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1.1 

1.1.1 

SECTION 1 

GENERAL INFORMATION 

General Oescription. 

7640 and 7840 terns. 

The 7640 and 7840 Advanced Data Acquisition, Logging and 

Alarm Systems are similar, the principal difference being that the 7640 

System provides a CRT data readout as well as a TTY printer readout. 

The 7640 System is a computer assisted option for the 

Model 7610 Remote Control System. It can also be used to assist the 

operation of any remote control equipment or used as an independent 

system in data acquisition, status monitoring, and logging. Both 

telemetry and status functions for up to 100 channels can be displayed 

on the IS-inch CRT. Up to 30 telemetry channels may be called up 

simultaneously via the keyboard on the CRT unit. 

In addition to the passive display, the 7640 System has a 

built-in processor and special software package to enable the user to 

pre-program two sets of upper and lower limits to the parameter being 

monitored, so that central control can be instantly alerted when these 

parameters are exceeded. The additional feature of automatic or call-up 

logging provides a permanent record. 

The 7840 System is a microcomputer based data acquisition 

limit alarm and logging system. It can be used to assist the 7610 

Remote Control System or any other remote control equipment or act as 

an independent system for data acquisition, status monitoring, logging 

and alarm. Both telemetry and status functions for up to 60 channels 

1-1 



can be selected for monitoring and logging on a Model 43 Printer. 

A built-in microprocessor and special software package enable the 

programming of up to two levels of upper and lower limits (one set may 

be used for control) for each parameter being monitored, so that the 

operator can be instantly alerted when these parameters are exceeded. 

The additional feature of automatic or call-up logging provides a 

permanent record. 

The major components of the two systems are as follows: 

7640 System ... 

Model 7640C CPU 

Model 7841 Remote Scanner 

Model 43 Printer 

Model 400E CRT Data Terminal 

7840 System 

Model 7840 CPU 

MGdel 7841 Remote Scanner 

Model 43 Printer 

These units are described in the following paragraphs. 

1.1.2 Model 7640C Central Processin~ Unit. 

A microprocessor-based CPU provides direct interaction with 

the computer programs and tolerance limits stored in the nonvolatile 

memories. It processes the telemetry data consisting of site number, 

channel identification, and meter reading via the FSK modem. A built-in 

alerting feature provides an aural alarm and also causes the appropriate 

CRT display to flash when any pre-prog~ed limits are exceeded. 

In addition to the information storage and processing capabilities, 

the CPU also provides a clock, consisting of calendar and time informa-

tion, for display and logging purposes. Two parallel BCD inputs 

and 30 status inputs are provided on the rear panel. 

1-2 



1.1. 3 it. 

A CPU provides rect 

p 

memories. It 

limits 

telemetry data consi 

meter readinC4 annel 

built-in 

c 

30 

1.1.4 

DVM 

Cal 

provides an aural arm 

when any 

In to information storage 

s, CPU also provides a c 

for logging purposes. 

inputs are provided on the rear 

7841 Remote Scanner. 

'0 

1. 

FSK 

The Model 7841 is a self-contained scanner 

scanner boards, IO-turn 

independent system operation as as 

switches on the Danel. 7841 

te with 

le 

site number I 

A 

so causes 

s 

1 B 

s endar 

s and 

with all 

I Select 

up to 60 telemetry inputs from varl..OUS sensors, aucn as 

, power, voltages, currents, contact c 

It converts these inputs data them to 

UART in the CPU via its own UAR~. 

1.1. 5 Model 43 Printer. 

A Model 43 Printer is a 

Th provides automatic informa-

on a prescheduled basis, or on manual 

to 60 columns of data can On character 

1-3 



printer. A typewriter also comes as standard ipment for 

annotation and croqramminq the The logging rmat 

sign-on and sign-off time, as well as three rows S 

ings each In addition I the pr~nter W~~~ pr~nt an 

"out-of-tolerance/! r for an rm ition ll 

1. 

The Model 400E Data 1 s the 

between the operator and the 7640 System. s modular (det 

te rIUJ.I l <:1..1. can in 19- or on a 

top. All system inputs instructions to the computer are handled 

s same keyboard may also used for 

inputting headings to 1099 

pages. 

system, call up data from remote 

St and 

A IS-inch black and white display is standard, with a 

19-inch rack mounting ly CRT 

ays 100 ohannels of in groups of 30 per page. The operator 

, through keyboard, a s and I for of 

the lOa display channels. Once a channel assignment has been 

operator may program for disp 

or telemetry functions may be assigned to and displ 

100 channels 
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Telemetry 
Channels 

erne Channels 

s s 

Number 0 f Remote 
Monit-..., .... .,.;; 

Number of Channels 

Data Input 
Status and 

Tel emetry 

Data Accuracy 

Data. Scan Rate 

Data Link 

CRT COmpos 1 

CPU Memory 
Operating 

Vi Output 

Up to 100 channels di ayed as 
t ,s sit1on, 
4-digit and on/off status, 

60 c ls site 
Control site: 

s. 

the remote 

as telemetry status. 
Up to )0 status 
able at 

Up to 4. 

Up to ~O logged periodically on 
command and upon wi alarm 
condit ian. 

TTL compatible 1 s 

Full Scale: +4.096 VDC di 
reads + 4096-:-

+ 300 VDe common mode 

D. a. of ng 

4 channels per second 
inputs per second. 

10 

350-600 Hz FSK. Can 
data 1 ink. 

re Model 

Enables one auxili 
be driven from the main 
refflOte locations up to 

ia1 

10 

to 
at 

Stored in nonvolatile 
16K bytes). 

OM (up to 
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Parameters 

Operating Temperature 

Dimensions 

Model 7 1 

Model 7640C 

CRT Data Terminal 

CRT Detached Keyboard 

Printer with Keyboard 

Number of Telemetry Channels 

Number Status Is 

of cnanneJ.s 

Number Remote Sites 

Data 

Telemetry 

Status 

BCD 

Stored RAM wi 
(up to 7K 

a-hour 
s) • 

Model 7841: 00 to 00 C 
Model 7640C: 10° to 40 0 C 

H: 7" (1'.8 )w: 19" (48 em) 
0: 13" (33 em) 

H: 5.25" ( • 3 em) W: 19" (48 em) D: 
1 5" (39.4 em) 

K: 14" (35.5 em) '0'1: 1 .1 em) D: 
13 v 6 II (34.6 em) 

H; 2. 7 II (6. 8 em) VI: 17 .. {4 3 • 2 0: 
7.4" (18.7 

H: 5.5" (14 em) W: 18 H (45.7 em) 0: 
21.S" ( .6 em) 

ry 

20 channels, expandable to 60 by 
adding scanner boards to Model 7841. 

