displays the audio level of the received program. 
graph display 

14 RF LEVEL bar Displays the RF level of the received program. 
graph display 
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15 AM EBS System, 
FREQUENCY 
XlO kHz pushbutton 
switches 

15 FM EBS System, 
FREQUENCY MHz 
pushbutton switches 

16 Speaker 

Rear Panel (AM and FM Systems) 

17 EXT SPK JACK 

18 COMPOSITE 
LOOP THRU OUT 
connector 

19 COMPOSITE 
LOOP THRU IN 
connector 

20 ANT 75Q connector 

21 Label 

22 VOLUME adjust 

23 Jl, 12-pin connector 

AM and FM EBS Systems 

For the AM EBS System, indicates the 
frequency of the station being received. The 
station frequency is equal to the numerals 
indicated on the switches times 10 kHz. 

For the FM EBS System, indicates the frequency 

(in MHz) of the station being received. The 
frequency is read directly off these switches. 

For listening to received program, received 
dual-tone signal, or transmitted dual-tone signal. 

Used to connect an external speaker to the 
Model 886/887. 

Connects to the exciter or transmitter 
modulation input. 

Connects to the stereo generator output. When 
the EBS ON AIR is activated, the composite 
output switches to the dual-tone circuit. After 
the dual-tone signal, the unit will switch back to 
the program. 

For connecting an antenna to the 886/887. 

Label for Jl, J2, and J3 pin connections. 

Adjusts the program or audio signal volume. 
Works in conjunction with the front panel 
speaker and the external speaker, if connected. 

Used to connect the following: 

Jl, pins 1-6, EBS ALARM RELAY: Connects 
the internal relay, Kl (1 A, 12 V), to these pins 
for the external studio alarm or control device. 
Normally, pins 1 and 2 and pins 4 and 5 are 
open; pins 2 and 3 and pins 5 and 6 are closed. 
When a dual-tone signal is received, pins 1 and 2 
and pins 4 and 5 are closed; pins 2 and 3 and 
pins 5 and 6 are open. When a dual-tone signal 

is received, Kl is energized. There is no 

3-5 

http://www.SteamPoweredRadio.Com


www.SteamPoweredRadio.Com

AM and FM EBS Systems 

24 J2, 12-pin connector 

de-muting delay. To reset the normal condition, 
place the BBS RECEIVED RESET switch (6) 
to the RESET position. 

Jl, pins 7 and 8, CARRIER FAIL: Used for 
indicating when no RF carrier is coming into the 
886/887. If the carrier is off, pin 8 is high. Pin 7 
is ground. 

Jl, pins 9 and 10, RX AUDIO UNBALANCED: 
Receiver unbalanced audio signal output; 600Q 
output impedance. Used for connecting an 
external device. Pin 9 is ground. 

Jl, pins 11 and 12, RX AUDIO BALANCED: 
Receiver balanced audio signal output; 8 dBm 
into 600Q output impedance. Used for 
connecting an external device. 

Used to connect the following: 

J2, pins 1 and 2, AUDIO LOOP THRU 
RIGHT CH BALANCED OUTPUT: Audio 
program output normally connected to the 
transmitter or exciter audio balanced input. 
When BBS ON AIR is activated, the internal 
relay disconnects the external audio program 
from pins 1 and 2 and allows the dual-tone 
signal to the transmitter. When the dual-tone is 
over, the loop-thru is reconfigured in order to 
connect the audio program signal. 

J2, pin 3: Ground. 

J2, pins 4 and 5, AUDIO LOOP THRU 
RIGHT CH BALANCED INPUT: Balanced 
audio input connected to the external audio 
program balanced output. Normally, the 
external audio program with loop-thru pins 4 
and 5 are connected to pins 1 and 2, 
respectively, of J2. These are connected to the 
outside transmitter balanced input. When BBS 
ON AIR is activated, the internal relay 
disconnects the external audio program from 
pins 4 and 4 and allows the dual-tone signal to 
the transmitter. When the dual-tone is over, the 
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25 J3, 12-pin connector 

AM and FM EBS Systems 

loop-thru is reconfigured in order to connect the 
audio program signal. 

J2, pins 6 and 7, AUDIO LOOP THRU 
LEFT CH BALANCED OUTPUT: Audio 
program output normally connected to the 

transmitter audio balanced input. When EBS 
ON AIR is activated, the internal relay 
disconnects the external audio program from 
pins 6 and 7 and allows the dual-tone signal to 
the transmitter. When the dual-tone is over, the 
loop-thru is reconfigured in order to connect the 
audio program signal. 

J2, pin 8: Ground. 

J2, pins 9 and 10, AUDIO LOOP THRU 
LEFf CH BALANCED INPUT: Balanced 
audio input connected to the external audio 
program balanced output. Normally, the 
external audio program with loop-thru pins 9 
and 10 are connected to pins 6 and 7, 
respectively, of J2. These are connected to the 
outside transmitter balanced input. When EBS 
ON AIR is activated, the internal relay 
disconnects the external audio program and 
allows the dual-tone signal to the transmitter. 
When the dual-tone is over, the loop-thru is 
reconfigured in order to connect the audio 
program signal. 

J2, pins 11 and 12: No connections. 

Used to connect the following: 

J3, pins 1-2, ONE SECOND PULSE END OF 
DUAL TONE ACTIVATION: After the 
dual-tone signal is transmitted during TEST or 
ON AIR mode, K2 is energized and pin switches 
from pin 2 to pin 1 for 1 second. You can use 
this 1 second to trigger peripheral equipment. 

J3, pin 4: No connection. 
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AM and FM EBS Systems 

26 1/2 A FUSE 

27 117 V AC line 

28 DUAL TONE 
LEVEL adjust 
(top cover) 

3.4 System Operation 

J3, pins 5 and 7, DUAL TONE TEST POINT: 
Used to calibrate a single tone output level. 
When the front panel GENERATOR 853 
Hz/960 Hz OPERATE switch (2) is in either 
position, there will be an 8 dBm balanced 
output. 6000 output impedance per tone. 

J3, pin 6: Ground. 

J3, pins 8 and 9, REMOTE ACTIVATION: 
Used to remotely control the 886 (887) to 
transmit the dual-tone signal. To activate, pull 
pin 9 to ground by connecting a remote control 
momentary-to-ground switch ( or equivalent) to 
these pins. Pin 8 is ground. 

J3, pins 10 and 11, REMOTE RESET: Used 
to reset ON AIR or TEST during dual-tone 
transmission. To activate, pull pin 11 to ground 
by connecting a remote control 
momentary-to-ground switch ( or equivalent) to 
these pins. Pin 10 is ground. 

1/2 amp fuse for the ac line. 

Ac line cord for 117 Vac to the 886/887. 

Adjusts the output level of the dual-tone alarm 
signal. 

The following paragraphs describe the operation of the 886 and 887 EBS Systems both as 
receivers and transmitters of the dual-tone emergency signal. On power-up, the EBS unit 
is in the ST AND BY position and ready for immediate use. 

3.4.1 Operation of the AM Receiver 

To use the 886 as a receiver, perform the following: 

a. Select the audio program by depressing the front panel FREQUENCY XlO 
kHz pushbutton switches (15) for the desired station. The actual station fre
quency is 10 kHz times what is displayed on these switches. For example, 
the switch positions for a 540 kHz station are 054. 
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AM and FM EBS Systems 

b. Upon power-up, an internal muting circuit mutes the speaker. To turn the 

speaker on, place the SPEAKER ON/STANDBY switch (5) to the ON posi

tion. The audio program will be on the speaker. 

c. Tune the speaker for optimum listening by adjusting the rear panel 

VOLUME control (22). 

3.4.2 Operation of the FM Receiver 

To use the 887 as a receiver, perform the following: 

a. Select the audio program by depressing the FREQUENCY MHz pushbutton 

switches (15) for the desired station. The frequency is read directly off 

these switches, contains four digits, and is read in MHz. The first digit is ac

tually the combination of two switches; this digit can be set from 8 - 10 

only. For example, the switch positions for a 100.1 MHz station are 1001. 

b. Upon power-up, an internal muting circuit mutes the speaker. To turn the 

speaker on, place the SPEAKER ON/STANDBY switch (5) to the ON posi

tion. The audio program will be on the speaker. 

c. Tune the speaker for optimum listening by adjusting the rear panel 

VOLUME control (22). 

3.4.3 Operation of the Two-tone Generator (AM and FM) 

To transmit a dual-tone signal, perform the following: 

a. Place the two GENERATOR ON AIR switches (3) in opposite directions at 

the same time. (The directions are indicated by arrows on the front panel.) 

b. To restore to normal programming, place the GENERATOR RESET/fEST 

switch (1) to the RESET position. 

c. To test the two-tone generator without interrupting normal programming, 

place the RESET/fEST switch (1) to the TEST position. The two-tone sig

nal will be present at the speaker. 

d. To test the tones separately, place the OPERATE 853 Hz/960 Hz switch (2) 

to the desired tone position. The tone corresponding to the selected switch 

position will be on the speaker as long as the switch is held in that position. 
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SECTION 4 
THEORY OF OPERATION 

4.1 General Discussion (Block Diagram, Figure 6-1) 

AM and FM EBS Systems 

Dual-tone generation takes place on the Main Board. When the RESET/TEST switch, 

SWl, is in the TEST position, the dual-tone signal is generated in the dual-tone generator 

circuit. The output, DUAL TONE OUTPUT, goes to operational amplifier U15-4. U15-

4 separates the dual tone into the 960 Hz and 850 Hz signals, which are then routed to 

their corresponding filter circuits. 

The 960 Hz signal is amplified by U16-1 and routed to U16-3, where a de level is 

detected. This de, a high logic level, is then sent to the demuting circuit via Al. The 853 

Hz signal is amplified by U16-2. U16-4, the de detector, detects the de level and routes it 

to the demuting ciruit via A2. 

When Al and A2 are high at the same time, during a self-test, the demuting circuit recog

nizes either the 2, 4, or 8-second time delay before turning on the speaker. 

SW2, the 853 Hz/960 Hz switch, selects a single tone. In the TS2 position, the 960 Hz 

signal tone is selected. The dual tone generator circuit sends this signal to the 960 Hz 

filter. When the CR6 LED on the Main Board is on, the 960 Hz filter circuit is operating 

properly. With SW2 in the TS3 position, the 853 Hz tone is selected and sent to its 

corresponding filter. When the CR7 LED on the Main Board is on, the 853 Hz filter 

circuit is operating properly. With the speaker enabled, either tone can be heard. 

The ON AIR switches, SW3 and SW4, work together to produce a dual test tone. With 

these switches in opposing positions at the same time, the dual-tone signal is generated 

and fed to the DUAL TONE OUTPUT line from the dual-tone generator circuit. This 

output has three available paths. 

The first path is to U15-4, the two-tone filter that separates the 960 and 853 signal tones. 

After filtering by U16, the two signals are routed to Al, A2, and then the demuting cir

cuit. A high level at Al and A2 at the same time to the demuting circuit drives 06, which 

in turn activates loop-thru relays K3 and K4. This activation changes the loop-thru con

figuration in order to let the dual-tone signal to the transmitter. 

The second path is through R74 to amplifiers U17-3 and U17-4. The result is a balanced 

dual tone output that is sent to 886/887 rear panel connector, 13, pins 6 and 7, for dual

tone test purposes. The Ul 7 output is also fed through the isolation transformer, T2, to 

the loop-thru K3/K4 configuration and to the transmitter. 
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The third path after on-air activation is via the audio power amplifier U18. At the same 
time the ON AIR switches are placed in opposing directions, the dual-tone signal is fed to 
the demuting circuit. U18 is activated after the delay set by the internal TIME DELAY 
DIP switches in the demuting circuit on the Main Board. (This time can be set for either 
2, 4, or 8 seconds.) The dual test tone goes through U18 and out to the speaker. 

The opto-coupler at J3, pin 9 on the rear panel is used to connect a momentary-to-ground 
switch in order to remotely control on-air activation. This configuration is used in place 
of SW3 and SW4 for on-air activation. 

The length of time the test tone is on depends on the TONE DURATION DIP switches 
on the Main Board. The time can be set for either 6, 12, or 24 seconds. 

With SWl to the TEST position, the TEST output line from the dual tone generator 
circuit will be low. This low level goes to the demuting circuit via TS5. This switch can 
also be used to reset the EBS RECEIVED LED on the front panel. 

The dual tone generator MU (mute) output is high when (1) SWl is in the TEST posi
tion; (2) SW2 is in either the TS2 or TS3 position or; (3) SW3 and SW4 are placed in 
opposing directions. When this output is high, 017 is on, thus muting the receiver audio 
signal to the filter circuit. 

The 1/S CLOCK comes in to the dual tone generator circuit from the time base circuit on 
the Main Board. It uses the ac power line frequency, either 50 or 60 Hz, as a reference. 
Place a jumper at either the 50 Hz PRESET or 60 Hz PRESET location. A jumper in the 
appropriate frequency location selects the corresponding frequency for use with the 
886/887. 

Dual-tone generator 1/S PULSE END OF DUAL TONE output drives the K2 relay. At 
the end of the dual-tone after on-air activation, the dual-tone generator circuit sends a 
signal at the rate of 1 pulse/second to drive peripheral studio equipment, if connected at 
J3, pins 1-3. 

The SEND output to the demuting circuit should be a high level. From demuting it goes 
to Q6 to drive K3/K4 and change the loop-thru configuration. This level also goes out as 
the SEND/RESET output line to the DAYS SINCE LAST RECEPTION Counter to reset 
the front panel calendar display to O (zero). 

From the dernuting circuit, the OA high level output lights the ON AIR LED. When the 
ON AIR switches are in opposite positions, this indicator is lit. 

When the 886/887 receiver circuit receives a program signal, it changes to the dual tone. 
The AUDIO LEVEL output goes to U15-4 via R29. From U15-4, the program signal 
goes to the filter circuit, whose output is a high level at Al and A2. This automatically 
turns on the speaker. The SPK ON/OFF line into U18 should also be high. This high 
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turns the DAYS SINCE LAST RECEPTION Counter to O via the EBS/RECVD line from 
the demuting circuit. 

When a program signal is received, the front panel EBS RECVD LED, CRl, should also 
be lit. When the ON AIR switches are placed in opposite positions or the RESET/TEST 
switch is in the TEST position, this LED should be extinguished. 

When the 886/887 receives a two-tone signal from another station, the AUDIO LEVEL 
line will also activate Kl (EBS ALARM) on rear panel connector Jl, pins 1-6, when an 
external alarm is connected. 

The receiver circuit AUDIO LEVEL output is also fed to rear panel connector J1 via 
U17. The outputs from U17 are the balanced and unbalanced outputs connected to Jl, 
pins 1-3, used to monitor reception conditions. 

Receiver AUDIO LEVEL output line also goes to the front panel AUDIO LEVEL bar 
graph display for monitoring the program audio level. 

Demuting circuit RF LEVEL output line goes to the front panel RF LEVEL bar graph 
display for monitoring the program RF level. 

SW5 is the SPEAKER ON/STANDBY switch, which is connected to the demuting circuit. 
When SW5 is in the SPK EN position, the SPK ON/OFF output is enabled and the 
speaker is on. With SWS in the SPK DIS position, the SPK ON/OFF output is disabled 
and the speaker is off. 

The EBS ALARM RESET switch, SW6, resets Kl (EBS ALARM). 

REC COUNTER SET is the front panel pushbutton switch used to advance the Recep
tion Counter. 

TRANS COUNTER SET is the front panel pushbutton switch used to advance the Trans
mission Counter. 

The CLOCK LED, CR2, is the front panel CLK LED that flashes at I-second intervals to 
indicate that the 886/887 internal clock is functioning correctly. 

The phone jack is used to connect an external speaker. 

The power supply circuit is located on the Main Board. The transformer takes the ac line 
voltage, rectifies it, and regulates it to get an unregulated + 20 V de and two regulated 
voltages, + 12 Vdc and + 5 Vdc. These voltages are distributed to those circuits requiring 
them. 
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4.2 Main Board (Figure 6-2) 

EBS tones (single and dual), control and display signals, and PC board voltages for the 
EBS System are generated on the Main Board. The following paragraphs discuss these 
functions. 

4.2.1 Tone Generation 

The dual-tone signal is generated on the Main Board either by placing the RESET/TEST 
switch to the TEST position or by placing the ON AIR switches in opposite positions at 
the same time. 

SWl is the GENERATOR RESET/TEST momentary switch on the front panel. With 
SWl in the TEST position, U2, pin 5 will be high. This logic high level output goes 
through a series of gates. The high level goes to US, pins 1 and 5; the output of US, at 
pins 3 and 4, will also go high. These outputs are fed to U7, with the outputs at pins 4 
and 10 going high. These outputs are then routed to U9. The resulting output levels are 
high at U9, pins 3 and 4. 

The high levels from U9, pins 3 and 4 go to U12, pin 2 and U14, pin 2, respectively. The 
high input levels at these ICs enable each to generate a single tone signal: U12 generates 
the 960 Hz and U14 generates the 853 Hz. The single tone signals each are fed to dif
ferent sections of U15, where the signals are amplified. The outputs go to U15, pin 9. At 
U15, both signals are mixed. The resulting output is a dual-tone signal at U15, pin 8. 

Length of the dual-tone signal is dependent on the 1-second timebase generated at U32. 
This timebase goes to Ul0, pin 9 where it is divided by 3 to get a 1/3-second pulse. This 
pulse is fed to Ul0, pin 1, the programmable counter, where the position of switch SW9 
controls the duration of the dual-tone signal for either 6, 12, or 24 seconds. This counter 
controls U2. At the end of the dual-tone signal, U2 is cleared and, consequently, turns 
off the two signal generators, U12 and Ul4. 

Also at the end of the dual-tone signal, U ll, pin 5 goes high. At the same time, a 1-
second input at Ull, pin 11 forces a high output at Ull, pin 9. After 1 second, this high 
will clear Ull and a 1-second pulse will be present at Ull, pin 5. This pulse goes to R61 
to drive Q4 in order to control relay K2 on rear panel connector J3. 