30 are provided on Model 7840 
CPU rear 

Up to 60. 

to 4 5l.tes. 

Full scale: +4.096 

+4096 
command 

reading accuracy 

TTL 
closure. 

Two channels of 
on the rear 

1-6 
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1. 2.:2 7840 System (Continued). 

Model 7841 
7840 

Data Scan 

Power 

Model 7840 

Model 7841 

43: 

UART to UART 
and or 

4 I.,;HQUH~ls 

00 C to +5 C 

115/230 
45 watts 
30 watts 
60 watts 

o Hz 
7840 
7841' 
43 

output 
FSK 

H: 5.25" (13.3 ern): W: 19" (48 em); 
D: 15.5 11 (39.4 ern) 

H: 7" (17.8 c:.m): W: " (48 em); 
D: 13" (33 ern) 

H: 5.5" (14 em) i W: 18" (45.7 ern); 
D: 21.S" (54.6 
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1.3' Warranty 

TIME & FREQUENCY TECHNOLOGY, INC.. wa rrants each the 
of its manufacture to produced to meet the ifications 

delivered to the BUYER; and to be from 1n material and 
workmanship and will repair or repl<lce, at its expense, for a period of 
one year from the date of delivery of equipment, any parts which are 
defective from faulty material or poor workmanship. 

Instruments found to be ive during the warranty 
iod sh 1 be ret to ory with transportation charges 

prepaid by BUYER. It is expressly agreed that replacement and repair 
shall be the sole remedy of BUYER with respect to any nonconforming 
equipment and parts and shall be in lieu any other remedy 
available by applicable law. All returns to the factory must be 
authorized by the > prior to such returns. Upon examination by 
the factory, if the instrument is found to defective, the unit will 
be red and ret to the BUYER, with transportation 
prepa d by SELLER. 

Transportation charges for instruments found to ~e 
defective within the first thirty (30) days of the warranty period will 
be oaid both ways by e SELLER. 

Transportation charges for warranty returns l wherein 
failure is found not to be the fault of the , shall be paid both 
ways by the 8UYER-.-

is warranty does not apply to instruments which, in the 
opinion of the SE • have been altered or misu 

NO OTHER WARRANTY IS EXPRESSED OR IMPlI 
LIABLE FOR CONSEQUENTIAL DAMAGES. 

1.4 

TFT IS NOT 

Your jnstru~ent should be inspect and tested as soon as 
it is received. The instrument is insured for safe livery. If the 
instrument is damaged in any way or fails to operate properly, file a 
claim with the carrier, or if insured separately, with the insurance 
company. 

WE SINCERELY PLEDGE OUR IMMED AND FUlLE COOPERATION TO ALL USERS 
OF OUR PRECISION ELECTRONIC INSTRUMENTS. 

PLEASE ADVI IF CAN 1ST YOU IN ANY MANNER 

Time & Frequency Technology, Inc. 
3090 Oakmead Village Drive 

Santa Clara, CA. 95051 

408-246-6365 

1 



SECTION 2 

2.1 General. 

s section instructions for inst the equipment 

at the control s (Subsect 2.4) and at remote te ( on 

2.5). Models 7640C, 7840 and 7841 are to mounted in standard 

19- racks. Display t of 1 400E (7640 

tem only) can be placed on a desk top; or, with the optional rack-mount 

t, can also be mounted a 19-inch 

As part of 

Model 7841 must be 

installation 

for 

and for the s at which 7841 is 

are coverea in Subsections 2.5.3 and 2.5.4. 

at remote site, 

of Re Scanner 

These procedures 

The igital conversion must be calibrated during 

install This is covered in 2.5.8. 

Upon 

equipment signs of 

f inspect 

damage. 

equipment as cribed in this section, 

res of 3. If 

packing 

After ling 

it in accordance with 

operate rly, file a claim with the transport 

or f Is 

company ,or 

if 

2-1 
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and to 

checkout 

To ensure that 7640 is functional when received 

the stem, a pre lat iarize 

precalibr should be performed as follows: 

a. Connect CRT Data 1 to 7640C 

(see Subsection 2.4.1.4). 

b. Connect the 

TELE OUT port on 

4-foot coax cables 

port 

7841, us 

7640C to the 

one of the 

c. Remove the top cover from 

5 on DIP awi s 029 

7841. P 

the 

046 into the OFF position (see 

all 

2-1) • 

d. Connect a 2 VDC source to Channel 0 input 

on the rear panel of 7841. 

e. Apply power to the 7640C, 7841 and the if 

f. 

it not 

CRT should display 

through 29. Set 

Site 0 Channel 2 at di 

done. 

o and Ch 

Da ta Te rminal to 

lay number 8 (see 

00 

3) • 

q. Select Channel 0 to be disp on tne front panel 

of 7841. Adjust o cal 

potentiometer on the 7841 so that the CRT d 

2-2 
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s 

and to 

p 

shows the same DC level as disp on 

of the 7841. 

the 7640 System pre ins 

7840 System 

with the system, a 

should be as ows: 

a. Connect the Model 43 Printer to 

Subsection 2.4.2.3). 

7840 (see 

b. 

c. 

d. 

e. 

f. 

g. 

Connect the TELE IN 

TELE OUT port on 7841. 

Remove the top cover 

switches on DIP 

and U46 into OFF 

Connect a 2 VDe source to 

7840 to 

7841. Place all 

ON position 

2-1) • 

1 0 input 

on the rear panel 7841. 

Apply to 7840, 7 

Printer if not 

Set up the Model 43 

Channel 0 in 

Select Channel 0 to 

panel 7841. 

telemetry 

1 (see 

2-4 

1 

on 

Model 43 

done. 

Site 0, 

3) • 

Channel a cali-

7841 so 

o 2000 +0003. 