When the two-tone generators are on ( either by placing SWl to TEST or the ON AIR 
switches in opposing positions), they can be turned off by setting SWl to the RESET 
position. With SWl in the RESET position, U2 and Ul0 are cleared, thus clearing the 
tone generation circuit. 

SW2 is the GENERATOR 853 Hz/960 Hz momentary switch on the EBS System front 
panel. With SW2 in the 960 Hz position (TS2), U 5, pin 6 is high, causing U7, pin 4 to go 
high. This logic level high goes to U9, pin 1 and forces the output at U9, pin 3 to go high. 
This high turns on tone generator Ul2, which generates the 960 Hz tone. 
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With SW2 in the 853 Hz position (TS3), Ul, pin 8 is high. The high level goes to U5 
where the resulting output at US, pin 4 is also high. This high goes to U7 and the output 
at U7, pin 10 is high, which causes U9, pin 4 also to go high. The high at U9, pin 4 turns 
on tone generation at U14, thus generating the 853 Hz tone. 

Front panel switches SW3 and SW4 are the GENERATOR ON AIR switches. They must 
be placed in opposing directions at the same time to generate the dual tone. With these 
switches in opposite positions, U2, pin 9 will be high. This level goes to gate U9. U9, 
pins 3 and 4 will go high, thus turning on the tone generators, U12 and U14. Their in
dividual tones are then mixed in U15 with the resulting dual-tone signal generated at 
U15, pin 8. 

When remote activation - connected to the rear panel at J3, pins 8 (ground) and 9 - is 
low, it drives the opto-coupler U54. U54 will turn on the ON AIR switch function as 
described above. 

When remote reset - connected to the rear panel at J3, pins 10 (ground) and 11 - is 
low, the opto-coupler U53 will be high. This high turns on Q15, which in turn sends a 
high to Ul, pin 1. This will clear U2 and act as a reset function identical to that of SWl 
in the RESET position. 

The dual-tone output at U15, pin 8 is fed to three different paths. First, the signal goes to 
amplifier U15, pin 13 via R22 and C21. The dual-tone signal is amplified here with an 
output at U15, pin 14. This output is fed to two filters, FLl and FL2. The tones are 
separated by the filtering process. FLl filters out the 960 Hz; FL2 filters out the 853 Hz. 

The 960 Hz out of FLl goes to U16, pin 2 and out at U16, pin 1. This output is fed to 
CR2 and C32, which rectify the signal, and turn on Q2. Comparator U16, pin 8 will then 
go high and turn on CR6, LEDL When CR6 is on, it is a visual indication that the 960 
Hz is present in the circuit. 

The 853 Hz out of FL2 is routed to U16, pin 6 and out at U16, pin 7. This output is 
rectified by C30 and CR3 and turns on Q3. Comparator U16, pin 14 will go high and tum 
on CR7, LED2. When CR7 is on, it is a visual indication that the 853 Hz signal is present 
in the circuit. 

The second dual-tone signal path from UlS, pin 8 is through R23, C22, R58, and R59 to 
the audio power amplifier, Ul. U18 drives the internal loudspeaker. This audio path is 
another method used to check the tones. 

The third dual-tone signal path is through R74, C44, and R77 to U17, pin 9. Two 
balanced outputs - Ul 7, pins 8 and 14 - are fed to the secondary of T2. These 
balanced outputs go to pins 8 and 9 of K3 and K4 for the loop-thru configuration. The 
outputs, controlled by Q6, are routed to the rear panel of the EBS unit via 13, pins 5 and 
7. The balanced outputs are 8 dBm into 600Q for a single tone at these test points. 
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From the receiver, the audio program has three paths. First, the audio goes through R29, 
R129, R30, and C24 to U15, pin 13. If the audio program contains a dual-tone, the signal 
is amplified, filtered, separated, and rectified as discussed above. Each signal - the 853 
Hz and 960 Hz - is used to turn on CR7 and CR6, respectively. If the audio program 
does not contain a dual-tone signal, the decoding circuit will not be activated and LEDs 
CR6 and CR 7 will be off. 

The second audio path is through R56 and R59 to the audio power amplifier. The user 
can monitor the audio program with the internal loudspeaker. 

The final audio path is through R60, C39, and R63 to U17, pin 2. U17, pins 1 and 7 are 
balanced outputs which are fed to the rear panel at Jl, pins 11 and 12. The only purpose 
of these outputs is to connect monitoring equipment. These outputs are 8 dBm into 
600Q per single tone. 

The dual-tone is present when (1) the signal is received in an audio program, (2) the 
RESET/fEST switch has been placed in the TEST position, or (3) the ON AIR switches 
have been placed in opposite positions at the same time. When a dual-tone signal is 
present in the circuit, the output at U16, pin 8 and R54 and at U16, pin 14 and R55 will 
be high. U19, pins 1 and 2 will also be high; thus, pin 3 of U19 will be high. This high is 
connected to U19, pin 6; a 1-second pulse from U47, pin 4 is fed to U19, pin 5. C132 and 
R133 at Ul9, pin 5 differentiate the leading edge of this I-second pulse to U19. This 
pulse triggers programmable counter U20, which is connected to the output of U19. 

SWl0 is a DIP switch at U20. This switch sets the demuting time to either 2, 4, or 8 
seconds, depending on the switch position. The output from SWl0 triggers U23 to force 
pin 5 high. This high is connected to U19 at pin 9 and forces Ul9, pin 10 to go high. 
This high output triggers U23, pin 9 high in order to turn on the audio power amplifier 
and have the dual-tone at the speaker. 

4.2.2 Controls and Indicators 

At U22, TEST/SEND inputs come from the EBS front panel RESET/TEST and ON AIR 
switches to pins 8 and 9 of U22. These pins are normally in a low logic state. U22, pin 
10, also low, is inverted at U21 and fed to U24, pin 12. 

When the EBS System receives an audio program that includes the dual-tone signal, the 
U20/U23 circuit will detect it. The clock at U24, pin 11 enables U24 to transfer the high 
logic level from pin 12 to pin 9. This high output indicates that the system has received 
the dual-tone signal. The high is fed to Ul9, pin 13 to generate I-second pulses at its 
output, U19, pin 11. The pulses go through R106 to drive the front panel EBS 
RECEIVED LED, causing the indicator to flash. 

The high output at U24, pin 9 is fed to R32 to turn on Q5. Q5 activates Kl on the EBS 
rear panel. This output may be used to connect a studio alarm. 
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At the same time, U24, pin 9 drives U25, pin 3. The resulting pulse to U46, pin 8 will 
reset the DAYS SINCE LAST RECEPTION calendar display to O (zero). 

When U22, pin 9 is high, U22, pin 10 will go high and U21, pin 8 will be low. After a 
dual-tone signal has been received, the front panel BBS RECEIVED LED and the studio 
alarm, if connected, can be turned off by placing the RESET{fEST switch (SWl) in the 
TEST position or the ON AIR switches (SW3 and SW4) in opposing positions. 

When the RESET/TEST switch is in the TEST position, the TEST path becomes high 
(from U7, pin 3). With the ON AIR switches in opposite directions, the SEND path is 
high (from U2, pin 9). In either case, a high level is present at U24, pin 2. The 1-second 
pulse will turn on U24; a high output will be present at U24, pin 5 and a low output will 
be present at U24, pin 6. The high at U24, pin 5 goes to R84, Q6, and then to the K3/K4 
loop-thru relays. 

The low output at U24, pin 6 goes to inverter U3, pin 11 to drive Ql and force the ON 
AIR LED on the board to go on. 

A high at U22, pin 8 is also fed to U25 and generates a pulse at pin 9 when the ON AIR 
switches are placed in opposite positions. Pin 9 of U25 is connected to U40, pin 6. The 
leading edge of this pulse is used to reset the DAYS SINCE LAST TRANSMISSION 
calendar display to O (zero). 

SW5 is the front panel SPEAKER ON/STANDBY switch. In the ON position, a high is 
present at U23, pin 11 and at U23, pin 9, the output. This high output turns on the 
internal loudspeaker. The STANDBY position clears U23 and a low is present at U23, 
pin 9. In this case, the speaker will be off. 

SW6 is the front panel EBS RECEIVED RESET switch. The ALARM/RESET position 
is connected to U24, pin 13 and is used to clear U24. If an alarm has been activated (for 
example, a studio alarm is connected and a dual-tone signal was received), this switch will 
reset the alarm. 

SW7 is the front panel EBS RECEIVED SET momentary pushbutton switch used to ad
vance the DAYS SINCE LAST RECEPTION calendar display by one, via U40, with each 
depression of the switch. 

SW8 is the front panel SET momentary pushbutton switch used to advance the DAYS 
SINCE LAST TRANSMISSION calendar display by one, via U44, with each depression of 
the switch. 

U51 is the receiver RF level comparator. Its output is fed to Jl, pin 8 on the rear panel 
as the CARRIER FAIL terminal. 

4-7 

http://www.SteamPoweredRadio.Com


www.SteamPoweredRadio.Com

AM and FM EBS Systems 

A remote control switch connected to REMOTE RESET, pin 11 of J3 on the rear panel, 
is used for overall resetting of the EBS System. With a low on this pin, U53 will go high 
and force Q 12, Q 13, and Q 14, the latch circuit, to reset. This will reset the entire EBS 
unit - the alarm (if connected), displays, LED indicators, and speaker. 

4.2.3 Calendar Displays 

The timebase for the calendar displays comes from the power supply. For the transmitter 
calendar display, DAYS SINCE LAST TRANSMISSION, the timebase is programmed by 
the jumpers installed at the 50 Hz or 60 Hz setting at U32. U32 divides the line frequen
cy either by 50 or 60 Hz, depending on the line frequency set by these jumpers. This 
division generates a I-second output. The output goes to U47, pins 1, 3, and 5. Pin 6 of 
U47 drives the front panel CLK LED, which will flash every 1 second. 

The 1-second output at U47, pin 4 is the 1-second input at U11, pin 11 and U24, pin 3. 
The 1-second output at U47, pin 2 goes through a series of inverters and gate U48 before 
being fed to U33 where it is divided by 60 to get 1 pulse/1 minute at U48, pin 4. This 
pulse is divided by 60 at U29 to get 1 pulse/1 hour. 

The 1 pulse/1 hour output at gate U41, pin 10 is fed to U28 to be divided by 24. The 
output is 1 pulse/1 day and goes to gates U41 and U40 to reset U28. This 1 pulse/1 day 
also goes to U26, via a series of gates and inverters, to be divided by 30. 

U26 has two counters. The first counter divides this pulse by 3, the other divides it by 10. 
The output of U26 goes to U34 and U35, then to the 7-segment drivers to drive the front 
panel DAYS SINCE LAST 1RANSMISSION calendar display. U34 drives the tens digit; 
U35 drives the ones digit. 

U26 resets when the EBS System transmits a dual-tone or after 30 days since the last time 
the system was used to transmit a dual-tone. U26 counts to 30 days by using counter A to 
count to 10 then advancing to counter B. Counter B then counts to 3. 

U38 in the circuit detects when the counter is greater than 12 and will force U52, pin 5 
high. With a modulated 1 pulse/1 second at U38, pin 13 and the high at U38, pin 12, U38 
will drive Q7 and force the LEDs on the DAYS SINCE LAST TRANSMISSION calendar 
display (common-cathode) to flash. 

The Dl RESET (SEND) path at U46, pin 13 comes from U25, pin 9 and is used to reset 
this DAYS SINCE LAST TRANSMISSION calendar display to O (zero). 

For the receiver calendar display, DAYS SINCE LAST RECEPTION, the timebase is 
programmed at U32 as described above for the transmitter calendar display. U32 divides 
the line frequency either by 50 or 60 Hz, depending on the line frequency set by the 
jumpers at U32, in order to generate a 1-second output. The resulting 1 pulse/1 minute at 
U48, pin 4 from the division at U32 and U33 is fed to U31 to be divided by 60. The 
output of U31 is 1 pulse/1 hour. 
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At gate U41, pin 10, the 1 pulse/1 hour is fed to U30 to be divided by 24. The output is 1 
pulse/1 day and goes to gates U45 and U44 to reset U30. This 1 pulse/I day also goes to 
U27, via a series of gates and inverters, to be divided by 30. 

U27 has two counters. The first counter divides this pulse by 3, the other divides it by 10. 
The output of U27 goes to U36 and U37, then to the 7-segment drivers to drive the front 
panel DAYS SINCE LAST RECEPTION calendar display. U36 drives the tens digit; 
U37 drives the ones digit. 

U27 resets when the EBS System receives a dual-tone or after 30 days since the last time 
the system received a dual-tone signal. U27 counts to 30 days by using counter A to 
count to 10 and then advancing to counter B. Counter B then counts to 3. 

U39 in the circuit detects when the counter is greater than 12. When more than 12 days 
pass since the last reception, U39 will force U52, pin 9 high. With a modulated 1 pulse/1 
second at U39, pin 12 and the high at U39, pin 13, U39 will drive Q8 and force the LEDs 
on the DAYS SINCE LAST RECEPTION calendar display (common-cathode) to flash. 

The D2 RESET (RCVD) path at U46, pin 8 comes from U25, pin 5 and is used to reset 
the DAYS SINCE LAST RECEPTION calendar display to 0 (zero). 

4.2.4 Power Supply Voltages 

Power supply voltages used for the EBS System are generated on the Main Board. Ac 
comes from the ac line cord to the primary of Tl. From the secondary of Tl, the voltage 
goes to a bridge rectifier to get two unregulated de voltages, 22 V and 11 V. The unregu
lated 11 V de goes to regulators U49 and USO. A regulated 5 V de is present at USO, pin 
3; a regulated 12 Vdc is present at U49, pin 3. These voltages are distributed throughout 
the EBS System as needed. 

4.3 Display Board (Figure 6-4) 

Connector Jl on the Display Board is connected to Jl on the Main Board. The signals 
used to drive the two calendar displays, DAYS SINCE LAST RECEPTION and DAYS 
SINCE LAST TRANSMISSION, come from the Main Board into the Front Panel Board 
through Jl, pins 3 thru 33. These signals are then applied to the four 7-segment displays, 
Ul thru U4. 

U36 an U37 on the Main Board drive Ul and U2 on the Display Board. Ul is the tens 
digit and U2 is the ones digit on the DAYS SINCE LAST RECEPTION display. 

U34 and U35 on the Main Board drive U3 and U4 on the Display Board. U3 is the tens 
digit and U4 is the ones digit on the DAYS SINCE LAST TRANSMISSION display. 

The audio output level comes from the Receiver Board. This output is fed to the Main 
Board at J2, pin 5, routed to Jl, pin 35 on the Main Board, and comes into the Display 
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Board via Jl, pin 35. The audio goes to U7, the VU scale bar graph meter driver. This 
component is used to drive the bar graph LED, US, to indicate the audio output level. 
R3 is used to adjust the bar graph LED to full scale. 

RF level also comes from the Receiver Board and goes to J2, pin 1 on the Main Board. 
The RF from J2, pin 1 is routed to Jl, pin 36 on the Main Board and comes into the 
Display Board through Jl, pin 36. This level goes to the logarithmic bar graph driver, US. 
This driver is used to drive the bar graph LED, U6, which indicates the RF level of the 
received signal at the antenna. 

When an BBS dual-tone signal is received, the Main Board sends a signal to Jl, pin 1 on 
the Display Board. This pin is connected to CRl (LEDl), located on the unit's front 
panel. It is used to indicate that an EBS signal was received. 

A signal from the Main Board is fed to Jl, pin 2. This pin is connected to CR2 (LED2), 
the front panel CLK LED, and flashes at a 1 Hz rate to indicate the internal system clock 
is functioning correctly. 

4.4 AM Receiver Board (Figure 6-6) 

A 540-1740 kHz AM signal comes in to the AM EBS System via the rear panel ANT 750 
connector and is routed to the tuned circuit consisting of C41, C60, and CRl-1. This 
circuit is used to change to the desired station. The AM signal is also routed to the 
secondary of transformer Tl and to U15, pin 4. In U15 the RF amplifier amplifies the 
AM signal. 

C4, CS, and CRl-2 make up the local oscillator (L.O.) circuit. The signal from the L.O. 
goes to U15, pin 12. Ull and U12 make up the voltage-controlled-oscillator (VCO). 
These two circuits are part of the phase-locked-loop (PLL). 

U15 mixes the amplified RF and the L.O. signals. The mixer output at Ul5, pin 1 is 455 
kHz. This 455 kHz goes to the IF filter, Ll and FLl. The pure 455 kHz from FLl, pin 5 
goes to l.Jl5, pin 3. Here, it is amplified by Ul5, the IF amplifier. 

U15 also detects the audio signal. The audio is amplified in U15. The output of the 
audio amplifier is the audio program at U15, pin 6. This signal goes to amplfier U17 and 
out to Jl, pin 6 to the Main Board. 

The 5 MHz oscillator circuit consists of Yl, the 5 MHz oscillator and Q4. The 5 MHz 
goes to amplifier Q3 and then to U14, pin 1, where the signal is divided by 5. The result
ing 1 MHz goes to U14, pin 15, where the signal is divided by 10. The output at UIS, pin 
9 goes to U13, pin 4, where it is divided by 10 again. The resulting output is 10 kHz at 
U13, pin 7. This 10 kHz signal goes to phase-comparator U12, pin 3. This is the refer
ence signal that will be compared to the local frequency at U12 in the PLL. 
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The local frequency at U15, pin 10 goes to the Ql/Q2 amplifier where it is divided by N. 
N is controlled by the front panel FREQUENCY Xl0 kHz pushbutton switches plus 45. 
The divide-by-N circuit is made up of Ul thru UlO. For example, if the incoming fre
quency is 1000 kHz, the L.O. frequency is 1450 kHz. The L.O. from U15, pin 10 goes to 
the Ql/Q2 circuit where it is divided by N, which is 100 (from the front panel FRE
QUENCY switches) plus 45. The resulting output frequency at UlO, pin 6 is 10 kHz. 
This 10 kHz goes to U12, pin 1. At U12 it is compared to the 10 kHz reference at U12, 
pin 3. H the frequencies are the same, the PLL is locked. 