3) • 



telemetry data logged column 1 should be 

same as that displ on front 1 

the 7841. 

This completes 7840 1at procedure. 

The 7640 1 s equipment consists a 

7640C Processing I a Model 40 CRT Data Terminal 

(CRT Display with separate Keyboard), a Model 43 Printer, and the 

fol inte c ing (see F 2-2) : 

a. One 4-foot coax for connecting the 7640C 
to 7610C. 

b. One 4- ,31-conductor c le with a 0-
type female connector on one spade 
1 on other. ;nt ing to an 
external status source. 

c. One IO-foot. 2S-conduc bbon cable 
with D connectors for the Printer 
interface. 

d. CRT Data Tenninal is suppli with a 4· 
foot ribbon e for connecting the 
Keyboard to the CRT Displ Unitt and a 6-
foot e for connecting the CRT a 
Tenninal to the 7640C. A cable is 

so supplied for extending e connection 
between the CRT Data nal and the 
7640C. 

hardware supplied includes 2 crimp type 
"0" connectors for external BCD interface. A 
BNC connector for the 7610C/7640C interface is 
also supplied where needed. 
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2 

2.4.1.3 

port, 

To mount the 

a. 

b. 

, proc as follows: 

the 7640C top cover. 

Connect the 
supply 
wi re to 
battery. 

backup ba.tt 
i n9 

pos it i ve ( 

to the power 
float; blue 
) tenninal of the 

c. Replace the top cover. 

d. Using t hardware supplied, -mount 
7640C within 3.5 feet of the 7610C. 

e Connect the foot coax cable 
DATA OUT connector on 76 
to the TELE IN connector on 
panel. 

Model 7610C preoaration. 
~ 

from the EXT 
rear nel 
7640C rear 

If 76l0C has a BNe connector at JlS, the EXT DATA OUT 

2.4.1.4. If not, re to 

and install the connector provided as lows: 

a. Remove power from t 7610C. 

b. Remove the top cover. 

c. Remove the rear panel blank ov~r J15. 
DATA OUT port. See Figure 3.2 in the 

10 Manual. 

d. Mount the SNe connector at J15. 

e. Solder the wire from pin 5 to the BHe 
connector. See Figure 6.1.3 in 7610 
Manual. 

The 7610C may now placed back in service. 

7610 



Refer to Figures 3, 2-2, ann 3-2 

lat10n ~nstruct1ons. 

il. If the optional rack-mount kit is used, 
-mount the CRT within 4.5 feet (10 
if the ens;on cable is used) of 

11 

the 7640C, and in such a way that the 
Keyboard may be conveniently us within 3 
feet of the CRT. 

b. the rack-mount kit is not u • place 
the CRT in a convenient location within 
4.5 feet (10 with extention cable) of 
the 7640C, and so th the Keyboa may be 
used within 3 of the CRT. 

c. Remove t access door 
CRT case. 

the rear 

d. Uncoil the de power cord from inside t 
case and move it aside. 

the 

e. Connect the cable from P12 of the 
CRT Displ to the 7640C CRT I/O port, or 
to ension cable if • Plug the 
other end the extension cable (if us ) 
into the 7640C CRT I/O port. 

f. Connect the 4-foot ribbon cable from the 
Keyboard to Pll af Data Terminal. 

g. A rempte vi monitor may used in 
conjunction with CRT Data Terminal by 
connecting a 75-ohm coax cable from BNC 
connector PI3 of the Terminal to the VIDEO 
IN of remote mon or. Any excess 
power, coax, or ribbon cabling may be 
stored inside CRT case. 

h. Replace the access door to provide rain 
relief. 

2-8 



ReAR j:I'!>"~EL. AC.:..ES::. 

CRT Re.. BOARD 

CRT ~EAR '=>A"-I'=l.. 

@'" 

UP12 

Figure 2-3. CRT Display Access Door and Connectors 
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2.4.1.5 Model 43 ter Installation, { s 2-2 and 3-2}. 

a. the Printer a location 

s of the 7640C. 

b. Connect the la-foot, 25-conductor ribbon 

the Printer's rear to the TTY 

on the 7640C. 

2.4.1.6 

Two 1 connectors 1el, TTL-level BCD 

are provided on 7640C. Figure 2-4 the pin assignments. 

15 

a. Connect the out i nst rument 
to be monitored to one mp type 
If 0" connectors proy; d I f not an of 
the 16 data lines are requi ,unused 
lines may be tied to d convenient state. 
For example, if the instrument to be 
monitored does not have a polarity 
indication line. P pin may be tied 
hi9h to show a plus or tied low to show a 
minus. 

Connect the ground pin 
connector to ground 
be monitored. This is 
reference. 

c. Plug the connector i 
IN or BCD 2 IN port on 
panel. 

External S 

the 7640C 
the instrument to 

ground 

ther the BCD 
7640C rear 

A rear-panel connector ( IN) provided r ac 

status inputs from each of two Monel 7615 Status 

t Control Systems or other s sources. F e 2-5 

ass 

10 

ts 

ing 
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Figure 2-5. Pin Assignments for Status Input Connectors 
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7840 

2 7840 

a. Connect of the 30 
status lines , 31-conductor 
cable to the barrier p 
terminals on rear 1s of two Model 
76155, or to term; s on other TTL-level 
status sources. A low on a Model 7615 
terminal to a lighted status 
indicator on the 1 7615 front panel, 
and ON for the 7640C. 

b. A ground line is supplied for reference 
where needed. 

c. Plug the cable into STATUS IN 
connector on t 7640C rear panel. 

7840 System control site iprnent consists of a 

Processing Unit, a 43 Pr ter, and the 1 

ing (see Figure 2-6) : 

a. One 4-foot, cable with a 

female and 

the other, to an 

source. 

b. One 10 , 2 ribbon 

connectors Printer interface. 

1 

s on 

status 

o 

Other hardware supplied s two crimp type D connectors 

interface. 

2.4.2.2 1 7840 Rack 

To mount the 7840, as lows: 

2-13 
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a. Remove 7840 top cover. 

b. Connect backup battery to 

connecting the floating blue 

) terminal of the battery. 

c. the cover. 

d. suppl 

e. Connect a 4-foot coax c 

OUT on the 7610C rear 

power supply by 

to the posi 

-mount the 7840. 

the EXT DATA 

1 to the 

IN connector on the 7840 rear 1 if the 

76 1 is shared. If 7840 used 

on 

a. 

8 

b. Connect 

from 

, connect the 

of the 7840 

in a conven 

of the 7840. 

lO-foot, 25-conductor 

Printer's rear panel to 

on tne 7840. 

+ - inputs 

lines. 

ion within 

cable 

CRT Ilo 

Two rear-panel connectors for parallel, TTL evel BCD inputs 

are prov1ded on the 7840. 2-4 shows the pin ass~qnments. 

15 



2.4.2.4 

2.4.2.5 

connecting External BCD Ineuts (Continued). 

a. Connect the BCD output from the instrument 
to b~ monitored to one of the (rimp type 
o ~onnectors provided. If not all of 

the 16 data lines are required, unused 
lines may be tied to a convenient state. 
For exampl e, ; f the instrument to be 
monitored does nat have a polarity 
indication line, the BCD P pin may be tied 
high to show a plus or tied low to show a 
minus. 

b. Connect the ground pin of the 7840 
connector to ground of the instrument to 
be monitored. This is the ground 
reference. 

c. Plug the connector into either the BCD 
iN or BCD 2 I N port on the 7840 rea. r 
panel. 

Connectina External res 2-6, 2-5, and 3-4). 

A rear-panel connector (STATUS IN) is provided for accepting 

15 TTL-level status inputs from each of two Model 7615 Status Monitoring/ 

Direct Control Systems or other status sources. Figure 2-5 shows the 

pin assignments. 

a. Connect the spade terminals of the 30 
status lines of the 4·foot. 31-conductor 
cable to the STATUS ba.rrier strip 
terminals on the rear panels of two Model 
76155, or to terminals on other TTL-level 
status sources. A low on a Model 7615 
terminal corresponds to a lighted status 
indicator on the Model 7615 front panel, 
and ON for the 7840. 

b. A ground line is supplied for reference 
where needed. 

c. Plug the cable into the STATUS IN 
connector on the 7840- rear pane 1 • 

2-16 



2.5 Remote S 

The remote equipment for the 7640 and 7 0 Systems 

sts of a Model 1841 Remote Scanner up to six Re 

to the 7610R 

Scanner 

s, and a 4-foot coax cable for connect 

1 sharing stall 

Up to six Relay 

~n a Ie 1841. Each ReI 

o to 9. channel 

it is on its position on 

on board 0 channel 04, 

to 

The 

s, 

with a s 

Boards u 

The channel group, 

by the 

s are normally 

and no two 

Ie 7841. 

Using 

same 

r 

and the 

The 7841 must 

, as follows: 

s 

s. 

anner Boards, 0 

Scanner Bo 

to each reI 

board. 

rough 5, may s led 

10 channels, numbered 

is determined by board 

, relay 4 

relay 0 on) on 5 is 

or decade, that these boards are assigned 

e select j 

led in the 

r 

CAUTION 

jumpered 

will damage 

, the 

, as shown in F 2-7. 

r of their jumper position 

same 

the 

Remote 

may 

being moni 

for of ReI r 

17 



RELAY SCANNER BOARD 
r-----------------------------------.... ~.-'-' ... ~-.--------------

DECADE SELECT 

D 0 

\ 

Cl~~ 

4J .,. 
I 0 

2 s 

(SHOWN JUMPERED FOR CHANNELS 30 TO 39) 

DECADE SELECT 
JUMPER POSITION CHANNEL SELECTED 

0 0-9 

1 10 - 19 

2 20 - 29 

3 30 - 39 

4 40 - 49 

5 50 - S9 

CAUTION; NO TWO RELAY SCANNER BOARDS JUMPERED FOR 

THE SAME DECADE MAY BE OSED WITH TaE SAME 7841. 

Figure 2-7. Decade Selection 

2-18 



a. 

h. 

Remove the top cover 

internal 

to Figure 2-8. 

Up to 16 78419 may be used in a 

7841. 

s U46 by 

7640 or 7840 

The site number (5) ass to the 7841(5) is programmed in by means 

rnal 

used must 

the number of 

00 to 15, but does not 

have to corre 4ls or the 

they are used. same site number may not assigned to more 

one 7841 in same 7640 or 7840 System. 

7841 r s site by referring to 

Figure 2-9 the internal U29 microswitch to meet 

requ the top cover 7841. 

BCD IN port with a type D-eonnector 

to interface a BCD source with 

This port s TTL-compatible posit 

A 

has been prov 

7640 or 7840 

Pull-ups are 

position 6 

Section 2.5.6. 

ided. If an external BCD source is not used, set 

switch U29 to ON (F 2-9)and proc to 

an external BCD source is used, set pos 6 of 

U29 to OFF and proc section~ 

2-19 



I 

: 

Number of Relay Scanner Boards Used 

U46 switch Position L 2 3 4 5 6 
~ . . --

1 0 0 0 0 0 0 

2 0 0 0 0 • • 
3 0 0 ~ ~ 0 0 

4 0 • 0 • 0 I • i 

o = OFF 

• = ON 

Note: Switch positions 5 through 8 are not used. 

of'f~ 

~-
'~\oJ 

~'" 
:~~ 

1=::=1 '" ' 
[ I <r\ I 
f-----,~ i 

- ~ I 

01"1-
~~ ... 
~::::=JIl ),) 
,-tt:::l ~ : 

JB:::...1~ : 
~i\. i 
-..···~-- I '"' 

--=:0- ! 
---- - _"t i 
=====. ~ I 

- - I I 
~~--=-- - 1 1)a I 

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

Example: U46 Programmed 

I 

Example: U46 Programmed 
for One Relay Scanner Board for Five Relay Scanner Boards 

Figure 2-8. Relay Scanner Boam Programming 
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,I 

U29 Switch 
Position 

1 

2 

3 

4 

5 
I 

I. 
I. 

Site Number 

5 I 6 I 7 12
1

13 
! 