If the front panel FREQUENCY switches are changed, a de voltage is generated at Ul2, 
pin 13. This de voltage goes to low pass filter Ull and back to Rl and R2 to control 
varactors CRl-1 and CRl-2. CRl-1 and CRl-2 will correct the local frequency for com
parison to the 10 kHz reference at Ul2. The PLL circuit continues to correct until the 
local frequency is 10 kHz. 

The de voltage at U15, pin 9 indicates the RF level from the antenna. This voltage goes 
to amplifier Ul 7, pin 10 and then through Jl, pin 10 to the Main Board to drive the front 
panel RF LEVEL bar graph display. 

4.5 FM Receiver Board (Figure 6-8) 

The FM Receiver Board receives an 88 MHz-108 MHz FM program signal at the rear 
panel antenna connector. The signal is routed to Zl, the Front End Block consisting of a 
mixer, a voltage-controlled oscillator (VCO), and other components. A 10.7 MHz IF sig
nal is generated at Zl and sent out at Zl, pin 5. The signal is filtered at FLl and sent to 
03 to be amplified. From Q3 the signal goes to FL2 to be filtered and then to the IF 
amplifier, Ul, pin 1. Ul and quadrature detector 1.3 (located at Ul, pin 9) take the IF 
signal and generate an audio output at Ul, pin 6. This audio goes to Rl9, which sets the 
audio level, and to U2, where it is amplified before going out to the FM Receiver Board 
connector Jl. The audio goes out to the Main Board via Jl, pin 5. 

The output at Ul, pin 13 indicates the RF level of the input signal. This output goes to 
amplifier U2 and to Jl, pin 1. From Jl, pin 1, it is routed to the front panel RF LEVEL 
bar graph display via the Main Board. R63, at U2, pin 6 sets the reference for the RF 
level to the bar graph display. 

Ul, pin 12 is the muting output. This output goes to U2, pin 3, where it is compared with 
the level set by R29 at U2, pin 2. (R29 adjusts the muting point.) U2, pin 1 (the output 
of U2) drives CR3. When the muting level at U2, pin 3 is greater than the level set at 
U2, pin 2, CR3 is on. When the muting level at U2, pin 3 is less than the level at U2, pin 
2, CR3 is off. When CR3 is on, there is a positive voltage drop at R27. This drop in 
voltage goes to CRl, R13, Rll, RlO, and Ul, pin 5, which is the muting level input. This 
loop from U2 to Ul is the muting loop. Potentiometer Rll is set to its maximum setting. 

Ul, pin 15 is the AGC (automatic gain control) voltage output. This output goes to pin 2 
of the Front End Block via Rl00 to perform the AGC function. 
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Q4 and Yl make up the oscillator that generates a 5 MHz output. The 5 MHz out of the 
emitter of Q4 goes to R54, C58, and to the base of amplifier Q5. The output of Q5, the 
collector, is connected to U16, pin 1. The 5 MHz signal to U16, pin 1 is divided by 2 and 
output at U16, pin 5. This divided signal is routed to U16, pin 13 where it is divided by 2 
again. The resulting signal is sent out at U16, pin 8 to Ul7, pin 9. At U17 the signal is 
divided by 100 to get 12.5 kHz. This 12.5 kHz signal is used as a reference at comparator 
US, pin 3, where this signal will be compared with a signal originating from the Front End 
Block. 

Pin 6 of the Front End Block is the L.O. output that goes to emitter-follower Q6. From 
Q6 the signal goes to C69 and then to the Ql/Q2 amplifier to U3, pin 1. Here the signal 
is divided by 2. The resulting signal is sent out of U3 at pin 5 and goes to U3, pin 13. 
The signal is divided by 2 at U13 and this output goes out at pin 8 to a divide-by-N 
circuit. 

The divide-by-N circuit consists of U4, U13, U7, US, U9, and UlO. This divide-by circuit 
is programmed by U11, U12, Ul4, U15 and the front panel FREQUENCY switches of 
the unit. The resulting frequency after processing by this circuit is a 12.5 kHz signal at 
TP4. This 12.5 kHz signal goes to US, pin 14 and compared with the 12.5 kHz reference 
signal at US, pin 3. When the frequencies are the same, there will be no output at US, 13 
and no input to U6, pin 2. With no input at pin 2, there will be no output at U6, pin 6, 
R43, R45, R48, R49, and to the Front End Block at pin 4, which is used to keep the VCO 
on frequency. 
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SECTION 5 
MAINTENANCE 

5.1 Periodic Maintenance 

AM and FM EBS Systems 

The Models 886 and 887 EBS Systems are calibrated and ready for immediate use. There 
are no calibrations; however, periodic performance checks and adjustments should be 
made. This section discusses those checks and adjustments required for optimum system 
performance. 

Note: Numerals in parentheses, ( ), refer to reference numbers in Figure 3-1, Model 886 
Front and Rear Panel Illustration, and Figure 3-2, Model 887 Front and Rear Panel Il
lustration, at the back of Section 3 in this manual. 

Performance checks and adjustments in this section require specific test equipment. The 
following is a list of equipment suggested for the procedures in this section. 

Test Equipment 

1. Digital multimeter, accurate to within ±0.1 % 

2. Distortion analyzer 

3. Frequency counter, up to 1 GHz 

4. Oscilloscope with 100 MHz or better bandwidth 

5. RF signal generator, SQQ impedance with 88-108 MHz FM, 
500-1700 kHz AM output 

5.2 AM Receiver Performance Checks 

The Model 886 AM Receiver's sensitivity and AGC range should be checked periodically. 
The following paragraphs discuss the procedures for making these checks using the equip
ment listed in Paragraph 5.1 above. 

5.2.1 AM Receiver Sensitivity 

To check the AM Receiver sensitivity, perform the following: 

a. Connect a signal generator to the ANT 75Q connector (20) on the 886 rear 
panel. 

b. Set the signal generator output for 30% modulation at a 1 kHz rate. Set the 
output level to 30 µ V output. 

c. Connect an oscilloscope and distortion analyzer in parallel to the RX 
AUDIO BALANCED terminals, pins 11 and 12 of Jl, on the 886 rear panel. 
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d. Note the reading on the meter, then set the distortion analyzer to 0 dB and 
turn off the modulation. Read the meter. The difference in the readings 
with modulation on and with it off should be greater than 20 dB. 

e. Observe the oscilloscope. The waveform should still be present on the scope. 

f. Set the signal generator output to 540 kHz and AM modulation to 50% at 
a 1 kHz rate. Set the output level to 10 µ V. 

g. Connect a multimeter to the CARRIER FAIL terminals, pins 7 and 8 of Jl, 
on the 886 rear panel. 

h. Set the FREQUENCY Xl0 kHz pushbutton switches (15) to read 540 kHz. 

1. Slowly increase the RF level of the signal generator to approximately 30 m V. 
The voltage on the multimeter at the CARRIER FAIL terminals should in
dicate a change from 0 V to 10 V de. 

5.2.2 AM Receiver AGC Range · 

To check the AM Receiver AGC range, perform the following: 

a. Ensure the signal generator is connected to the ANT 75Q connector (20) on 
the 886 rear panel and its output is set to 540 kHz and AM modulation to 
50% at a 1 kHz rate. Set the output level to 10 µ V. 

b. Connect an oscilloscope to the RX AUDIO BALANCED terminals, pins 11 
and 12 of Jl, on the 886 rear panel. 

c. Increase the signal generator level to 30 m V. The 1 kHz sine wave on the os
cilloscope should remain undistorted. 

d. Repeat steps a and b above for 1030 kHz and 1600 kHz input signals. 

5.3 FM Receiver Performance Checks 

The Model 887 FM Receiver's sensitivity and AGC range should be checked periodically. 
The following paragraphs discuss the procedures for making these checks using the equip
ment listed in Paragraph 5.1 above. 

5.3.1 FM Receiver Sensitivity 

To check the FM Receiver sensitivity, perform the following: 

a. Connect a signal generator to the ANT 750 connector (20) on the 887 rear 
panel. 
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b. Set the signal generator output to the receiver's channel frequency (set by 
the front panel FREQUENCY MHz switches) and the frequency deviation 
for ±75 kHz at a 1 kHz rate. Set the output level to 2 µV. 

c. Connect an oscilloscope and distortion analyzer in parallel to the RX 
AUDIO BALANCED terminals, pins 11 and 12 of Jl, on the 887 rear panel. 

d. Note the reading on the meter, then set the distortion analyzer to O dB and 
turn off the modulation. Read the meter. The difference in the readings 
with modulation on and with it off should be greater than 20 dB. 

e. Observe the oscilloscope. The waveform should still be present on the scope. 

f. Set the signal generator output level to 1 µ V. 

g. Connect a multimeter to the CARRIER FAIL terminals, pins 7 and 8 of Jl, 
on the 887 rear panel. 

f. Slowly increase the RF level of the signal generator to approximately 2 µV. 
The voltage on the multimeter at the CARRIER FAIL terminals should in
dicate a change from O V to 10 V de. 

5.3.2 FM Receiver AGC Range 

To check the FM Receiver AGC range, perform the following: 

a. Ensure a signal generator is connected to the ANT 75Q connector (20) on 
the 887 rear panel. 

b. Using the FREQUENCY MHz pushbutton switches (15), set the 887 for the 
desired channel frequency. 

c. Set the signal generator to the receiver's channel frequency and the frequen
cy deviation for ±75 kHz at a 1 kHz rate. Set the output level to 1 µV. 

d. Connect an oscilloscope to the RX AUDIO BALANCED terminals, pins 11 
and 12 of Jl, on the 887 rear panel. 

e. Increase the signal generator level to 20 m V. The 1 kHz sine wave on the os
cilloscope should remain undistorted. 

5.4 Dual-tone Level Adjust (AM and FM) 

To adjust the dual-tone level, perform the following: 

a. Remove the EBS System top cover. 

b. On the Main Board, connect an oscilloscope to U15, pin 8. 
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c. Place and hold the 853 Hz/960 Hz OPERATE switch (2) to the 853 Hz posi
tion while observing the scope. Adjust R16 on the Main Board until the 
output at U15, pin 8 is 4 V peak-to-peak. 

d. With the scope at U15, pin 8, place and hold the 853Hz/960 Hz OPERATE 
switch (2) to the 960 Hz position. Adjust R9 on the Main Board for a 4 V 
peak-to-peak output at this pin. 

e. Connect a distortion analyzer to J3, pins 5 and 7 on the EBS rear panel. 

f. While observing the meter on the distortion analyzer at 13, adjust R74 on the 
Main Board for 8 dBm into 600Q load. 

g. Replace the top cover. 

5.5 Calendar Display Adjust (AM and FM) 

To adjust either EBS front panel calendar display - DAYS SINCE LAST RECEPTION 
or DAYS SINCE LAST TRANSMISSION - simply take a thin, insulated instrument and 
depress the corresponding SET pushbutton switch (8 for DAYS SINCE LAST RECEP
TION SET switch or 11 for DAYS SINCE IAST TRANSMISSION SET switch) on the 
886/887 front panel. 

5.6 Receiver Audio Output Adjust 

The EBS receiver audio output adjustment procedures for both AM and FM Receivers 
are described in the following Paragraphs 5.6.1 and 5.6.2 below. 

5.6.1 AM Receiver Audio Output Adjust 

To adjust the AM Receiver audio output, perform the following: 

a. Remove the 886 top cover. 

b. Connect a 600Q load and the balanced output of a distortion analyzer to the 
RX AUDIO BALANCED terminals, pins 11 and 12 of Jl, on the AM EBS 
System rear panel. 

c. Connect a signal generator with a 600 kHz carrier, modulated at 1 kHz with 
90% modulation, to the ANT 75Q connector (20) on the 886 rear panel. 
Set the signal strength for 100 µ V. 

d. While observing the meter on the distortion analyzer, adjust R6 on the Main 
Board for 8 dBm. 

e. Replace the top cover. 
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5.6.2 FM Receiver Audio Output Adjust 

To adjust the FM Receiver audio output, perform the following: 

a. Remove the 887 top cover. 

b~ Connect a 600Q load and the balanced output of a distortion analyzer to the 
RX AUDIO BALANCED terminals, pins 11 and 12 of JI, on the FM EBS 
System rear panel. 

c. Connect a signal generator with an 88 MHz carrier, modulated at 1 kHz with 
± 75 kHz deviation, to the ANT 75Q connector (20) on the 887 rear panel. 
Set the signal strength for 100 µ V. 

d. While observing the meter on the distortion analyzer, adjust R6 on the Main 
Board for 8 dBm. 

e. Replace the top cover. 

5.7 Receiver Audio Signal versus Dual-tone Signal (AM and FM) 

It is suggested that a 1:1 ratio exist between the receiver audio signal and the dual-tone 
signal for both AM and FM EBS Systems. To adjust for this 1:1 ratio, perform the fol
lowing: 

a. Remove the 886/887 top cover and locate R56 on the Main Board. 

b. Ensure you are receiving a program signal from any station. You should 
hear the program on the speaker. 

c. Place the RESET/TEST switch (1) to the TEST position. You can now hear 
the dual-tone and the program at the same time on the speaker. 

d. Adjust R56 on the Main Board so that the program signal and the dual-tone 
signal are of equal strength. 
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f ' l')FI~ f .AF· f"FJ;' 0.JMF Cl "'-.f,11( • 
I r.,~,-, 1·1\P CEA DISC • 0el4 7Nf'0 
I 1.,07 l'A._ l'FR DISC .mn,,.,,-o 
f 1!11F-IA CAP rER l!I.Jl'IF r.t 0!'flX • 
C"'8c;, CAP CER 111. U1f" C► 0 =-,flx • 
1''1!'/1,t t'AP Cl:R 0 . IMF Ct ,,,EU( • 
f W>I CAP fER !ll.JHF" Cl ~~FIC ' r.0Q2 CAP CER 0 . lt1F C¥1!1!1B'lf ~ 
I ~ •1•. 1, At Cf'"F<: ~ . !NI neri~to: I 

Mo4e11 116 aad 117 
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an'.-. DUCUPIION 

R079 AFS CAR CONF' l/4W ,,. , ..... 
f.'11111 R€S CM CONf' J / 4W ~½ 

,_ 
,-..077 RES CAR CONP 114W ~.,. If!(» ,,0,~ Rf!,; CAA FlU1 114W ~"I. ,~. 
P07 4 f·or CE"Rt1£T 1..- PC t'INT TOP ADJ 
Rtl77 REn NT FLt1 118W ,,. 78.l!lt< 
~078 RES HT FU1 I/SW 11. 

,_ 
P~7c> AES f'IT FLH 118W I¾ 100> 
Rfl{ll!J AES f'IT FU1 1/BW n 

,_ 
R081 RFS NF ~, .. IY. 1/EIW 
R~R:' RE'S HF ~, .. l¾ I/Aw 
R~~ RES CAR FILN 1/4W ,x 1111< 
R0f34 RES CM l=' ILP1 4 . 71< 1/4W ~.,. 
Rl'IO~ RES CM f="tLl'I 4. 1►' J /4W !Ii', 
R0 Bh R€S CM 'll" 1/4W ,.,. .,. 
F<087 REti CAR r.Ot1f' l /4W ~x 7"' 
P"BR RFS CM l/4W ,Y. 200k 
P 0Hq R:ES rAA co,,., l / 4W ~1. 101!11' 
Pli'l91d RES CM COMP 1 / 4W ,i'. "'.,. 
RQIQI RES !:AA r: ll f'I 4. 7► I / 4W !'ii'. 
n0c>1 Rf.SCAR FILN 4. 7► l/4W ~·, 
nw,· n►$ 1;M F ti H 1 / 4W ~x 101 
r,.ei.,• RFS CAR FIU'I 114W OY. ,.,. 
fl0Q .. RES ("AR COHP \ 14W "\½ 21!11< 
,,,,i,t,, RF.S CAR co...- l / 4W !'>½ """" f••AqJ RES CM FILN l/4W ~-✓- I ► 
RM8 RES CAR FIU1 l/4W '7. , .... 
RflQq RfC3 ~"" COl"W I, 4W "''l. 

,_ 
R-1'10 RFS CAA F I L N 114W !\Y. 11!11-
r11"'1 ~F<a ("AR COt1f' 1 14W ~'l. ~,~, 
f<IVt,' POf f'E'RMf r 10t f'C '''" TOP ADJ 
Rt fi\ 1 Rf'~ ~AR cnrw l/4W !-Y. 

,_ 
RUt4 RES CAR FILN l/4W ~'l. 11!1► 
h.Ul~ >'ES 1·AA Cc:)tW" 11::w 10½ 170 
RIA~ RES lAR F ll.f'I l / 4W 5½ II 
PHH RE<; 1;AFf ('(1ttF' l/4W ~Y. 200 
"lfilR llE:~ [.AR t-11 r, l/4W :'\1. 2 . :-1 
klP9 J.'E.S LAR F It f1 I / 4W ~r. '"' kl 10 RFS rAR F ll.N l/4W ~x "!,qi, .... ,, ftfS ( I\R r ll H 1 F 4W --.x ·.q, 
J.•\I.' •<>S l 'AR f fl '1 l / 4W ~·1. ;q, 
f.i 1 I ; kF9 CAR r.fll"'IP J / 4W ~'l. ✓'""' , .. , 14 f.J..c:; I Al< e: flr, I / <IW .... ,. 

'"" f 11--. hf.Co; LAR l=(lN I / 4W ,'l. '"' R-116 RFS CAR r1u1 I / 4W ~r. Ill+ 
r,111 r-1- ~ I "R r11"' I / 4W -.z "" 

PCB Any. 6'11-3631 
Rn.B 

on. 1"ffOCaNO. 