0 1 2 3 4 8 9 10 11 14 15 

I 1 

10 

I 

• • • • • ~ 
(t , I • • 0 0 0 _0 0 

, • • tf II ~ II 0 0 0 • • (J It et t) 

(J ~ • • 0 0 0 1 0 • • It • ~ e 0 0 

~ • 0 0 • • 0 1 0 "I. 0 :e 0 0 I: e , 

~ 10 
I 

a ,010 
r 

(I 0 Qt 0 ~ • 1
0 I 6) 0 1° I , I 

o .,. OFF 

o - ON 

Note: Switch position 6, when off, enables the external 
BCD port. Switch positions 7 and 8 are not used. 

ON~ 

II I, 
KIt\) 

~~ 
I .I~ 

1\1\ 

II I", 
Il~ 

• I<l\ 
i ..... 
i~ 

Example: U29 Programmed for 
Site 3 and No External BCD 
Source 

Example: U29 Programmed for 
Site 12 and an External BCD 
Source 

Figure 2-9. Site Identification Progr~ing 
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lower 
Twenty-four 

9ht lines, 
sixteen 11 nas, 

nd; cat ion. The u 

input 1 ines 
to BCDCl, are 

are provided at this port. 
used for channel programming 

",nd 
polar; 
+7999. 

BeDP, 
lower 

are data th 
a 1; ts are from to 

The external BCD data will be ituted for one c 
L11:r Scanner Board when that channell s number has been prog 

BCD An port. example, programming the BCD In port for 
05 will cause the 1 BCD data be transmitted in place 

data on Relay Scanner Board O~ relay S (K6). If fewer than six 
anner Boards are being used, the external BCD data may be 

ass' one of the channels on the next board in sequence. 
an example, if three Rel Boards are used (channels 00 
through 29)t the BCD In port may be assigned to any channel on 
fourth board {channels 30 through 39}. 

To program the port's 1 number and to data, 

as fol 

a. I number BCD 

b. Using Figure 2 0 and the es provided, 

the I the proper s If fewer 

Relay Boards are the 

port has assigned a channel number on the 

next unused Re Board, 

BCD IN port counts as one Scanner Board 

IN 

must be into 7841. (See Section 

2.5.3 and. ~-a.) For e, if Relay 

SCanner o through 4 are (channels 00 

through 49) I the BCD IN port assigned 

any channel from 50 to 59 ann U46 will be programmed 

for six 

c. Connect output instrument to 

monitored to 7841 BCD IN port, pins 9 th 

22 
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GRCU "-I ° (I) ~ 

<) 
( ,.) ~ +~" 

~ 

<<.'\) ;; 0 
(8) :::: 0 
(10) ~ 0 
(20) :::: 0 
(40) ~ 0 
(so) ;; 0 
( 100) :::: 0 
(200) .("'I 0 
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(€.CO) 
a 

(Ic::co) 
(Looo) 
(4OOCl) 

(I) 

Figure 2-10. External BCD Connector 
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24. all 16 pin 5 are not requ 

I1nes may to a convenient state 

along with the channel select 1 s. For example, 

the to does 

a polarity ind ation line, 24 may be tied 

high show a plus or t low to show a minus. 

d. Connect pin 27 the BCD IN port to ground of 

is 

reference. 

e. the terconnect cable into 7841 BCD IN 

port (Figure 2-121. 

The BCD IN. port is now ready to input data. 

requ 

This 

careful 

ck involves hearing low-noise 

steninq. 

ay clicks, so it 

a. Connect the 7841 1 s power cord to the proper power 

source, o Vac or 220 Vac, as on 

rear panel. Wait 30 seconds. 

b. Listen id relay clicks (4 second) on 

in turn as 

indicates 

Boards are rece 

2-24 

r 

7841 cyc s through 

at Relay Scanner 

switch s s. 



2.5.7 

2.5.7. 7610 

Mounting an~ Cabling. 

a. 

ion 

7841 

using the hardware 

thin 3.5 

ed. 

of the 7610R, 

b. Connect the 4-foot coax cable from the EXT DATA 

connector on the 7610R rear FSR OOT 

connector on the 7841 rear panel (see Figure 12) • 

c. 78 now ing and to cal 

2.5.7.2 ticn. 

2.5.8 

a. RaCK-mount the 7841. 

b. connect the TELCO 1 s to the + and -

connectors on 7841 rear panel (see Figure 2- ). 

c. 

Calibration. 

To calibrate 

a. 

b. 

c. 

7841 is now and 

Model 7841, proceed as fol 

power to 7841. 

ace the 1841 

s~tion (illuminated). This 

at the channel to be cal 

the CHANNEL SELECT swi 

channel ibrated. 

25 

to be ca 

the 

1 stop the scan 

(see Figure 2-11) . 

5, select the 



d~ Adjust the calibration potentiometer the 

e. 

seLected channel to ay the 

sampled on the TELEMETRY DATA 

For 3 mon the 

ampl ier plate voltage which the transmitter's 

ta, the 1 3 analog meter indicates 2650 

potentiometer should be usted for a digital 

of 2 O. 

After all channe have been 

the 7 1 CALIBRATE switch 

sition (nonil ) . 

2-26 
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SEC':!:'ION J 

OPERATlON 

The 7640 tern is a computer-assist oPt for the 

7610 Remote Control Syst~m. [t can also be used to assist 
of any remote-control equipment or used as an independent 
acquisition, status monitoring and \ogging. 80th telemet and status 
functIons for up to 1 channels can be displayed on ~he 1 -inch CRT. G; 
to telemet channels may be call up simultaneously via the 
keyboard on the CRT unit. 

7wo sets of upper and lower 11mits for the :arameter 
ing monitored can be prepragrammed by means of a built~jn 

microprocessor and d special software kage j so that central control 
can alert when these parameter limits are ext • A permanent 
record is provided by automatiC or call-up logging. 

7640 System consists of a 1 7640C CPU, an Ann Arbor 

1 40QE CRT Data T 1, and a Tel ~lodel 43 Printer (TTY) at 

the control site; and a Model 7841 Remote Scanner at the remote site. 

s s scr s ~~e 7640 control site operation only. 

of the 7841 Remote Scanner is 

in S section 2.5.8. 

3.1.2.1 7640C Front Panel. 

rig. 3-1 
Ref. No. Name 

ALARM RE T switch wi~h 
integra 1 Ii gh! 

ca 

J-1 

y, and 

Function 

~hen • e switch button is 
depressed, it resets the 
dudib:e alar~ and the alcr~ 
light. 

tion 
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3.1.2.1 

2 

3 

3.1.2.2 

Ref. No. 

1 

2 

3 

Model 7640C Front Panel 

Name 

PROGRAM ENABLE/PROGRAM 
o I SABLE switch 

POWER ON switch with 
ra 1 1; ght 

Rear Panel. 

Name 

AC 1/2 A sa 

AC POWER 

CRT I/O 

3-3 

Funct 

This is a locking switch 
a k In ENABLE 

sition, it allows t 
rator to write data into 

's In the 
ition, it 15 

the microprocessor to 
di any me~ory write 

program cha 
unauthori entry. It may 
be locked in 
position and attects no 
other operations. 

source. 

it turns on 
that 

The 
ON light is 

supply 
output 

Connects 7640C to the 
primary power source (llSV 
AC unless otherwise 
sped ). 

This input/output port 
connects with a 
conduc cable to the CRT 
Data Tenni na 1. 



3.1.2.2 

. 3-2 
No. 

4 

5 

6 

7 

8 

9 

Name 

.. 
TIV I 

BCD 1 IN 

BCD Z IN 

STATUS IN 

RESTART switch 

IN 

All system inputs i 

Function 

ThiS input/output port 
connects with a 25-

e to 
Printer. 

This input port ace s 16 
lines of external data 
for displ ay. 

This input port alSO 
16 lines 

1 BCD 

This input port provides a 
means of monitoring up to 

lines of on/off status. 

1 as the rator to 
re art the microprocessor 
when interference with the 

em occurs i ely 
power up. 

Interference wi 11 sh'ow up 
as meaningless or no 

a being displ 

This input port FSK 
at normally through the 

7510 system, from the 7841. 

are 
handled through this keyboard. It can also be for inputting 

ings to the logging system, l1ng up data from remote terminals, 
and selecting 

following 
Model 7640 c: 

(CTRl) 

ial keys are in programmi 

This Control k is 
program functions. 

for setting up 
It must be 

simul 
fying the 
P. 

3-4 

y with the 
function; for example, 



3.1 .. 2.3 Model 400E CRT 

This Carriage Return key 
respond to a displayed 
question. It may be us 
a typed message. When 
computer to 

s Delete key is 
typing error. When 
is depressed, it del 
typed since the last 
operator can then type 
statement. Note that 
upper case. 

The ather k an the keyboard that are 

to 
or 

alane, or after 
) it causes the 

operation. 

ey is 

with the 
1640C are conventional typewriter keys. 

is 
power an. or at any time, data 
initi ize the system by bri 

it back on, then push; 
Page 0 11 

TELETYPE MODEL 43 PRINTER. 

The 43 Printer wi 

when placed local mode of 

.by the LOCAL 1 lit, may be 

on the CRT Display 
y turning the power 

art switch on 
Display 

as a standard 

local mode, 

ssing 

switch or the PRINTER TEST switch. No will take place as 

as the in the local For normal 7640 

operation should be mode, as 

by the OATA being lit, by the TERM READY 

3.1. 3 Turn-On. 

ter stallation is campI (Section 2.4.1), 

turned an by depressing the front-panel POWER ON switch. The light in 
the switch should come on, indicating normal power supply operation. If 
no less data is displayed immediately after turn-on, 
press rea RESTART switch. 

3-5 

7640C is 



3 

The fol 

has been 

remote s 

Operat 

programming the display numbers, 
specifying the page to be spl 

ion. These are covered in 

In the operations 
commands are not entered until 

operator to correct a typing 
, and typing in the 

In the follow; 
be pressed simul 

The CRT ~isplays 

as tallows: 

a 

1 

2 

.3 

No. 

When power is applied to 

will displayed. If a di 

assume 7640 

control s (Sect: 2.4.1) 

2.5) • 

5 for the 7640 System consist of 

date and time. and alarm lock; 
i and setting up the logging 

the subsections that follow. 

that are described, typed programmi 
(~)key is pressed. This 

error by pressi ng the . t~~-, 

, before pressing 

only when specifi are two 

120 (maximum) data s on four pages, 

Data Di Numbers 

00 through 29 

.30 through 59 

60 through 89 

90 through 119 

7640 System for the first • oaO'e 0 

is to be 1 , either 

or at any later time, simultaneously press 

and P on the 400E s will cause statement 

6 



to be 

PAGE ff ( 3): 

Respond to this typing the des page I followed by 

The new p will then apl 

In the display number programming Subsection 3.1.4.3, 

it not necessary to displ contain di number 

set 

is turned on for the first , page 0 11 

be displayed on CRT display numbers 00 through 29. There 

no a any of display (or of the 

90 other display numbers on the r pages); so the operator have 

to set up se display red 

A data source may be as 

numbers. the data assigned to more six numbers, 

the s assigned be active. Subsections 3.1.4.3.1 

3.1.4.3.4 g the s to be 1 for assign-

ment subsequent reassignment. discussion in Subsections 3.1.4.3.1 

3.1.4.3.4 is on Display Prog Flowchart, 

3-3. 

rst step is to ensure that the k switch on the 
CPU front is in the PROGRAM ENABLE position. Then 

taneously press the (CTRl) and C on the keyboard. The CRT 
di splay --

DISPLAY I (U-119): 
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w 
I 

00 

c 

SPLAY' ( 19): 002 ("CTR[) 

j = 
ons as foll 

( (S) 

R 

5) '" 1 ASSIGNED BCQ (I 2): 1 1 

, (0-79) ,.. 091 

OESCRI :: PLATE -----------7 
DISPLAY AS D (OR ON/OfF (0) ? 

I 
o 0 

AlARM 

ALARM 

UNI = 1 AlARM CONDITION:: (1) or OFF (O) = 0 1 

POS) 2 1 

lOWER LIM WIDE = - .00 1 

UPPER LIM WIDE = .00 1 

lIMIT = -25.00 1 

U M IT NARROW =: ? 

= Nfl? 