I 1\IIU,a 0041 

l JCJl10-fl110 
l llo!Jlvt• ""''J9 
I Ul.10 Cl'l11Pl 

I IAll'l ··li\101 
I 1010-004!\ 
I 101:,-00"1 
I lfat ,.-0:-';'ljlt 

I l t!ll~- NIIH 
I lfd1 :"-0001 
I IAl"'i "'""' I lfl1 ,-0Co\01 
I 101 ~ - 0091 
l 101 ~-000\ 
I 101,-0001 
I ''"°''~ "''°'\'II I 1~ 1, 001iH 
I 101!-- e!"IH 
I \01~-0001 
I 101:'i- '11001 
I 101:i- 0091 
l UH~- "'001 
I Ulll~-01'Wl7 
1 1010- l000 
I 101 e -1 0e.10 
I 101"'- HIJ"'"' 
I 1010-1eee 

I Hat:,.- 04'01 
I 101 !1-f!(,llll 
) 111.1~- ewl"'I 
I l 0 t~- 00et 
I 18"1-11'17'ft0 
I HlliiH-i12'1J0 
I J0filtl 0>ftel 
I 1001-@ ;00 

I )008 ~10'1 
I Ull :!1-111091 

I 1'H ~-0eiAI 
I \Qlfj11 ~ .. 474q 

I 10.-i~-4749 
I 11!1I ~-00Plt 

l 101 :-i-~1111 

I 10,-.-0001 
I 101~- ~Rt 

I l!Jll :!I • Ql0f!J 
l JVl l""- e'l~~I 

, ... lof 10 

qn. 1ffnoat-

I llllb~-100'3 
I J0t,!i- l0G!I"\ 
I 106:_\-\N~ 
I J0b,- 1Qlo'1'Jl 

l \ 0 77-1 l ll 

I 111161-?~02 
I t0,... 1 - 1003, 
I 1061· IAO.'t 
1 l06,l - 100, 
I Hlbl - e!-1'!1 
I l0bl-0 ~1i'Jl 

I l9b!'- l002 

I \Cl)t,,,,- 4 701 

I 101,, 4701 

1 1003-4702 
1 10 b~- 7~eli" 
I 1'11b~- 200!, 
I )"6!'·· 1 0'11 .'-
I 10b~-uun 
I JCll,C,-~ 4 71111 
l 10'1~ 4 70\ 
l 106'1-1~-: 
I 1'1tl !\- 10R:."' 

I 1eb~-2 1iWJ:' 
I l'Jb!'--::002 
I ·01,:---1""1 
I l~b"'i-1002 
I J " ,.. ~\ 100, 
I l0h!'i- 1'110Z 
l 10b"\ • ttt0 2 

I 1012-1 111 
I 10ilt~ IA0": 
I \96,- 1',e: 
I t0b7-0120 
I 10b'-- l001 
I l0b~- Pl . .-'0t' 
I 10tl-!'-~';:?liH 
I H"'"""'· "~ei:• 
I '".-.,"\- '"".90: 
I .~,., ... .... ..,e.: 
l ! '1th~- ~q0;• 

I IAh!'o · Pl .'l-'14 
l 10h'""-I~:' 
I ICl'lb~ IACo'\7 

I U'lh~- l00'? 
I '"'"' .... l~A.• 
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I atT.- . 

I 
I 

I 
I 

c0q• 
Clll9~ 
C0% 
c0q1 
cec-.,e 
c,wq 
C l00 
c.,;0 
Cl 00 
Cl ---:.1 
r1 ... ' 
<.:R01 
CRll2 
r r~ei-; 
C:RP14 
rJ.•0 --. 
C:t:Plb 
r:r.:01 
CR0 B 
Cl-(.,c> 

l ~f<I" 
CRI 1 
CR1j• 
fRI~ 
CFU4 
tf:fl!\, 
CA lb 
CFd7 
Elllll 
El!J(,l7 
F. Nl~ 
F ..... 
EN~ 
r ,.fl I 
ruH 
FL0'"" 
~ ell 
HS0l 
,JAi" \ 
,U"lfl: 
J 00 :. 
, 1V111'4 
,1\19~,·· 
► Vll"II 

tft!.11:" 
► "11("1'1. 

CAP CER 1!1.111" CK1!1~8X K 
CAP CER 0. INF" CKB~BX I( 

('AP CER 0. IMF CVl!l~8X K 
CAP CER •• lf'IF" c~e ,ex ► 
CAP CER 9. 1t1F" Ct,,.8~BX ► 

CAP rcR "· ll"IF CK0~FIX V 
rAP CER 0 .ll'1F c►:-e:5,BX y 

CAf" ELECr JeeeHFD 2~V VERT NT 
CAP C'l;R 0 . U'F C►-ll~BX k 
£:AP CER 0 . HF ctce,ex ~ 
f AP t;FH 1"'0 PF 
LF D MP ~082-4497 CLEAR 
010 1N'"'064 
010 1N10b4 
010 lN~"64 
0 10 lN ... 0~4 
I .. D HP ~082-4497 CLEAR 
L£O MP ~ 0 92-4487 CLEAR 
010 IN~064 
OIU I N3-0h4 
010 Jfll";'-'1-,4 
010 1NJ064 
010 IN"'\004 
NOf LJC".£0 
010 tN,;06,4 
010 1N3,064 
010 INJlll6• 
orn 1N~C1t6 4 
SOL ID PIN PLUG 
SOI. r o PIN PLlKl 
c.ut.. 1O PIN PLUG 
S(1l. JO PIN Pl IJG 
SOl.1O PIN PUIG 
~,oni=- AAIOGF l ~ :i,av 
f. JL J f't£ZOEL£C1RI C TUN I NO 
f I LT Plf"lOEl ECTRIC TUNING 
•tf. AJSI,.... t .38WDXJ "H 8ft-b 887 
HE.AfSlfltK 1. "'SBWDXl '"H BSb 887 
CONN RECP 3bP • 10CTR OIJAl. ROW 
r:ONN t-:"f'JN J'IOl.E'( R. ANr"ft..£ .tfMII CTR 
I IINN tf'lN HEADER f'IAL E . 100 CTR 
FI or;. I llf"t lNO ,, PJN 
1 UNl,I N 1Nl MUt. Flf 4F'IN 
f..E.l AV t.,'VDC 'lA A 1 :ce v 
RFLAV t 7VOC 2 A AT 28V 
REI AV 12VDf: 7A Al :i'BV 
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R t 1B RES CM F" ILN l/4 W ~x ~00 OHM 
J..:1 IQ RES CAA F'Jlf"I l /4W !\'l. ').00 UHM 

Pl:'0 PFS CAA CONP l/4W !\Y. !".1►' 

,;•1:-1 RES CM FIL'1 lJ◄W ~4 11'1 
ru :.~~ RES CAR f"ILf1 l 14W ,'l. 10►-
1;1:-· Rfb rAR ~ tlN J / 4W ,1. ··u...-
R1?4 RfS CAR Clll'II' l/4W ~-, lllll 
F-12 ... RES CAR F-lLN 1/4W ~Y. 

' " OHf1 Pt76 A£S CAR FlLN t/4W ~" 10 OUN 
Rl:'7 RES CAR FJLN l/4W ~x ,.,. 
Rl.:'9 RE.S CAR l='tLN 114W !IX 10► 

n1~ l'l~S CAA f"tl H l/4W !1-"f. 10> 
Qt~" RES CM CONP 114W :!',')'. ~.H 
RIJ,I RES (.AR COMP J/4W ~,. ~I, 

Rl ~ .... R~S CM FILf'I 4. ,~ l/4W ~"I. 

.-◄.Jill TERN JILi' 12 POS .1cn CTR HALE 
~.u.,:· Tff-,'H ..... 12 PO<; .ten CTR t1Al E 
I • . I~, ' 111,N fl! ► 1 ',• I 11r. • 1'11 I IS MAI I 

IUll lfRN ~lt 12 P£l8 , I'll Cfl• J.ll"IAI. F 
~ .l1 7 TEf.lH eu 1 '7 F-t1S • lc>7 rrR rEMI\I F 
P,1\-:', rt-f.!f'I eu tZ f•()Cj • 1q7 cu..- r£NAI.E 

F."'NVl t RFS NE T WORt '"' ~Jf· bl='IN 

ltNeil .-:' Rf"S NETWOf:U 11!1► lef'lN SIP COM ~.,. 
RN.-i- Rr,;J STOR N£TW()Rt ,.,0 ... ~~(i 

kNQ!4 RE'SISHlR NE TWOA► 3"" 1ME'G 

RN0' RESIS'lOR NETWIIJRJ,I;. 391!1 ,MEG 

"""'b PE.~ 1 STOR NETWORY ~98 ~t1£G 
•,w,-,1 C:.WIIIH ttflNFNIAnv c;f'.•nt 

~W0.: S W I ICH MUl'IE:.NIARV S~"'Ol 

~,w01 SWITCH ""1NE.NrARV SPOT .,...,. SWI TCM t1()NfNTARV SPOT 
c:w\lJ~ SWITCH H0!1EN1 ARY s,·nr 
swe~ SWITCH f'IOl1£NTARV SPOT 

SW0 7 SW rp SP~T R I A NOH PC l'INT TP11 
~ W(,lH SW F"8 'iF'~t R/1\ t'IOH Pr: MNI tr'I l 
f.;,Wr,l"-i SW I 'JCH A PIN OIF'" 

~ WI" SWITCH 8 PIN DIP 
IUIL.'11 HNR POwt:R lbV ,7A lf"lb-70li'I 

l "1,11~' """ i,1!10 ()+<H ,., 
11"'Q\\ l tr RCA C04pt.-.,q INVf'F.TCR 
,,vi0: t ,t: N'114C/4N f~NfJS 
I 1VIQI ~ I 1r ~l~A f 04v\.-..'> rNvfr,· ff,~ 
t.1V.li'l4 1/L f1'CA f'04~69 INVCkHF.: 
Lf0fi,'I'\ llO L IN t-. XU t"' (-if LD40 / l 
ll~QI~ uu 2 1N EXCL "" GT 1:040/l 
IIO'II/I / I ; r firA ( D4~HI ,m a At,11) 

PCB Any. MM-3631 
ltn. B 

on. 1"ffOCaNO. 

11111~-0001 
1"1!' -0Hl 
UH ~ - 0001 
101 ~-0001 
101~-00111 
101~-0081 
UIU~-0001 
10 10-1000 
l01~- 0"4111 
101!1· -1 
101~-eum.0 
12R!\- 448/ 
1281-39 64 
1281-~~il/>4 
l?8t-30 b4 
J 281-."'\0 64 
1 i e~- 4487 
128~-4487 
12B1-30b• 
1281-3004 
t18t-39b4 
1281- "'\0b4 
128 l - ~64 
X0PIA-'11001 
12lH- llili',4 
1281-30b4 
\ 281-)9b4 
17f:ll - 3"0 4 
~1 41i1- Ml71 
2140-097 1 
2140- 807 l 
21 49-0071 
214" - Ml71 
J704- IMWl4 
1055-0 940 
19~~-l!tB!\> 
'.?0l 0 - 001b 
:zeie-0016 
:ri:~0-q~Jb 
2:!\0 - 8811 
21s0-,e10 
?:'~1.'1-/-.Mn 
. ··.•"\QII :'\11~4 

18H:A-0VI✓"." 

llJ80-0022 
1fl8A •08n 

hpJflflO 

PCB Alty. 6'11-3631 
Rn. B 

on. ,nnoc:s.NO. 

I l0b!'-0 1,00 
I 10b~• Vt.eet 
I l 0b"\- "\l0l 
1 1Ah~- ICl'l04 
I 10b~-l00'.l 
I J06,~~ ---.~0:· 
I \0 .... 5·-0180 
I 10n!\-0010 

I lelb!l-0010 
I 106~- u~0: 
I l"b:)- 1002 
I 10i'-~-J A0:: 
I u,,..,-,101 
I JPl/..!i·-IM't~b 
I 10b~- 470l 
I 1700- J012 

I l 1Vl0-10 12 
I 

1 ' ""' 
IPII:, 

I 1 F'-lr,'I U'll', 
I 1/IPJ0 · UU t 
l \ 7"0· 101 ~ 
l 107"!-- 1~~«, 

I 1'-\7-.• lJqq 

I 101~ - ~.,00 
I lll73- Jq00 
I J07J.-~q00 

I 1m7'l-~qee 

I 18Qlo~-0J0~ 
l , ...... PH0-, 

I 18~A ·01"'.., 

I \R00- AIB!'o 
I lR0"' "1'11"\ 
I lA~0 010~ 

I 1eoo-20n 
I \Hli'Qt -::0 7~ 
I JHPIO'I -;"\It'-,~ 

I tR00- 2'P1'11, 
I l!iP'10 HJ 7~ 

I , .. ,Q10 06Pl0 

I 1 10 :"- 40,l,Q 

l 110.' 14 /4 

I I 11-l.' 4\.'I~ ~ 

I t 10:-'- 40bQ 
l 110: •- 4fl! / 1 
I I I P'I~' 40/ I 
I 11,,'.,"- 4LUjl 
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KN• RELAY 12VOC 2A AT 28V 

"""' CONN 4PJN H€AOER HALE . lNCTR 
reer.:;, CONN 4P IN H£AOF.R HALE' , le«:TR 
t·Cl:ll PCP NAIN 80 886 087 
PJ01 SOCKET JIK'ER 2 PIN 
PJ1!12 SOCkET J~£R 2 PIN 
00filll TRANS 2'N427~ 
1>002 TRANS 2N427' 
P00J TRANS 2N427~ 
net"114 Tf~ANS PN2222A NPN 
(ll't(,l!I TRANS PN2222A NPN 

'"'"" TRANS PN:?222A NPN 
0007 TRANS 2N4 27~ 
0008 TRANS 2N4 27~ 
Q00q TRANS 2N21a2 T0-39 
Ol'l l!I TRANS 2N2l8.' TD-39 
0 01 1 TRANS 21'12102 T0·3q 
rna12 TRANS 2N427~ 
0013 TRANS 2"•27!1 

'''". TRANS 2N427~ 
001, TRANS 2N427~ 
Cl0l6 TRANS 2N• 27!1 
Ol'll7 TRANS 2N2222 
R001 RES CAR F I U1 1/4W ~'Y. lk 
R082 RES CAR F I LN l/4 W :0-Y. 101' 
R0'1H RES CAR CONP 1 /4W ~ .. 12" 
R00• RES CAR Clll'II' 1 /4W , .. 12K 
f'<00~ RES CAR CONP l/4W ~Y. 12• 
RIIMllb RES CAA COMP l / 4W ~ Y. 12'< 
R007 RER CAR CONP l/4 W ,,. 12> 
R008 R£S CAR FIL" l / 4W :,0"1. • 1 OHN 
R"rtQ POT CERNET uw .-r t1NT TOF' ADJ 
RIHlil RES CM F"IL" 1/4W !1'1. 101< 
Rl'tll RES CM CONP 114W ~x 12K 
Rl!ll2 RES CM Clll'II' l/4 W !IY. 12K 
R01'J. RES CAR C<MP l/4W ~ Y. 12> 
R01 4 RES CM CONP l/4W :,x 14"1< 
R0l~ RES CAR CONP 1/4W ~ 'l. 1::-K 
R916 POT CERNET !IMC PC NNT TOP ADJ 
R011 RES CAR F I L" l/4W ~'1. lltll< 
Rl!l18 RE:S CAR FIL" l/4W !I>. ''"' R0Jq RES CAR Fllf'I l / 4W 51' ,.,. 
Rel'}0 RES CAR F ILN 1 /4 ... :\'l. l ~l,l> 

k0~1 RES CAR F I Lf'I 1/4W !'i'l. ll!IY 

Rlll22 RES CAR c~ l / 4W !IX 221< 
R02' RES CAR FILH J / 4W !'17. 27111< 
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I Jl'Wl~I 

l~W-i 
110u11 
11Vl1f 

t1Q1 1 ," 

""'' ·, 
I lv'll 4 

11~1 ~ 

l""lb 
lly'l l / 

IJ0 1(J 

llell 'J 

IJltll w'I 
llfl .' J 

•~:.· 
II"' • . 
IIVl .''1 
ltlJl:•r.;, 

IJ'1\_.,\ 

t•el:"" ' 
1K.ll:,,1 
l ti,-\;Q 

llel •u 
11~·1 

""'"·' [t{jl .. 

'"" ~,4 
1 1"''"• 

lWI :A. 
110 ~ I 

11\n"l-.1 

11'4",II 

1 1Ql4"' 

I 1•141 

1 1~'1 / 
1 1(11,1" 

1 1\\,l <\ 

1-vi4· , 
11(/141, 

IP\14 1 

l l\4'1H 

11~4•1 
11\1 •• 1 

11t,,• I 

'""""'/ 1 1\-1' , " 

-=■JPnOIC 

I II F--1 '.A C:O4RIH 00 2-AND 
HI' 'IN r,TL OP (a r04'971 
1 1r· I {14 !'11 BPE 

I • I MV"•CJIW"-1 l)IHF GFNERATOR 
Nl"t 11"-,f fl 
I If HV'~e'l99 OINF GFNE"RATOA 
IC Tl 01=14r N Of.' At1f" .IFET INPUT 
tr fl '°'R41:N OF' Af1P JFFf 1NPUT 
1 l. I I "R4Ct,1 UF-· AMf" JF"t T INPUT 
J 1t· IIJ ._7 '\C:'." ;'W AF F'~ ANP 
1 ,r r..:c A CD4RR1 no '.I-AND 
1 •C 1·114 •~18Pf 
1 11 Pl I\ Cl)4Cll,-._Q INVEfHEA 
no . " IN F Xl 'l '1R (:r C0497l 
I I I MM 14 r:74N f "1llS 
I ,r MM14l: 14N Ctt05 
1 < H.t174l'74N (;NOS 
I It I 0 4 ... lf:trfE: 
I ,r• 1'1•4!\IR~F 
I /\ C.:04,..181:'E" 
I ti l U4~1tlf.,I~ 
1, r- , 1}4"q.-ar 
I F( ( 0 4 ~1 Hl•t-
1 ,•f. l 04,..\Ar,tf" 
I IC r·114•o1 FtkF 
I IC: Mf174r•49N 
I I ttM14f 40N 
I .-,: r1f'1 74 C4 (1N 
1 ,r f'IP1 14 C4AN 
t r HI A ( ll411H-JI O(l ~ -ANO 
I I hi I\ I 041'11=11 110 :"-AND 
00 '.' IN r -CCL OR Gt f:04Ca7 1 
I 11 J..l A 1; U<10ft 1 flD l · ANO 
J If" P('I\ f.04"'b'<1 JNV£RTF'A: 
I . I Mt\ l"(',Ql.o\,t.,\/ IN\lt='~f£R 

1111 ' I~~ I !Cl .I 1111 t;f I 1140/1 
I q J; t\ f ' IMAIU lln . ' ANO 
Ill) ." IN fll:Cl OR (';f f'.04071 
I ( 111_1\ 1 IJ4"'','"' INVER f fR 
1 .-, 1,f n rno"'fl rin :--ANO 
I • r 111c~ l ~,V lfl ·••'°" 7 fJt-:" f:T 
I I lfl.'11/1 1 11' , 

I I ,i•.1 I t1• . ·-1 I IIIAI► 11r'"jjt1f• 

I ,r 1'1.t114 l:,74N C""lS 
1 11 111 IC..111 l\lttt-r 4N:'Q l)ARI INGl l lN 

qn. Tnnoc:s.NO. 