ALARM 

re 3. 7640 Di 

:: 1 

Number F 

(1 ) =08 1 

'" TOWER L 

(1) OR 

a YES 1 

PWR ? 

o 



Assume that displ is to 

2 

(002, 02, or 2 would be accepted). The computer now begins the 
ionin9 for displ number, 002 by displaying 

DISPLAY II == 

top of the display until the setup of This line remains at 
number 002 1S compl 

di splays 
Immediately fall ng the display number, the 

DATA SOURCE REMOTE (R) STATUS (S) BCD (B) 2 

The blank following the colon would lly be R, S, or B to indicate 
the current data source. At initial turn-on it is R. 

3.1.4.3.2 Remote Data Source. 

sume tnat the is R; that is, one of 
up to 16 remote sites, of whi can furnish 80 emet c 1s. 
Assume also in this e that assignment of display to 
a remote site ;s not to changed. 
the ~) key_ If S or B follows the 
data source is to changed to a 

this situation, simply press 
colon, and the display number 

site, type 

R 

as a response. 

nee R has been des; 
example, the next question will be 

the data source in is 

TELEMETRY 51 N ( 5) = ? 

At initial power turn-on, or before site has been 
display number 002. the blank would ually read NONE. 
will be the number that has been assigned (00 to 15). 
desired site is 01. Enter 

01 or 1 

to 
fter it 

sume the 

If the current tel~letry site number is correct, simply press 
(-U<) KEY. 

9 



3.1.4.3.2 

is pressed, the TEL 51 11 question 
will dis r. and 

LEMETRY CHANNEL II (0- ):: __ ? 

will appear. Initially the blank will read ~ONE. 
be the telemetry channel number assi to displ 

Sub ntly it 11 
number 002. The 

t emet channel can any from 00 to 79. Assume sired 
1 emetry channel is 09. Enter 

( CR ) or 9 

If the current tel ry cnanne1 number is correct, simp1y ss the 
key. 

The n~xt question will be 

IPTION = ? 

Initia:ly, only blanks will appear following the =. Sub 1y, it 
will be a iption of the rameter currently assigned to display 

r 002. descri ion can up to 15 characters in length. To 
enter an ~nitial descri ion or an existing one, enter, for 
example, 

XMTR PLATE CUR 

that each space counts as one character. 
description is correct, mply press the 

next question will be 

If current 
key. 

DISPLAY AS DIGITS (0) OR ON/OFF (0) = ? 

Initially the blank 11 be 0, indicating that the parameter value is to 
be d; ayed as four dig; plus a sign and imal point. Subsequently 
it will be ei ° or O. n9 on the late entry display 
number 002. If a digital di ay is ired initially, simply type 
( CR ). 

Assume in is example that DIGITS display is 
sel • ,he computer will then follow with 

UNITS'" ? 

Initially blanks wil1 follow the:::t. Subsequently, blanks wi'll 
replaced with current word, abbreviation, or symbol for the ts in 
which the parameter is di ayed. enter a new unit initia11y or 
change an existi one, type up to ve characters to describe the 
desi unit; for e 

MA ( CR ) 

)-10 



The next question is 

DECIMAL POSITION = 

Initially blanks will follow the s. The decimal 
11ows: 

Enter desired 

o 
1 
2 
3 
4 
5 or 

Hion 

1mal position; for example 

3 

ition ;s de ned as 

+.3432 
+3.432 

.32 
.2 

+3432 

After programming 1S compl for splay number 002, 
and is receiv from the remote site, the 002 line might typically 
read 

02 XMTR PLATE CUR +232.5 MA 
. 
After the response to the CIMAL POSITION question has 

been made, the computer will about alarm limits. Limits are set up 
for each display number whichl if exceeded, will cause the di ay for 
t~at di ay number to art flashi The values for the 1 ts are 
entered n the same way as other parameters. The computer enters the 

1 position automatically. 

If 
sound and the data 
true only if the al 
be displ 

narrow limits are , the audible alarm will 
that display number will start flashi • This is 
is enabled. If not, only the digital will 

If the wide 1 are exceeded, the audible alarm 11 
sound and the display line will flash. To update alarm limits. a four
digit number must be In ition, if display number is one 
that is designated for logging, it 11 be logged by itself with 
the time it went out of lim; After that channel is logged by; f, 
all other channels will be 1 

While a display number is bet set up, that display 
number is automatically disabled prevent lse arms. the 
last i ion and response are completed, t display number is 
automatically enabled. 
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3.1.4.3.2 

After ali the wide and narrow limits have been set, the 
next ion dODearing on the CRT is 

ALARM E;{ABlEO ? 

Initially the blank will read NO. If this is correct, press the 
key. [f the alarm is to be enabled, r 

y 

Th~ response can also be 

N 

to disable the ann when that is appropriate. Since ALARM ENABLED is 
the last question in series, the display number being set up will 
return to active status as soon as (~J is 

If, as a response to the computers question 

DISPLAY DIGI (O) OR ON/OFF (O) = ? 

a 0 had been selected in of the 0, computer will then di lay 
ON for di number 002 if tbe analog voltage ved from the remote 
s is greater than 1.5 vol • and OFF if it is less than 1.5 volts. 

The next question will 

ALARN CONDITION'" ON (1) or OFF (a) :; ? 

Initially blank will be 0, indicating that a vol less than 1.5 
volts constitutes an alarm. If this is correct, press the (~) key. 
If a voltage ater n 1.5 volts constitutes an alarm. 

( CR ) 

Assun~ in this example that only is entered, so that an off 
condition consti an alarm. 

The next question is 

ALARM ENABLED • ? 

1y the blank will read NO. If this is correct, press 
key. I f the alarm is be enab 1 ed J 

Y~) 

in this example that Y ~) was entered. The CRT would displ 
YES in the bl s and an ~ would set off whenever (in this 
example) the transmi pl current went off. 
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3 • 1 • 4 • 3 • 2 Remo 

After Y ~} is entered, both of the lines 4t the top 
of the CRT go blank sfnce-rne interrogation is finished. These two 
lines are always blank except in the interrogation or programmi 
At this point, programct~r the display numbers can be continued, if 

i J by pressing ( ) and C simultaneously. thus initiating 
another sequence of Questions. 

3. 

If the data source for the display number ing set 
one of the 30 status inputs coming into the 7640C through the 
connector. the response to the 

DATA SOURCE REMOTE (R) STATUS (S) BCD (B) • 

question of Subsection .3 •• 1.4.3..,1 would 

s 

(or would be simpl 
1n the question). 

if S was indicat as the current data source 
computer would then a 

ASSIGNED STATUS INPUT (1 ) ~ 

Initially the blank. would read NONE. Thereafter it will be the number 
of the status 'nput to be monitored (1 to 3D). 