I 1880•11M1122 
I ~2~0-:'\899 
I 77~0 · ~Aqq 
1 1609· ~b5ij 
1 22:!0-2:!02 
1 22:!0-2~02 
1 l '27 J- 4 27!1, 

I 1271- 427:t 
I 1271-• 27!1 
I 1271-2223 
I 1271-2223 
I 1271-2223 
1 1211-427~ 
I 1:!11-4:"7!-
1 1271-21 9 2 
1 1271- 21 0 2 
I 1271 --'2102 

1 1271-4'27~ 
1 1'271 - 4 275 
I I '271-4 ~75 
I 1271- • 27!1 
I 1271-•?7!1 
1 l271-~222 
I 1065-11!101 

1 10b~- 1H2 
I 1'86!1,-12" 2 
I 186~-1282 
I 1 eo, 12'02 
1 ll!lb5-121!12 
I 1 8 b':.'-1292 
I \06~- 0047 
I 1072-11 J l 
1 186~-1H2 
I 10b5· 121112 
I 10b5-l202 
1 ltlo~-1202 
I 106~-l~QIJ2 
I l l!lb!\-1702 
1 1072-1111 
1 1065-)002 
I 106~·1002 
1 1eo!'- Jt1m7 
I 19h !'l-l~0S 
1 Ulb5-1H2 

1 10b,-221!12 
I 106!1-7703 

..... ., 10 

PCB At.,-. 6'0I 3631 
ln. B 

on. ,nnoc:s,NC). 

1 1" 2-40 8 1 
t lfl:?- 407 1 
1 10 Z-4~ 1A 
11~:•-14 14 
I H'2•,'1tH'9 
XM 0-A'1'Cl'I I 

1102-,0 99 
I IV.0-b08-, 
t l00-b0R4 
110fl-b~ B 4 
t 101111-0~1, 
1 J07- 41iUH 
I 1'117-4~10 
I l " ~'-40/-.•> 
I H'l~- 40 71 
1102- 141"4 
lU1:?-74l4 
I lm2-74 74 
\ J0l-4!H8 
1102- 4 ~18 
l 1'112- 4!\ \8 
1un-•••,ie 
l 1"11Z-4~t8 
110:l-4!\lR 
I 1~ :.•~4 ~18 
I l tt2-4 ~tft 
1102-744 8 
110:' 144A 

\ l07-/-C4F.I 
1102-744 f' 
l H,2 • 4~AI 
l 10:'· 4flA1 
l lPt-2- 40 71 
I J0/·•41iUH 
11"l? ""'.-,q 
I lg17- 4'11h7 

t • ~-· 4ia / I 
I 1'1::'- 4\llnt 
I U'l-;"- 401 1 
I I rd:' 4~1t,<l 

I Ill'~" 491~ \ 
I IG'l(lt IO I ~• 
ltlt'I,-, lttW'\ 
1 1"'1,'1 '11". 4 
11'1'2·14 /4 
1"'9Q ~ 1.-4UI " 

,.,.1o1 10 

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

Model1 116 Hd 117 
Mala ... N 

C&T .... DUCUPnON 

ue,:,,4 OPTO- ISOLATOR 4N29 DARI fNGTIIN 
)(1 J01 SOC"t- ET I IC 14f'(N 

• • tet7 SfM IFT I IC 14PIN 
•tiret3 s n Ct-fl 1 11· 14PIN 
Kll04 SOC► F T t /I,; J4PIN 
•1..10, surtFt I /C 14F'J N 
XU06 SOC►ET 1 /C l4PIN 
)(1107 Sil( .• fl I /C 14f.' fN 
1(1.J00 <;OD FT t /C 14FIN 
1u0q ~oc.-f1 I I(; t-4r·1N 
JCU10 S00,ET, l/C 16 PIN 
Xllll c;{)f ► £1 I IC 14f' (N 
XtJ12 SOCI- ET• I IC 10 f' IN 
•Ul l NOi US£0 
XUl-1 SOC:t'f l . I IC l~ PIN 
xt11, sort<F.:1 Ilr 14F" IN 
lU I LO $0(..1 ET I IC" 141"1N 
)(lJl 7 SOC.El !IC 14P IN 
XUl8 SflCt ET, ! IC B PIN 
XIU9 SOC► ET I IC 14F IN 
UJ20 snc. ET. !/C lb PIN 
xu:;.•J ~mf.tET 1/C. 14F·JN 
w:1,:·1 son fl I IC l41 ' 1N 
ir11:p. r.nn f l I IC 14F' fN 
XU2 4 GfJC¥E r 1/C 14PIN •u,~ SOl, .,ET I IC 14f· JN 

XIJ'Z6 SClCt El I I IC 16 PIN 
ICU;:,? SOC.,.ET. I IC l b P1N 
ICU-:'8 s,.,nn. I IC H, PIN 
w:11;-q snu f- r . I IC It- r JN 
x u,;0 SOC¥ET, l IC: 16 P tN 
W:ll~I s nu .. ,. I 1r ,~ F'lN 
I ll>? SOU FT 1 ( /C: l b P IN 
xu;3 SOOET. I IC Jo PIN 
lflJ~4 <;flLt ET, I IC lo P IN 
wu-;~ sor:•r,. I IC ·~ FJN 
1(1J~b sor.► FT. I IC II, P IN 
WI t ~ / r.ur If,. I II II, r IN 
XII \t,I "itM I l f l lf . l4f'TN 
JfU~9 SOCl<"ET I IC 14PIN 
XU40 SOCKET I IC 14,-,lN 
1:1141 $IN t rt i 1r 14r'tN 
Xll .. 7 I.if)('► f T I IC I 4f•JN 
1(114', 'il14 11 I 111· 14f ' IN 

"'"'" •;11f•1 J I If'. 1 41 HJ 

qry. 

1 
1 
I 
J 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
J 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Tn S1'0Clt NO. 

109q- 0001 
2250-1014 
:~: ... '11 ~ 1"1t 4 
22~0 IC/114 
-~u,R- , 014 
27:'i" ·· l0t4 
'22~-1014 
72~'1'· HU4 
.'7~0 - 1014 
2?~A H'll41 
:Z~0-\0lb 
17!\" ·· J0 t-4 
~'250-1011, 
X0Plql,- 0~1 
L'-.0 - 10lb 
27~~- 1014 
. .':!!i0 · 10J 4 
2:""~n- 1fll4 
~':'!'9 - 1008 
7'.,.'!'10 · 1~14 
~'.,'!'l'\-101..-, 
27~"' 1014 
:.-•,•~, ~ · 1014 
2:"~0- JVIJ4 
'1;'~0 - l014 
:"2'~0 - 1014 
?,"';'111- 1016 
i2~el- J016 
::- .. '!1-0-1016 
22~'11J- HH~ 
~2!"11- 10 16 
:,: ... ., 11'16 
.!'Z""0 - 101f. 
:C:2'\0- Ut16 
.,·:,•~"' 10\6 
2:•&,~ 1'1111, 
.. '7"',fi'I 101~ 
:·:·•.p 1v,1.-.. 
1°/ "\0 1~14 
:;:':;'~- )'114 
.•:;,~111- 10 14 
-:--·, .. ,111 1'414 
.... ~,l,IJ 1014 
·.·:·~•0 14h14 
.... ,L, 11/11•1 

Pa,etof 10 

Mo4e11 116 ■ad 117 
Mal■ ... rd 

aa .... DUalrnoN 

lU4 !t SClC"► FT l/C l4P(N 
XU46 SOt"l'E:.T ! I C l4PIN 
XU47 SQCt,[T ! IC 14PIN 
xu•e SOC~ET I IC 14PIN 
xu•q NOl USED 
xu:-.e NfJT US£0 
XU~l SOC►E T I IC 1 4PIN 
XU~? SOCt ET I IC 14PTN 
Jt1!"-~ Nill llc;t!O 
XIJ~ 4 NOT USED 
Y801 CRYS1AI,. l.6~~4'1HZ HC-J BU . .,.,, CRYSTAL 3 . :5824NMZ MC- 180 

'' 

PCB Aay. 6611 3631 
lllff. B 

qry. ffTffOCS NO. 

1 7:,~e - 1014 
1 22~0-tli!l14 
1 7:'~0 - 1014 
I ,~~0 - 1014 
I X~00-~1 
1 X000··~001 
I 2~~0 UH4 
I ... ~'""' Ult4 
I )(00~ 0"101 
1 xooe- 0001 
I 2 400- 0 <b!I 
1 <'400- 8 ~~8 

. 

,.1oo110 
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D 

C 

B 

A 

I 

.,..~..,...,. ......................... ..................................... _ _ .. _....., . ....., . ..,.., .... ..... ._ .... .,'" .... 
10' 

7 • 
DAYS SINCE lAST RECEPTION 

1' 

---------------------------------------------------------
U1 U2 

I " 
I - " - A CA1II 

"' CA1II a OIi( a OIi[ 2 u 2 1l -r I ~ ·-f b J f b 
J CATH - .... 

CA'IH -I- OIi( 
011[ 

I 

I 

9 9 " -I- • WL.L -- • 
10 

10 I - I- C -- C I 

d C • d C • • • - IC 0, I - IC 0, 

1 
1 • • • I ,.-- ( oi--,, 

( ·- --
HP5082-7780 HP5082-n6'J 

------------------------- ----- ---t-

---

DIS IICW 

' Cll1 
t 

L[l)I 

J1 
r -- -- -- -- -- -- ~ 
I I 

5 .. 

DAYS SINCE lAST TRANSMISSION 

10' 1' ~----------------------------------------------, UJ U4 
I 
I 

I - ,. I 14 I 
A CA'IH ·- A ,.--- CATH ~ a OIi( a OIi( I 

2 u 2 u I r • - r I 

J f b f b J 
CA'IH - ,- CATH --I 
OIi( OD[ 

9 9 - - • ..,!.!.._ ~ -- $ ..!l.. 

10 10 - - C - - C 

• d C • d C • • ,- IC 0, - IC 0, r--r 
I 
I 7 • • 1 • • 
~ ( D - -- ( oi--,, 

I - -
I 
I 
I 
I HP5082-776() HP5082-77e0 '------------------- - - -------------------

I 

1 : l $ 7 t 11 U 15 : 
,_ __ U)< 

~-----tU""IIW"tillll'llil-----: 

!- -- -- -- -- -- -- -6: 
n,11 ~ u ~ Pa~»:~ 

~ ------= = =-{;}-------I 

CU< Clt2 

2 '!:r-4 I I 10 12 1' II I 
I I 
I I 

,_ - - - - - - - - - - - - .! 

FROM MAJNBOARO Jl 

DiS, OISP\AY 110,W), OISPl.'1110, SOI. 04/11/flt 

I 7 

11120 ~ k Ma 211 ~ ~:-

: 00: 
I -- -- -- -- -- _______ I 

• 

IIOlll,INal __ 

1.A&.---•-.-
1.AL.L QIWOrOII - ,._ II -

aA!. IICUCTlllt - - 11 -

5 

I 
I 

I 

aae 111 - IUIUIT 

4 

3 ...... ... ... 1 -IP - "'" A Al:tE/lsro 711 , . ,,. II'( 

,5 ~~>'/5t'P 

IUO//lJ ILWI. 
Ul)-

U5 
I ,a 211 

' 
2 ,b ,. 

I 

J ,c 11 
I 

• ,d 17 
I 

' , . ,. 
..... , 

• ,f 1S 
I 

1 ,a 14 
I 

• 1h 13 ..... , 
• ... I 12 ..... , 
10 ,I 11 ..... , 

HOSP-4820 

1 2 J • • 
D1 m 1).1 04 OIi 

U7 
WSCOil 

' -··-----· ll'UIClt ___ _ 

·~~-----•cl1-. -ICl-11• ~-·--·-: ..:.:-_· _,, __ 
=~ ', 

CM) 0/P IN ¥CC 

4,7 • • 8'.6124 

~ ., 
l'° 

Ill< 

·~ ., 

,.,e-,e' 

, 

2 

J 

• 
• 
• 
1 

I 

• 
10 

e!'r'C / .,,,~ w ✓., .. ,.. 

.. l.l',l(L 

Ul)-

U6 
... ,a 20 

I 

1b ,. 
I 

..... IC II 
I 

,._ 1d 17 
I ,. 

II 
I 
,f 1S ... ' 
10 14 ..... , 
th 1l ... , ,, 

12 

..... ' 
,i 11 

v, 
HOSP-4820 

, 2 J • • 
L[l)I Lm2 1!113 L[l)4 I.El)S 

U8 

l.OC 9CIU 

CM) I A IN ¥CC 

l ' • • 
,a 
,.111; 

SCHEMATIC 
EBS 

DISPLAY BOARD 
1111 

A>I 

D 6601-3638 

6875 

-

"' B 
,wm, Tn 11K ._,. ' , . 1--~..--,;...,.,...--➔°'+""'-i+.,-,----+---'-:•::-::-.T=ICAU=::cl'Wf=::---r,-_,=--t:-::Of~-,:1-"'1 

3 1 

I 
I 

D 

I 
I 
I 
I 
I 

C 

I 
I 
I 
I 

E 
I 
I 
I 
I 
I 
I 
I 
I 

wigfi
Stolen 2 Line Transparent
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I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

+I- {I/ 

Oc~1 
0 

r--~---7 0 L_ __ _J ----
/'I 

;t:'I' ,,,w..rr.,,,r; ~ £. ~,11) IPIV Ct"'£ C e'/1'/ 

[,C~~Sl',t'JE) 

(/2, 

* 0 
C,1/Z 

0 

(/I, 

dB 
Cl 

9 0 

Alo Qu 
OA':S 

-

Jl7E!l7. 
PCB ASSY 

DISPLAY BOARD 
- . NO. 

6608-3638 

1HUT 1 OF 1 

IIIY. 

B 
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Models 886 and 887 
Display Board 

Cl[T.1117. Df.SCIJ"1()N 

CNI CAP ELECT· VT "T UleuF (NO SUB. ) 
cee2 CAP ELECT 1.-D 541V RADIAL 
CR81 LED HP "'82- 4487 CLEAR 
CR92 LED HP ,ea2-4487 CLEAR 
JNI Pl.UG l>UN. ROW .100CTR 36 PIN 
PCBI PClt FRONT PANEL 015iPY 98b 887 
R88I RES CAR FILN 1 / 4W ,x lW. 
R882 RES tAR COi¥' 1/411 Sl S. 11< 
RN3 POT CEANET UIK PC ... , TOP ADJ 
.-1 L ED HP~2-776e DJSP\..AY 
uee2 LED HP"'82-776■ DISPLAY 
UN3 LED HP""82-?7b8 DIIIPUIY 
uee• L[l> HP5H2- 7768 DJ&PU'Y 
1»85 LED DlSI Y HP Ht>SP-4829 1e ELEN 
UHi. LED DJ&IY HP HDSP- 4828 18 £LEN 
i»e? J / C 8A6124 ~TNT L EI> DRIVER 
~ J / C ANb87, ~DOT LED DRIVER LOG 
xue1 SOCKET 1/C 1 4PJN 
xue2 SOCKET IIC 14PJN 
XU83 SOCKET 1/C 1 4 PJN 

•ue• SOCKE T I/C 14PJN 
xue5 SOCKET 1/C DJP- 2e PIN 
xuei. SOCKET 1/C DIP-28 PIN 

PCB Auy. 6608-3636 
Rev • • 

(11\'. 1JT St'OCll NO. 

1 ,e1e-e11e 
1 18Ut- &ee9 
1 128,- 4 487 
1 128,- 4487 
1 22541- 9S:U. 
1 u,ee-:s.:s,, 
1 1e6S-IN2 
1 ... ,-,,.1 
1 1•12-1111 
1 12&,-11.a 
l 128S-776" 
1 128S-776■ 
1 1285-77b8 
1 1285-4828 
1 12e,-•e2e 
I 1 lN-6124 
I llN-otn, 
1 22Ml- 111J4 
1 22~-1• 1• 
1 22541-1814 
1 22,e-1e14 
I 22541- 1829 
1 22541-1829 

l'l&o l o(I 

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

http://www.SteamPoweredRadio.Com


www.SteamPoweredRadio.Com

I 
D 

I 
I 

3rd 

TO ltP Nlf 

JJ 

C41 
2-111,r 

Tl 

loHTINPVI' 

~-

TO r .P . BCWtO 

~7 _: __ 
(.0-t-- ' 

I ' 
OtGfT ! I 

I ' 

{c)+-:--, '---' I I l 

- sw!7 : i 
0++ 

I ' 
I 
I 
I 

' I 
I 

• I i 

J2 

1 ' -- -----1'""""--, : .,, 
'"" '"" 

- ----.- --
101< 

I 
101<1 

I 

r-• 

CIO 

"' 0.2Yd<:/---..,..,,.. 

! 
. t ·-au- 1 

1/21<Vl:U.Z 

-:-

I 

U5 

~ 
14 

C43 

.h 
Cl'1 a. A 

Cl'2 Q8 I QC 
C QO 0 

74176 

U6 
14 

' I I 

0+-i-+€..1)-1-- - ------------------- ---- --tt1m~1 
I I ! 

a. 

I I 
t:'\l_.!... ~l 
'-Y-:- , 

' I I 

- SWJ~ : I 
r.""\..l__• , 
V J ~I 

I I I 
{.\l : I 
\..:.J":-r-

i : 

tot DIGIT 0-t-~
I : 
l I I 

0t -!·· 
I I 
I I 

I I 

_0j--i-

• 

Q8 
QC 
QO 

74176 

U7 

L------ - ----- -- - - - --~ 

7 • 

ICl 
r-1 

u 

C44 

.h..,,. 

C4 112 

I .~ 
t•-• 

• 

>-·-

UlO 14 

7472 1 

111 

$.11( 

1120 C32 11( 

1'0 1 · 1 

NOTES I UNl£SS OTHOl'WISE SP[QACD. 

1.ALL RCSISTOft VAlUCS AR£ IN 0Hl4 -t51C 

2. AU. CAPACITOA: VALUES AA£ 1H IMCltO(AAAl>S. 

.J. Al...L INOUCTCN'I VAL.utS Nt£. .. wteltOHCHftiCS. 

5 

1122 
2.ZK 

L4 

C24 

r-1 

14 

Ck 

1·1 

I 'ICC U1 

100Ha J 01 
V U12 U2 

"" D2 
11 

PO IJF 

t OF 
1/1 GM) 0/P -$.IK 

c,i , .... 

01 r-

LI 

Tlll<OA1"3 

11 

rl~ 

115 

1.$< 

.. 
:,a 

u 
22 

C11 

~ 

C1 r 
u 12 

U15 

1 

121( 

IUJ 
$.11( 

CII Cl4 
~-..:lc..__--+--+-----t-t---17-0lr -~r 

1124 -
1121 
101( 

100 

OJI 
J.JK 

-1131 $.1K 

m,.,. 
1.11< 

1 

I1 

•n -

4 

I:,I~ 

Cle 
IU4 

r-1 2,2K 

ltlS ..... 
1P2 ...... 

886-887 - 1101 Allf 

a,,ucu• 

roo 

ntll on 
MIClflCH-_. .. ._.TlllAl 

IIN(IWIII •111 -·· NCtMAl• 
UUCI, -.. IPUCI, 

IIIIM• 11-
IINIUCI -H• 
_ _ Ml(-NIIIUMU 
11 .. fTIII • Ctlltl1111C . "' WIJMII •111 Cl. If. l'ILIIT IAIIUI• ___ MAI -IN-•CWU 
MA1111occ- .,._ 
WIii In ll'IC -I- u 

3 

Cl 

I' 
11 

• 

10 

Ill 
IM 

t 

,MTIIO. 

+1211 

143 
41K 

110 

101< 

-=-

I♦ 

2.1K 
-;" C15 

.01 .. 
2.2K 

. 

TDl1012A 

u 

1 

1-

-=-

112 

J1 I'o 
TO - PQ 

-:-

... 111 
AU000 

OU1P\l1' 
""l>-P 

-=- ·~1-i= ♦l2'i 

1141 

22K 

1142 
22K 

♦ 
-;" 

.,, 

♦1211 

FIG.6-6 

IIOIHNCLATUlll OI DHCIIPJION -r-- J0900AKIIIEAOVIL LAGEOII 
• SANTA CLAIIA. CA ~I I I - 140/I/ ,,, 1111 TWX 910 33105M 

SCHEMATIC 
EBS 

AM RECEIVER 
.., 

6601-3635 B 

INlfT 1 OF 

1 

D 

C 

B 

A 

wigfi
Stolen 2 Line Transparent
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/. ~€;' ~~c:..s; 

,.. __ ....,.,..,,._ .. 
.., M0NM."H0 l,.JDl22 

.SC~l!~,,,,7/C #560 /- 3f!: 3 > 
/c..8 r A6 /6 o D - 3 ,; JS 

!C18! 

I 

I 

I 

I 

TP1 0 

~rJ ~ L.:J U 12 U13 

!C26! -[iw}--
,-,.. 

-@D-- ~ 
-nn- O TP4 

,... 

U6 U8 us 

- ,... 

!CH! [m) 

U7 U4 U3 

-
EBS AM RECEIVER 
1600-3635 RE.V 
6608-3635 RE.V 

UH 

,... 

U9 

U2 

-- -I - I .. ,. I -
A I ,,e~ ( e A .se ,0 'T - ,_p--u:,,::) I .1'/p/ r .? I 

U10 
C 

,.. , C38 , 8 
-

u, 

R°N1 

J1 

FIG.8-7 

~ 
_. M n PCB ASS( 

- ,t:A:;. -1/~~ AM RECEIVER 
.-. 1< (' . r-, ¼ l'i1,-11n~,~--110-.-----T-~=110--- ----r,=11av.,,_.. - - · ·eeos-ses• A "'°' i'J.. v #1h C g 

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

MocW
AMa-t.. 

arr.ur. 

ce11 
C002 
C.00~ 
CR04 
C005 
(;000 c.,.,, 
C0"8 
cemq 
CIHR 
Cl'tl I 
C'112 
n ,1, 
C illl 4 
C0l~ 
Clilb 
C~ l7 
("018 

C01V 
C020 
C0 21 
Cl\22 
C02'3 
CA:?4 
C0 2~ 
C02b 
C027 
C0 28 
c02q 
C0~0 
Cllll 
CA~2 
cu~ 
c"n.• 
eel~ 
r.0 :-;6 
ce:n 
ce ,e 
c 0 3,q 
f:9'41Pt 
CA41 
CR47 
C04"\ 
Clt44 
ce•~ 
C046 

DUOIPnON 

CAP E:LECl VT MT lNUF CNO sue. l 
CAP CFR: 0. IHr CJ li't5.BX • 
CAP C£R 0. tt1f n -r.,or.ro: I 

C:AP Ml f:A b70 F'F 
CAP ft1'1NMF.Fc ? . !\PF TO ;"7PF 
Cl\r· l'£r.: 0.tMr r• fl~Fiir I 

CAP rER 0.lMF C:t'0!\0X I< 

lAf' CER Cl' . !Hf r•0'\l◄lC I 

CAP Mi l.A ~qNIPF" 

CAP f"fR • :2HF r:1 0bP1C ' r:M' CfR .CJ11Mf" , . ..,.., .. ,.. I 

CAP lllPF·Fn fl\N1 ·."' . ,"' I»: :,,.,~v 
C ~F-Cl l w~o o, Pl I\N •· rn 
l 'Ar• LE.Fo. • N'I SSMJ. L► Pt~ro: I 

CAP CER ,0U1F C► 0:0-Plt • 
CAP C£R 0, lt1F' Cl< 0~ftX ' CAP ELECT Vl MT 100\.IF (NO !ill$.) 

CAP CER 9L 111r r:, "'...,~): I 

C""' ELECl VT NT 100UF INO SIIF. l 
CAP £Lf'CT VT N T lOOltf' fNO sur.. > 
CAP CER 0. IW Gt 0 -.vx I 

NOT USED 
NOT USED 
CAP CE R B.1t1r C► A:'lfiX ► 

CAP CER , 0012HF C►'el~ 
CAP C£R ,litAJ 7 HI o -g,~ 
CAP CER tHFO 
r.AP CER ll'IFD 
CAP CER 0.111F C' ... 0~91C V 

CAP Cf:R 0.11'1f" r► ll5~X ' c,.,. CER 11. 1"" Cl- 0~$X • 
CAP CER 0, tHF C l<05til: I 

CAP ELECT lfi'J NFO 2 .._V VERT '" CAP CER A. lHF' c...-lPt"\FUC . 
r.AP E'LECT VT Nl l00UF (NrJ sue.> 
CAP C:£R A . tt-F C►05ftX • 
CAP \.ER 0. ll'1F CV9!\flX ' rAP t1ll.A sq PF 

CAP CER 0.00U1F ("t,0~ 

CAP t11CA ~IA PF 
CAP VAR '1 - 18FJ'" 
CAP Hlr:A :'"0 f'F 
CAP CE:R 0. lMF Cl-'A5EIX ' CAP CFfi 0. Jf'IF CkA'."'ibX • 
CAP CER 0, IMF C► 0°'Bll • r Al' un 0.1...- 00!'\En: ' 

PCB Aay. 6608.3635 
Re¥. A 

qn. ffT STOC1' NO. 

I l0J0-0l lPI 
1 101 ~ -~001 
I 1 lt'l l !\ ·l'lli'"'I 
I )001· ei10 : 1 
1 101;:" ·'11'4".::b 
I I Qil 1:, Pl,u, I 
I '"'~-~'-'01 
1 UH~ ~0Pl 1 
I 1001 •0:w: , 
I 101~• "'0"'~ 
l Ult!\ ~VI"' •' 
I '"'°"H fflil/", 

' lell'IA ff.•.·0 
I 10Jr, Yl'-"14 

' IQtl~ 0~0:' 
I 101:,.· 0\iAI 
I 10Ul- "'t 10 
I 

H'IJ~ "'"'"'' I 1010 0t 10 
1 1Al00110 
I 101~ 0001 
I XP100- AA01 
I X0Ul~- llJf,,lt' t 
I J~l ~ QIJ0At 
J l0 l "'·0040 
J HH ~-0Vl4A 
I 4 lQl(,.lj"'i 000::-
I 100~- 0007 
I 101~ 0ftl"1J 
I Hl1!'-- Pl"Ott 
I l01~- 000J 
l 101~- AOOI 
I 1 0J 0 - l'Wi)90 
I 1''1~-~I 
I l 810-0l 10 
l UH!'i- 9001 
I 1"11:'\- 0001 
l 10c.t1 - f1J.qA 
I )01~- 001(11' 
I 1001 - A~J l 
I 1Al ~ -- 2l83 
I 1A01 -~.'01 
I J0t!'-005"t 
I te.tl ~ - Pli00J 
I l 0J !i-000\ 
I H'll!'\- Pl00J 

Page I ot • 

MocW816 
AM~ 

cn.ur. 

C047 
C048 
C049 
C0!'1el 
C0!\t 
Cet~2 
C0!'\> 
f:Pl~-4 
c eo0 
C0t.l 
C06l- l 
Cllf>2 
C0f>Z 
rRPlil 
ex 
f"ll'IJ 

Jfl"l 
,l0"Z 
Jl%B 
Lli'IG'lJ 
10(Jl2 
1 001 
L004 
L0~~ 
U't111f> 
FCfll 
0001 
0002 
ne,cn 
Ol'll\4 
R001 
RIJKll7 
R003 
Rll04 
RA0~ 
RGl(JI-, 
R007 
R0~8 

"""9 
R~10 
R011 
Rlltt 2 
R011 
P0l4 
R01~ 
R0lb 

DUCIUmoN 

CAP CF..R rll, lHF Cl--'0,-ftX ► 
CAP CE'J;: 0. JMF Cti Pl!'8X • 
CAP CER a.lNF Ct,,'05EIX ~ 

CAP CER 0. lMF CKA!'\P:r • 
I.AP ELECT 10 MFO 2~V VERT HT 
r,AF' CER 0. U'ff r...-0 ~[4,C • 
CAP ELEC:t VT .. , lPli0UF fNrJ ~ll(f. I 

r"AP 1 ~ I MttF.R :?.~PF 10 'llf'f° 

CAP "JCA 47el0 F'F 
CAP ELECT VT '" 100UF (NO SUP. l 
CAP Ee err 10 HFD 2!1V VFRT MT 
CAP CER .0lNF CV0~8X • 
CAP CER 0 , 1'1f" Cto0~flX • 
DIOOE VAAICAF' X ::" ► V\7~b710 · :":--r' 

CAP CER 0.1~ Ca,.QJ~BX • 
f"II r " 4-.flMO-t7 c;FP4~0F 

CONN H(ll.E X R I A 101> .10 f'fR FFM 

CONN. 12 PIN ME'AOF"R MAl E .100 C, lk 

F'lUG, l OC•' tfrrrilG 2 PIN 
4-.~VH7 Ir ffMf> ro..-o 7XNS- A7~2~ 

COIL 100Uli VAR H Z-417 
r.MOKE 390 UM 
CHOVE ':'2 UHY SNAl. l 
C:t◄IJ .. E RF 2 112 TURNS 
C:HOl'E RF 2 1/2 TURNS 
N'""\:C AH A:E'CF I VFR RBb 
TkANS 7N3~b~ 
IRANS 2N~~OJ 
TRANS 'lN427, 
TRANS :"N~~b' 
RES CAR COttP l / 4W :)Y. 1""' 
RFS CAR COMP I /4W !-'l. Ill~• 
R£S CAR COMP l/4W ~.,. ,= 
kES CAR FllN 114W ~'l. :.n .. 
RES CAR COMP 1/4W :O'l. t.!'-t 

RES C'AA f='1U1 I /4W ~;,. ?.'2 ... 
RES CAR COMP I / 4W ~,. 1:;,-1, 

RFS C'AA t.ONF' J 1 4W ~'I. 'b 
NOT IJSFD 
J'Ol t:FRM£T "" Pt: 11NI TOP AO, f 

RES CAA' Fil t1 114W !'li'I. "'' nF-s CAR FILM I / 4W '!>'I. "'' f.tf;S CAR Fll. H l/ 4W ~'l. IM 
RFS r.AR COMP 1 1 •w :'\'I. ... . 9f 

RES CAR Flt. N I / 4W ~"I. 2 . 2V 
RES f "AR F ll t1 l/4W ~"I. 7'. ;'► 

PCBAay.6aJ6.15 
Re¥. A 

qry. ffT STOC1' NO. 

I 101 :i -0ei01 
I IG"ll ~ - 00G"Jt 
I 101 ~-000 l 
I HU~ "90G'II 
I 10t0- 0Pl9q 
I 101'- R0"'1 
l l010-01 l0 
I IA1 :• 01,'1-Zt• 
I 1001 el472 
I IAJPll· ll'J 10 
I l0J0-00G"l 
I J01!'\· fl:00:' 
J 101 ... 0001 
I 1?9fl t..,_':;b 

10 1,,··~1 
I IA-;:/ l 1V48 
I l.7"'PI- A9 191 
I ,z~A- -.A4.' 
I ','2~ · 00G'I~ 
I I ~ 01 - CIIO~~ 
I ,~ ... ~ - 0 12 1 
I ·~q VIWI 
I 15,1 -oo::;; 

' 1,-,0-et02~ 
I I "'50 00~!', 
I li!-91'11 -;.,..,. .. 
I 1211 ·-:.~n3 
J IZ/1 • ;~1,-. 

l l';/1 - 4.,.'"I'\ 
I 1271 - 'l~t,.'!, 
I lCll,',~ • 100,; 
I IPI('.,-. 1111or. 1: 
I 10b~-0Pl2'2 
I IA0~- /1\\l 
I l0h:'\-1~01 
I J0b~-:"':'.'01 
I 10b'llo l;:"et-;> 
I tCll"'°,.fl~-.,._ 
1 'Ulet0- et00\ 
I UP.'- 1111 
I ·~"'=" 1~0'.~ 
r 106~ 1~0:-
I l fil6~ - lel04 
I 10t,"\- ":q~1 

l I Cllh~-·~7 01 
I IP'lb"\ ·'""'' 

Pasc 2ot• 

Madel. 
AM~ 

CIIT. IIF. 

R017 
F.:0 1A 
R01q 
R07"~ 
R021 
R07: 
R02'1 
Fdlll74 
~0=-~ 
R0 26 
R02? 
R028 
R0 29 
R0~'1' 
R03 J 
Rll32 
RiH~ 
R014 
A0 -''!\ 
R0JO 
R037 
R"'39 
R0 3.'l 
R040 
Ret4I 
Afl4;' 
kN01 
T0Q!II 
U001 
U002 
1.1003 
11110• ·-~ 1~06 
l "'07 
U..0R 
u 0 0q 
ueue 
U0l Z 
u 0 1, 

U0J4 

""'~ XU01 
'1(1/ql'J 

V\10} 
Xll04 

DUCIUmo!< 

POT CERt!ET '""' PC MNT TOP ADJ 
RE"S CAfi COMP I 1 4W ,z 3.9~ 
Rrs l.AR t'(1MP 1 1 4W ~.,. "·"' RFSf'ARF'll t1 l / 4W ~'l. ,. 
RE.S CAR COMP l/4W ~Y. n, 
RFS r-,~ r II H 114W ~.,. 2 . 2tt 
RFS CAR F Tl M 1/4W ~z .. 
fiFS CAR COt1P l/4W "\'f. ~bt 
RES LI\R r.rJMF' J 1 4W ,1. ::--::111 
RFS CAR F flt1 ) / 4W ,'l. ... 
RlS CAR CONP I / 4W ~.,. 9.1 ... 
RES f':AA C:('NJ> J / 4W 5% '"0 
RES CAA Cot1F' I / 4W ~.,. 9 . \ ► 
RFS IAA COMP l/4W ~¼ ~.H 
RE<i CAR COMP 1 1 4W ~-1. "'i.lf 
RFS CAR C"'OMP 114W ... , ~- u-
Rf$ CAR COMP l / 4W !\% !,. J ► 
R£S CAR FIi tt 1 1 4W ,x 2.:·• 
RES CAR C:OMP 1 / 4W ~x o . m 
RFS (":AR ,:'JU1 1 1 4W !\X 1' 
RES CAR FILN J 14W ~.,. ,qe OHf1 
RFS CAA COMP I / 4W ~'I. -.; • 3,► 
RES CAR COMP 11 4W ~,. •-~ 
RF S ( ,Afi" ( OMf' t/4W ~"- ,,.~ 
RFS CAI,< COP1P I 1 4W .. ,. ':,,N 
Rf 8 t i\H f.l.H1f' 1 / 4W ~'I. •• .. •► 
Rf"i NflWORt "" ll'!F'IN SIP ('flH 
COil 11NIM E'FtS "" 886 VAR 
l/f': SN1410N 
I IC Ot1 7400N 
1 /C SN74 J0N 
1, c OM 7 400N 
,,r ~N/41 /,. P:INARY CN FHI I All H 
I I C !,;N/ '1 I 7#- ftlNARV C.NJR / l l'1CH 
1/C SN 74t?b fl lNAAY 1:NtR/LATCM 
I I L !,;N/4LS10N 
1/C SN?4?~ 
I 'l SN14 lZN 
rn: '1(;4044 
1/C 7 4 HC391'1N OUAl. 4 -STAGE 
I IC ? 4HCJ90N DUAL 4-STAGE 
1/C TOA10/2A Al1 A'CVR CIRCUIT 
SrJCVET 1/C 14P1N 
<;'lO'f"l ',,. t 4r I N 
snu El l/C' 14PIN 
<;OU·El 1n: 14PIN 

"\"./, 

PCB Aay. 6608.3635 
Re¥. A 

qn. ffT STOClt NO. 

I U\7L-1 t 11 
I 100~-- !-f.101 
I I A h':) ~10 J 
I lli'lti,~ t~"'J 
l 106, ~~·:l0:: 
I J~I,~- 2 ) ~1 

I l "'b~-10"1 

' 1",,_.,,. ,o.,:· 
I 10C~· CII~ ~" 
I IQ\,.'\- lllti/1,." 
I 106"'-9 t01 
I l~f.~-AIAQt 
I 10,~, . q 101 
l 106 5 -'"'ll"'J 
I 101, '\ .. ,"'1 
I llltb~ ~u,, 
1 10b"'i • ~\ J01 
I J0b~- ?.'01 
I 10"1~-~801 
l Hlb!'-· IIJl"' l 
I IAb~- 01,qe 
I 100"\· °'WIJ 
I 100~- J ~01 
l li~O"'> -AIAA 

' 10/.o ... :·7ett? 
I llt'ln '\ .'.""'•' 

' I '11 I ~ 1 , ,,,, 

I 1~-.0- ~ 1-=-2 
I IU10·/4lrll 
I I IA~• 1 '1ftA , . I 10Ql-74Hl1 
I 11 '1t0 74Ali'I 
I 11"4-l / '1 I 1 
I 11"'1/t·ll\1 / 
I I IMIII - l4 J 7 
I l lAl , l'1,''°' 
I 110"- 7 4 ;""'1 
I LUM-74/'l 
I J I ~'111- 4044 
I I 1'1t4- 0~q0 
I 11041-11!:.90 
I 1 Jljll0 10/ l 
I 2'7'~- 1"H4 
J :--.~~0 IAJ'1 
I , ' ._'"'•"' 1'1114 
I .•;•C.'11H1111111 

Pase 3 ot • 

MocW
AM~ 

CIIT.ur. 

XU0~ 
)lLJ0,, 

XU0 7 
XlJ08 
XU09 
JCUtft 
XUI I 
XIJl :? 
XUI~ 
XU14 
XUI~ 
XUl 7 
Vft01 

ot:SClllfflON 

SOL ... ► F..J I / (.; t4PIN 

~('l(,► El 1 ,r. 14PlN 
SOCl"ET 1/C 1 4PtN 
SOC:to,ET I IC 1 4P1N 
SOCYE'T I I C J4PIN 
SOCKFT t , r: \4PIN 
SOCl'ET. I I C 8 F"IN 

SOCVEl 1/C 14F· IN 
~OC.-ET IIC 14PIN 
snn:£1 1/C 1 41PIN 
SOC"'trET. 1/ C- ,,. PIN 
SOC..,E'T I I C 14F'IN 
XTAI. ~.0 NMl. ( / ~ "\A l 

PCB Aay. 6608.3635 
Re¥. A 

qn. ffTSTOCK No. 

I 1 :,.·"i0 ~ 1914 

I :' ) ~0- 1014 
1 ';'2~M-1014 
1 ::'.~,Vl- 1014 
I 2;'~0-19114 
I '22~0- l 0J 4 
I 22~0 -1008 
l 22~0 1014 
I 72;,0-1 0 14 
I 22~·-1014 
I 22~"' - llii!llb 
I :?~:ili\-101 4 
I ~ 1100- 4,!J'\"1';," 

Pasc•ot• 
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D 

C 

B 

A 

I 7 

'""' 40e.......,., ,., ...... ,, .... .,., 111to,--.,... 
.. .,.__ ....... ttlit ••P,M ... ,.,...,.,. I~" •• 
ftot IN ........ ,ac-!lt CW ,..,...4C!t, •l'I Vlp •·, ... .-, _, .. ,0, ............. ,,,-,""" 

JJ ; - - - - - - - - - - - - - - - - - - - - -

TO OP~o~·:i---- 1 ·:-9.>-- ,X 
n, Nff I 

2 -* : 
MW-tOIWH1 

., 
120 

3 \ICC 

I 
I 

:I- -

I 

-,. 
8.XNIC 

CII 

♦12Y 

IU -

.. 
181< 

-=-I 
I 

OSC OUT I 
'°" 

QI r·· 
2NlCl&l 

, .• •I• SW 

tST 
OIGIT 

2HO 
DIGIT 

-DIGIT 

0 

<D 

0-

<D 

@-
SW2 

SW1 

0 

I 

©--

I 

• 

+12Y 

IUO 

" 

I I 

: Zl .... fllOH'T D<O I _________________________ __ J 

C[T-502NFM 

-
$.28VDC 

o, 
lN:>063 

2.8$VCC 

C71 r·· 

Cll 3 
.I 

ffl .J.31VOC 

'°" .. , 
,. -... 

CII r·· 
Cl2 r., 

11 

J ... 0 • 
U3 

12 

7 2 
K 6 I 

7 74S113 

-=-

U12 

:>+------------..------------------;';:-i .. , 

I I 

-:-

----------------'!,-1"2 fl ~------------- -------< Al 

1 

------------,-l A♦ f2 
,-----◄------...-,H tX1II# 

C50 r·· 
U11 

fl 

., 
Fl 

,. 

MC145618 

-=-

12 

11 

10 

eiii' fl 

-VS$ 

MCH5618 
C4t 

~h 

I 

10 

J ... Q 

U3 
,. 

-;-2 • K 6 
74S113 

II 

I 

'" 

3 
Q 

U4 

2 • 0 • 

7 74S113 

-=-

5 

4 3 

♦1.tf 

LI .,. 
u 

C'J 12 

.,ri, 
11 • I 10 ~~7VK 

$.1K 

.cc IF 
o • .-v,-.. OUT 

IF "' 
QUID -

IN ~ 01-'-7---"5.:.:7V..;.;:;IC;_ __________ -lf---➔ 

• 
Ul 
ly--.... -----·HIF BIAS 

Ul .._ o,___1_0~·~•-v_,.. _______ ..... ,_ __ .. 
Wft llt-"

5------4-----. 
~ 
• 1 

Cl 

r·o• 
- -

-=-
2711 

.. 
tHII 

,ZIC 

IOI( 

10 

11 ... Q • J ♦ 

U4 

12 K 6 

l'Pl 

ll(CCUU 
lilJTE LOG 12 

11 
IF 'II.IN[ 

,OCIM)IM)M[TD 

~.-~ u CA3189E 

- Cll tl2 
2711 r-33 ♦70 

C10 ··r O.IIIVIC ,. 
ehN Rf" Wrf I 

l'P♦ 

♦12Y 

flFLLVO. ta3 
ADJ 

'°" 

... Cit 33k 

r·o•ro 
-=-

us 
12.&KH1 

C04046 

ttO 
22• 

t11 

'°" 
-=-

WTt 
Al>J2 

20k ·-1Z 

l' 

t2$ 
♦l2VO--'IV1,---+---~ 

IQOK 
t21 

2711 

l'Pt 

1..-♦ 

., 
C 

lt23 ... 

C3II .1r 

t27 
4.7K 

.. , 
IOIC 

=~ . I°". ... -=- ... 
1.2K 

m 
100 

t2t 

IOIC 
♦12V 

!PIO 

I .SVKAT ...... 

7.2~1C AT 108MH:I 

l0-
J1 

+12'1 

I'QO 
t52 

TU ♦I .,,, 100 

C$7 

l'Pt 
,----'-----c~12.- - C$I J-i---! ~-~rr----

10.7W• CS4 
----'Y:,,--~--,----i.~ .. , 

• 
.,,, 

NOffS ' UNLf$S OTHCIMISit SPtanc.D. 

I.ALL IIDl$TDII -.UCS - .. OHMS t5• 
2.M.I. CAPACITC)II VAW[S - .. MICIIOFNW>S. 

Q 

U16 

7 2 

13 5 

2 ,Mfl 
Q 

12 U16 

I -:- 2 
6 

74LS113 7 

l.M.L IHOUCTOR VAI.UCS - II _....ts.t-------+-------i 

886-887 

""-ICA,.. 

4 

... 

J 

• 

-♦70 ... 

-.... 
est 

IV... 

lllltlfle&l- -,II 
11MflWINIIOllt 

-·•---
NCHO&l• 

:::::-----
UUl•.tl-
IUlfACt -1111• 
--•-•• .... ■u. 
IIAIIITIU • COCl•TUC .. , ..... , ... 
flU.f1 -·· ___ ..... 
TN-l•CWII -·"-.,,. m IIIC U-1 .. 

3 

r·· IOI( 

ITIM ITY PART IIO. 

,.. .. 
.. " 
"·"· ..... ... 
IA 

FIG.6-8 

IIO■EIICUTUAE OI DHCRlnlOII -r-- ,0.,0AIC.,EAO II/LUGE 0/t 
• SANTA CLAltA. CA 95051 I I • 1-11111111 rwx ,,oJR-os.o 

SCHEMATIC 

EBS 

--•- In. 6601-3637 C 

IMffT 1 OF 1 

1 
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I 

D 

I 
I 
I 
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C 

I 
I 
I 
I 

B 
I 
I 
I 
I 
I 

I 
I 

wigfi
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SILKSCREEN 

N 

3/1/89 

TP2 

0 

... 
5 

... I() 

5 5 

II) 

5 

- ... 

... 
:::, 

"' 5 

I CJJ I 

N 

5 

C83 ejo 

iii!(;)~, ~ ~ 
o EJ +C83 ~f ij~ 

__________________ .;..__________________ TP11 ce, 

I J, I 
J1 

• I ,.1 

Nlff.UIY UMOON 

A,-PUCA TION 

.. .. -

m 

~ 

~~ ~ 
77 ~ 

~I I 

-5 

-5 

FIG.6-9 

-r-- J090 OAK MEAD VIL LAGE OR 
• SANTA CLARA CA 95051 I , ,,,, 14081 l]l l7l] TWX 910JJ80SIU 

EBS 
FM RECEIVER 

ICAU NONE SttHT 1 OF1 

http://www.SteamPoweredRadio.Com


www.SteamPoweredRadio.Com

Motlelll7 
FM Receln r 

en.ur. ··--
CB0l CAP CER .8U1F CK11:,ex I( 

c...,2 CAf' VAA S-~M>F 
cee J NOT US£D 
cee• CAP CER , 11111F CKIIS8X K 
C00!' CAP CER .eu,F Cke~BX K 
C00b CPI' CER ,lllHf" CKIIS8X k 

cee1 rAP CER ,IIU1F'" CKll~BX K 
C:9"A CAF' CER , ll lNF CKlt!\fU: ~ 
ce0q CAP CER .0111F CK■S8X • 
ce,e CAP CER Ill. J t1f" CKB!'BX K 
ce11 CAP EI.ECT 1,8"FD ~ RADIAL 
Clll2 CAP ELECT 1 ,9"FO 5 9 V RAD JAL 
C111l CAP CER 111 . 33NF CKllb9XK 
C.11\1 4 CAP ELECT l,lltM="O ,,_..., RAOI Al. 
C0l!' CAP ELECT 111 11FD 2,v VERT NT 
Cllllb CAP NICA 820 Pf' 
ca ,, CAP NICA 8?1 PF 
Ctl!llB CAP N ICA 110 PF 
c 111q C:AP CER ,01'1F' CK9~8X " can CAP ELECT 1111 11FD 2SV VEllT NT 
ce21 CAP ELECT 11 11FD 2!\V VERT NT 
CP1?'7 CAP t1ICA 27et PF 
c0-..~" CAP EI.ECT 1.011FD ,-av RAOII\L 
C0 Z4 CAP ELECT 11!1 r-FD 2~V VERT NT 
c 1112:, CAP ELECT 1 B '1FO 23V VERT NT 
Cfl~b CAP ELECT J .etFO ~ V RAO1AL 
ceu CAP CER II. U'F Cl<8 ~BX K 
C028 CPI' CEil a.e1u11F c~e !> 
cezq CAP CER a . INF CKe ,ex " C03.0 CAP CER . Ill MF CK0'1!X I( 

Cfl;t.l CAP CEIi 11 . U1F' CKll~BX K 
ce~2 CAP CER 0.UIF Cl<e5PX k 
Ci!l3:l CAP CER a . INF CKe s e x I( 

C 0 '3.4 CAP CER e .111F cve~ex K 
cu, CAP CEil 100 PF 
C0~b CAP CI I PPED TANT ~-2 UF 2!1V 
C01-7 CAP ELECT VT "T ··- (N() SUB,) 
C0~8 CAP CEA 5!1 . l f'IF CKIB!IIU I( 

c,nq CAP CER • llltl'F' CKIB!IBX K 
C040 CPI' CER • B U'IF CK8 !18,C K 
r:,11141 CAP CER . IIINF c._111,ex K 
C047 CA~ r:ER ,0JNF Cf,. 0~,=.x K 
C04 ~ N('IT USED 
Cfl4,_ CAP CER II . I NF Ct<IB~Bk K 
c e 4 , r.AP CER I . l NF CKIIS8X K 
C V141, CAP CER II . lt'F lY05FU: t' 

M94e1117 
fM Receiver 

en.- . --
k'114H nr<. (Af, t·1 ~ \ / 4W •,:,. t • ~~► 
hl'!4Y ht!} l ' AR U IHf-' I /4W '½ J .2► 
Re,e Rf<; CAR f'It"' 4. 7,,,. t / 4W ~;t; 

R0~1 RFS f 'A~ F"lll'1 J ,.w ~'l. 1111+-
R0,1 RPi CAR l.:Of1f 1 /4W ,,._ 100 
~·0"'1~ RVi ("A~ (:OtW' l /4W ~'Y. :!'7" 
R0~4 RES CAR f!'IU1 t / 4 W ,Y. JV 
Rl'll5~ Rf.S CAR CONP l/4W ~7. ~.bf. 

R0!ib ~i:c.; rAR J JIM l 1 4W "\"I. 4 10 l)HM 
R0•,Q Rl- ~ f AA f llM I 14W ~7. H 
R0MI REb CAR F IU1 l / 4W ~·,: 101 
R061 Rf8 f"AA F'II H I 1 4W -.•,: " "'0h1 '-:I~ 1; A~ FIi M t 1 4W -.7. .... 
R0t..S Ptll f:ERM£f I"' n . "NT IUf' AOJ 
s:i-ci1.-..4 «I'S r l\P FIi '1 I /4W .... ,. 10, 
P0J,~ "·~ r AR F II t1 I / 4W "'\7. '"' R066 l<fS l ,A,-- F-111"1 l / 4W ")"(. ~· . .'t 
~0,-.1 f'ES £' AR r rt t1 t 1 4W ... ,. 10• 
R0,M:I RE'i CAR F II t1 I / 4W ~ ·1. .,'1t" 

R0,',q Rf!=: I AR F- ll f1 1 , 4w '"I.. ~ .. , 
Fl:N@l RES Nf fW()R► 10► S IP ,',PIN 

'"""'2 R£~ NE rwnRt- ,0, s, .. t,F-IN 
uee1 l /C CA1 1A9E 
U(>IOl7 I r N <;f I t17,74 OUI\O nr•Al"tf' 

-~~ tr. 14S1 l :. DIIAI J► FF ,.,., ... , r 74S1 1 ~ OIIAl J I " '""'""" I" CD 4Vt4b ~· PlL 
U0\llb 1/C uP A"" 
u .... , 1 ,( / 41 ~ l A'!- • •tr EIINl\f.<Y C IR 
lli'!Plft "' P1N'141 is: 11,.:· 
IK'Vl9 I IC MN74l SJ b 2 
LK!IIS't I /( 14 LS 1t,'"' • r1 I T lilNOR'f \TR 
\IS'ttl I r Nl ' l4-.619 " S C:ONPI EHf'NH ~ 
lKlll 'l I C Mrl4~~1fl Q n rnMf'"l ►Nf-'NlER 
U01 ". 1n: S 114 74 1 S0~ 
\1'1114 I II~ f f' 4G'lt0fliF nn F • ()I-( " N OIS 

\101' I IC RCI\ t:04S't1 I (lO ~'- NANO 

1101 ,',, 1/C / 4 1.41 I'- 1)1 Jf\l ·" " IJ'1,t, I,,. rn4-. 1 !ifliF 
-.:tte'll StlO FI. JI(" ,~ f:· IN 

Xl .e9•· suo f. r 11r 14P IN 
)(1 1'1P, snn f 1 r 11· 14r• 1M 
XIK'l4 ~rn , r 1 '" 141 ' IN 

XIJ"1' '•111 I I 1. l .'l I"'• I IN 
YI W!I . •~rlf"I f I • I . , 

ft F" IN 
sllQ'I .' 1 :llllE- 1, I r lb f ltl 

PCI ANy. Mel-3637 
Rn. I 

qi\'. 1ffft'OCS"°-

1 uu:,- .,,002 
l 1012-e,,~ 
I xeee- 001111 
l 1'1'- 11002 
1 ta1:,-e N2 
1 1111,- -2 
1 tt'1!5· H02 
1 1111 ~-e0ei2 
1 101,- -2 
1 1e1:,- 000 1 
l 1■1•--" 
I 1e1e - 000q 
I 101~-ee11 
l UUII-M09 
l 10111- 0099 
1 190J ··8B:"t 
I 1ee1- ee21 
l 1001- 0 111 
l 1e1~- eee2 
1 11'1111- 009<> 
1 u11e- 00<><> 
1 \@01-0271 
1 11u•-- " 
1 11!110 - H 99. 
1 1e1e- 0e7q 
1 1 e 19 - l!Ki!K!9 
1 uu:,- l!lliHl l 
1 101~- IIU!UB 
1 llOl S- - 1 
1 1e1:1-eee: 
1 UU!I-HS!U 
1 Utl!I-BNl 
1 Ull!l-0091 
I 101,- 0001 
1 1111 , - e 1ae 
I 1008-9 023 
1 11110- 011 0 
1 H'1!1-IM'l01 
1 iflt!l-8 09'2 
1 101 !\-0 002 
I 1ei,- eee2 
1 HH!l- ~00:' 
1 Xll"9- IIK!l01 
l 11111'··- 1 
1 lllH!l-l!H!'01 
I 101~~0001 

,.1.,u 

PCB Any. '601-3637 
R~•. B 

qi\'. ffT noat NO. 

I l 0 l-!'- 1291 
1 10 bC.-1201 
I 10b~ • 47V11 
I 101->~ 10WI✓ 

l 1"'.i:,~-eu00 
t 1 eu-~--0 2?0 
I l0b~ - 1&10t 
I l0b~ - ~bl'llt 
t l0h~-04 /0 
I 10t,~ •· l001 
I l " f.~-100'.~ 
I t0h!"- 1''10I 
1 l"h~- 1007 
I H'l72'- 1Jll 
I Hl!h:.,0- U 10 :'? 
I JU!"- JMn 
t 1 '111,~ - :;"701 
1 1filtt.~-Jl'lli"~" 
I l~b,-:"70 2 
I 10b~ -;"70 2 
I 1073,- 100~ 
l UP'-J'ffl"\ 
I 11eri0 'H8~ 
I I 10P -e •i4 
I 1100- l llJ 
1 1100-1 11.s. 
1 l 10 ';"-494b 
I 11.,., \1 40 
I 1 Ult ~01 b'3-
I 111') Pl tl,7 

I 11PIJ - fl1h =:" 
I lUU -t, J,-.~. 

I 11~2 4~61 
I 110.'-4-.t, 1 
I 1101 7400 
I 1191:' 4Pl lr.l 
\ I I '1,~'-4"1 I 
I l lt.,l•·f'I 1; 
I l t0:'-4,1 ~ 
I 7:'~~ lfi'l1b 
I ,',•r,.0 I li'll 4 

I :--.---.,, 1 fll l 4 

I . ·.' "\ft'I ltlll 4 
I .'."•Ill 1vi1 ,-
I : "~'"\0 IG'IA8 
I ::·-.ri ,~,., 

Paae 4 of s 

Motl~l 117 
FM llecelnr 

CST.- . -=--
C047 C:AP CFR 0.IHF c► e:,Flx " ('1!'48 CAP CER 0. lP'V" c i,,.e~0,. ~ 
Cfl"Q CAP CER e . 111F c~0,0x K 
Clll!!e CA,, CER 0. 111F CKe :'181 I( 

ce-.1 CAP CER •. 1,-w; c~esex " C0"'\7 CAP CEA 0 . lt'tF C► 0"'\f'X • n,~,. CAP VAR :,- ~~PF 
CtiJ~4 CAF' ELECT l.0t1FO !'t0V RADIAi.. 
r.511~-. CAP PUCA 1-F ,eev 
ca-.,. CAP N JCA 4 70PF ,oov 
ca~, CAP CEil II . 111F CK9'8X K 
c0s9 CAP CER 8 . l Nf" Clo'" !\~X V 
r..11-.Q CAP CE R a . U1F CK8~BX ► 
f'Pl'-1'1 CAP r.eR e . 1'1f t:.._e:,ex • r:s,,i,1 CAP ELECT VT NT t011UF ('"1 SUB.) 
CIBt-2 CAP CER Ill .INF CK0 ,8X • ceo, CAP ELECT VT NT 1001W '"" r;ue. > 
r CJ11,4 CAr C'ER Ill. lf'tf CKe~r-x K 
C"1b!" CAP EL ECT II NFD 2 ~V VERT NT 
C06,bA CAP ELECT 10 NFO 2:)V VERT Nl 
r.001 CAP MICA :;:'0PF 
Cllh8 r.AP CER 9 . 1'1F Clf'0~BX k 
Clloq CAP CER • • lNF c~e,0 , ~ 

i.il7 I CAF' ELECT VJ NT 10 01JF" <NO sue.> 
C.PCl't DIO lN~064 
r,:R07 LED HP 5092- 4487 CLEAR 
t.Rl!'.I ~ LED HP ~ 92 - 4 4 87 CLEM 
C'R"'4 DIU 1N3064 
CR0:'1 DIO 1NJll6,4 
FUH F fl T CERAN1 C 111. 711Hl I RED COi.iii' 0011 
J'.til~ F' IL T CERAN I C UL 7NHZ(Rf.D ('"OlOR l'>OT) 
J0<'l CONN tl0l£X RI A 10P • l it CTR FEN 
J00~ CONN. 12 PIN HEADER NALE 
.l9'1t't Pl UG, LOCKING 2 PIN 
L00I CHCWE 47UH 
I etC!I~ rt◄()I, E 22 UHV SNALL 
,.ee~ NIL 76-0 COlL VAR 2.2 Nt◄ 
Lllli!J4 CMOKE 47UH 
F'"CPI PCP FN RECF.JVER 887 
O"'-Qll TRANS 2N3 Sb3 
l>""'2 TRANS 2N;s:,4::, ,,~:. 1RANS 7Nl,o3 
0004 TRANS 2N3'63 
nee, fRANS 2NJ.,6.3 
(lllllllb TRANS 2N3~63 
RIHllt RES CAR CONP l l ◄W ,Y. l.'0 

Motlel 117 
FM llecelnr 

en.-. DaCall'l'IOII 

1CU0B SOC► E. T • J/C: , .. r IN 
XI.JCJ'lq SOCt Eel• 1/C 1<> PIN 
xu1e SOC• ET • I It: lb P IN 
xut l ~Of"►' F l I I(' 14J"I N 
XIII ~ son-Fr 1/C t4PIN 
XUJ :;. S()(. t Ft I IC J4F- IN 
xut• SOC► FT l It: l4f'IN 

'"' .. SU( ff 1 t , , 141 IN 
XIJIO "-.O-;• ( l t ic. l4~[N 
XIII? sno·fT. 1/C ·~ PIN 
V(MII "Al.. :, .9 NH7 ( ' ""~ A ) 
,...,1 "' fllN[rl t I I - °'lt,11.•r NF (V I 

. tee CTR 

qi\'. ffTm>CjKNO. 

I uu, - eee1 
1 1111 :)- ""81 
1 1111,-~1 
1 1e1,-0NH 
I 101,-:1 
I 1111,- 1 
I 11'1117-0 ?~!' 
l 1111111 ·009 9 
I 11101-e i az 
1 INl-111471 
1 1111i,-eee1 
J 1'91!'- ~1 
I U!ll5· 000l 
1 11111 ~-- • 
I 1e1e-a11e 
1 tetl~• CIK)CJH 
I 1e1e-e j 1e 
l 10, ~ - eee1 
I 1e1e- MC?CJ 
1 1019- 0099 
I l■l!l -1!20111 
I lZJ :r,-~J 
I 101 ~-0001 
I 11110 - 0 11• 
I 1281- 3 864 
I 128~- 4 4 f:P 
I 178!>- 4187 
l J ?81-~64 
I l 28t-3 0b4 
1 H!l~:'-01''17 
I 10~2-810 7 
1 ~2!'11- 891(1} 
1 22,e ~842 
1 22~0- i-00? 
I t!'::H-0 4 18 
I ,~~1-0a:-~ 
1 1~01 - 0 2::, 
I 1'~1-0 ~7· 
1 lb00-~l:r~7 
I J':nl - "!'::'th;. 
1 1211-3:163 
I 1 271-3~~ 
I 1211 · l!i61 
1 1 271-~~3 
l 1271 - ';-5-63, 
l J0.,,,~-11'1'2l"I ... Is 
PCI Any. 3'37 
Rn. B 

QIY. ffT mx:i' NO. 

I :-:-.111-,e.16 
I 7:•-.~ • U' l 1, 
I :,:!\0 - t0l6 
t 1:~Glt· U\14 
I .·2-.0- 101 4 
I 7:•~0 - u,1• 
I :".'")0 • 1014 
I :'Z""A- Jl>lt• 
I zi·,0 - 1014 
I :0:'""'1'·· 1Vill-
I ;"400- 0~02 
I 4"\Pl0• 1EH •. 

,.,. S of5 

MoiMll7 
FM Recel•er 

en.- . --
~091:" ~r-c; f':AA Ftl H ll4W ,,. -:;qg ,_ 
R'1'10~ RFS CAR COMF' 1/4W ~% 3.'>ls 
R0fr'l4 RF5 CAR COl1P 1 /4W ~ % ~ ~lfl 
F(CJlt,'l:0, RlS CAR FIi f'1 l 1 4W ,x W0 OHt1 
R0'11l\ RFS CAR COMP 114W ,,. 3,_q~ 

"""' R' .. S (:Ak F JIM J l 4W ~Y. " ~ 910R Rf1;: CAA C-OHP ll4W -.z ""' -:-;e .. ~~·, RfS CAR CUf1f' 1 14W ~ Y. 1:n 
fi010 RP·i CAR CONP 114W , z :'2► 
F:'GUI POr CERNET tl'lt ~r. NNr lflP AD,1 
RAJ:.' RF~ CAR FllN 11 4W ,)'. 4 7 0 (lHH 
R" I . F'<ES I AA COHI" 1 1 4W :,x :2'1► 
f."114 RF.C. CAR CONP l/4W "i'l,, : , 
l "l-01 -, ~·ES CA~ F'tlP1 J 1 4W ~"I, 3.61< 
A'0 1b <>• S CAR COHf" 1 1 4 W ,,. :, .1-11 
F.'S't l 7 POT rF Rttf T , ... ~r 11N1 rnr ADJ 
H"I A ~f-5 ('AR FILM l/4W -.1. ~ ... 
1-,"0 1"1 •·o r CFR'1F.T 101 n MNI 1 1JJ· ADJ 
PA : '0 RFS CAR CUNP l/4W ~,. 4 !-• 
~0:;'1 llES CAR FIU'I J/4W !'tX :net-
f.'A~l RES CAA CONP 1141,,j "· 100 
PQr-.·•. RFS ('AR FllN t 14W !'tY. ~1-,1 
Re,'.~4 ... ~ CAW r II '1 l / 4M ~1. 5',S 
f,o!jlt: ·-.. l<ES CAR C:Qt1F' J / 4 W ~7. 101'\t 
F."fr'I,'/ , RFC:. CAR Fll.t1 11 4W ~ ½ ::,. 
P et;·? R~S CAR FIU1 4. 7► 114W ='"I. 
R9 08 RFS CAR FII.N 1/4W 31. "'' F' 0 :'q POI rrRN£r "'" • ·r 11NT , r,,.-• l\t,.1 
IWI " 1,11 , .. , ,,; C"M< I 111'1 11 4W '!'Y. ., '""' M"l "d M·S f,,AA CUt1F' 1 l◄W ~½ L:!'-► 
R0 ~:." Rf:S CM CONF l ' 4W ~7. I • ::'► 
r-.--0 --:. R£S um FILM 11 4 W !'Y. 4 '/ 1'11 ()l«1 
Fi0 .~4 Rt.~ CAA F'"ILJ"I 1 1 4 W ,,. 1,0 OHN 
Rei ·,r;, RES CM FJl N l / 4 W ,,. ~bll 
R03b Rl-.S CAR F JLN l / 4W ~7. 100' 
~0~7 RES CAA FlLN 4. 71<. 1 1 4W ,"I. 
f.'0~8 RES CAR CONP l 14W ~Y. 270 
t:;01,Q RES CAA FJU1 J 1 4W ~Y. 1 ► 
f;:040 ~ES CAR FJLf"I 114W 51. 10, 
P0'1l RfS CAR CONP 1 1 4W ~,. 10111> 
A-04 2 RES CAR CONP 11 4W ~Y. '"'"'J ~04~ J:.·£:s LAR LONF' 114W ~'l. a.:► 
R044 t-·UT CERNE T 1 .. PC NNT T OP ADJ 
R04:'I RES CAR FILN 1/4 W "' :z . 7► 
Rfill4b 1-ns CAR f'llN 1 / 4 W !\7. 6L0 UUl'1 
P0\4 J Nfl1 ,~i:--n 

PCI Any. UOl-3'37 
Re.. I 

qiy. ffl'ffOCll NO. 

I 10 b~-0Jq0 
I 196!'- ~~01 
1 ' "6,- 0 "":':'e 
I 1e1,-.-A·•,qQ11 
I l"h,- :t-qr.,1 
I Hl6~-J00I 
I 101,,-0~30 
I 106!'· 1 :"Ql"2 
I 10 ... ~ - 220 2 
I 107:"- I I 11 
I 10n~- 0410 
1 106':'l- 71'1":;' 
I 10 6 , ·:.'.'ft0 l 
I 10 6:"> - -,i;b~l 
I u,,-~- :i..t,01 
I 1 orrr ,::- JIii 
1 10i'>~-;>~Qj2 
I 10 7~- 1 1 11 
1 l065-4 "'SVl'4 
1 1'11b!\ :?70 \ 
1 l'11b5··0 1H 
I )06!\ ~~\II~ 
I Je,o, ·5M,2 

I l~b~- 1003 
I 10 1,~-210 : 
1 10h~- 4 1A J 
I ·~'·"" "'"~ I I VI I;' I I J l 
1 Ulh !l · 004 7 
I 1 0 6~-J ~0J 
I t ~ b , - t 7 "9l 
I 1e o :-- e41 0 
I teo~-ei,e 
t 10 h!'\- 0~6 A 
I 1 916~-100 2 
I J0b~- 4 l &'11 
I 10 ..,~ - 1117 70 
1 lAh~- 1'1191 
1 104,- 1002 
I 1P11,-.. IV1'1'7, 
1 U16 , - Hi'IA~ 
1 106,-8;'01 
1 1072- 1 1 l \ 
I , .,,,~- :1::01 
1 106~-0 620 
I :rQlll_,.~- OkJl" t 

... 3of S 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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I 
I /8\ BISHOP GRAPHICSIACCUPRESS 

",Bl REORDER NO. A25710 

( 

+ ISH REV. 

I REVISIONS 

REY. DESCRIPTION DATE APPROVED 

Q:) 
V -

I 

2 I LtJOf I N 
- V .____ ..... .__,lf-,--i..,..---- ---.,4 
GD 1--~7 K! 

3 

I I 
6' I 4 

2; ~ : / 

~----------------,- I 
, _ - -- -1 

J3 
TO MAIN B OA R.I> 

7, 8 

I 

..__fr 

PART OR 
IDENTIFYING NO. 

Jz 

I 

LOOP OUT 

NOMENCLATURE 
OR DESCAIPTION I 

FIG. 8-10 

MATERIAL 
SPECIFICATION 

PARTS LIST 

UNLESS OTHERWISE SPECIFIED 
Dl•NStONS ARE IN INCHES 
TOLERANCES ARE: 

FRACTIONS DECIMALS ANGLES 
-------------± .xx ± ± 

.xxx ± 

CONTRACT NO. 

APPROVALS DATE 

MATERIAL 

887 Dfl-N £,_ _ <·/ 'f-,P( 
~ C-;;r / i-c. )' / I 

/'f7 r /'f"f TIME & FREQUENCY 
JI LC.JI L TECHNOLOGY INC 

OOMPOSITE LOOP THRU 

I 

888 --Fl-N-IS-H ---------1CHECKEO /< C r ';';I- I r- JCl-,ra-s-,ZE--.-F-SC_M_N0-.----.1-D_W_G_N_O ________ __,,,...R-E-V.-I 

.,_ __ NE_XT_A_s-,v--+----U-SE_D_ON __ ..... ,ssuED u e · · e eo 1-3134 A· 

APPLICATION DO NOT SCALE DRAWING SCALE I lsHEET 1 0F 1 

I 

◄ 

wigfi
Stolen 2 Line Transparent
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► 

t</or~s- · 
I 

0 

0 

/, Cv M / t7 /'( E Al T .S 

Iii\ BISHOP GRAPHICS/ACCUPRESS 
•a, REORDER NO A25710 

r1 
I A/\ I 
jh 
1_J 

DWG. NO. 

QTY FICII 
REQD NO. 

PAIITOR 
IDENTIFYING NO. 

UNL£ts OTHERWISE SPECIFIED 
DI-NSIONS ARE IN INCHES 
TOLERANCES ARE: 

FRACTIONS OECIMAUI ANGLES 

CONTRACT NO. 

r-------........ -------41 ± .xx ± ± 

SH REV. 

RE¥ OESC:RIPTION 

NOMENCLATURE 
OR DESCRIPTION 

PARTS LIST 

REVISIONS 

APPROVED 

FIG. 6-11 

MATERIAL 
SPECIFICATION 

.xn:t APPROVALS DATE 

PCB ABSY 
COt.POSITE LOOP Tl-HJ 887 

MATERIAL 

t--------+-__ 8_8_8 __ -11 ANISH 

NEXT ASSY USED ON 

DWG. NO. 6608-3734 
APPLICATION DO NOT SCALE DRAWING SCALE l. SHEET 10F 1 

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

Modltoll6andl87 
Olalpollllt LoopThrv 8oent 

en.au. D£SClllrT'ION 

J 00t C"ONN ~NC ANQlr Pr' HNT 
,l002 CONN £INC ANGLE .,,. NNl 
J IIIIII } C IINN 1.2P I N MOLE ( I< . AN(il( 
t,; 001 RHAY s~·or 17V ll H ' 
PC~ l P~E> COMPOS !TE t01)P 1MRU 
f 001 " ""' 6 .. A """ I. I 

• 100 C TR 

PCB'-Y,6'G8-37l4 
lleo. A 

qn. TfT STOCt( NO. 

t .... _.~ '14H0 

I .:-~·. ·vi q◄nl.'\ 

I ::~·~'11 ~HI I 

I 1am-1 ~,, ::-~ 
I 1 "'"" -; 1 {.4 
l , ... ~ ..... ~·"" 
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