Assume the desired statu~ut is number 8. If the 
current number is 08, simply press the ~) key. Otherwise, enter 

08 or a 
The ne~t question is 

DESCRIPTION DO 
---~-

Initi ly the e after the = will be 
of up to 15 characters (i uding 

ank. Type i 
followed by 

description 
such as 

TOWER LIGHT PWR (~) 

If an existing description is correct, simply press the (~) k 

next question is 

ALARM CONDITION ~ ON (1) OR OFF (0) 3 ? 

Initially the blank will be 0, lndicating that a TTL ~(off) 
con itutes an alarm. If this is correct, press the ( CR ) 
voltage greater than 1.5 volts constitutes an arm. enter 

3 

If a 



Assume in this example that only ~) is entered, 50 that an off 
condition constitutes an alann. --

The question is 

ALARM ENABLED • ? 

Inlti 1y the blank will read NO. If this is correct. press the 
(-cr) key. If the alarm is to be enabled, enter 

y 

Assume in this example that Y (~) was entered. The CRT would display 
S in the blank space, and an alarm would set off whenever (in this 

exampl the tower light power is off. 

Since this is the end of the interrogation sequence. the 
top of the CRT will go blank and display number 002 will become active. 

If the data source the display number b ng set up is 
one of the two aCD inputs, the response to the 

DATA SOURCE REMOTE (R) STATUS (5) BCD (B)· ? 

quest ion of Subsection 3.1.".3.1 would be 

B 

(or would be simply (~) if B was indicated as the current data source 
in the question). ~omputer would then ask 

IGNED BCD INPUT (lOR 2) • 

Initially the blank would read NONE. Thereafter it will be the number 
of the BCD input to be monitored (1 or 2). 

Assume the desired BCD input 
If the current number is 1. simply press the 
enter 

1 

ay number 002 is 1. 
key. Otherwise 

The computer now follows the same loop that is used for a 
remote data source (see Figure 3 ). because the data input is the same 
kind as that from a remote site. After the AlARM ENA8LED question is 
answered, the top of the CRT screen will go blank and display number 
002 will become active. 
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3.1.4.4 Programming Date and Time. 

Date and time are displayed continuously at the bottom of 

the CRT screen. Normally the date and time need be set only when the 

7640 System is first put into service, and at 0000 on 29 ~ebruary of each 

leap year. Even if power fails, a battery keeps an internal clock 
r~nnin9 for at least 8 hours. 

To set the date and time. first make sure that the key 
.switch on the 7640C CPU front panel is in the PROGRAM ENABLE position., 
Then simultaneously press 

cmh) T 

The CRT will display 

DATE • ? 

The space following the • will contain what should be 

the current month (two digits) and day (tw~its). separated by a 
slash. If the date is correct, pre~s the (_ CR ) key. If the time is to 
be changed. enter the correct current time fOTTowed by ~)t exactly 1 
minute later the C~T will display, after the =, a time t~is 1 minute 
later than the time that was entered. Assume, far example, that the 
following entry was typed: 

0915 C1!:) 
One minute later the CRT would display 09:16 as the time. The computer 
inserts the colon automatically. 

If an invalid date or time ;s typed in, the computer will 
not accept it, and the DATE and/or TIME question will remain on the CRT 
screen. 

3.1.4.5 Logging (Figure 3-4). 

To set up a 109, first make sure that the key switch on 
the 7640C CPU front panel is in the PROGRA~ ENABLE position. Then 
simultaneously press 

(CTRL) L 

The CRT will display 

, OF CHANNELS TO BE LOGGED • ? 

3-15 



FUNCTION: SET UP LOG ASSIGNMENTS, FORMAT, HEADINGS. AND TIMING 

,.".,.,.....,.. L 

# OF CHANNELS TO ::I 20 ? 

The following log Column * is output at line zero of the CRT and questioning begins 
on line one of the CRT. 

Above questioning 
col umn 01. 

COLUMN = 
1# ( 1l9): ? 

COLUMN" 20 

COLUMN HEADING ::I ? 

LOG COLUMN :II 19 

DISPLAY # (000-119): ? 

LOG COLUMN :I 19 

COLUMN HEADING = ? 

COLUMN = 01 

DISPLAY * (000-119): ? 

COLUMN .. 01 

COLUMN HEADING .. ? 

until display # and column heading 

START TIME = 07:00 ? 

LOG STOP TIME = 19:35 ? 

JNTERVAL = 00;307 

F 3-4. 7640 Log programming PI 
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Initially, the blank will read 00. To reply, enter the number of 
channels to be 1 within the limits of 01 through 20. For example, 
enter 

20 (];I] 

The CRT wi 11 then d ispl ay 

lOG COLUMN '" 20 

The computer would then start ;ng questions about log column 20 1 

which is rtnest umn to the riQht. first question would be 

ENTER DISPLAY, (0-): ? 

This is the splay number from which the a is to be logged in (for 
this example) column 20. Initially, the blank 11 read NONE. 
Subsequently, it will the 1 est di lay nuntlcrer entered far column 

If di ayed, di ay number is } simply press (C1r). 
If a new display number, e.g" number 1 , is to red,--

105 ( ER ) 

The next question will be 

COLUMN HEADING = ? 

Initially, blanks will follow the =. Subsequently, it will be the 
column heading that been entered for column 20. If an existi 
heading is di ayed, it will be a maximum of 15 characters, with 5 

racters separated by a slash to i icate t characters go into 
each of three rows. If the displayed headi is correct, r 
(~/. If a new ing is to entered, type new heading, and 
fOTTOw it with example 

IFIL./VOL 

Next, the computer will the same 
column 19, then for column 18. and so through column 
is ng UPt the CRT will di ~ at the top of 
number of the column ing r e 

COLUMN '" 19 

After column 1 is UP. the computer will ask 

LOG START TIME • ? 

Initially, the blank will read 0000. 
1 est t entered. Type a new 
example 

0700 ( CR ) 

3-17 
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The computer will enter a colon between 07 and 00. The next ion 
wi 11 be 

LOG STOP TIME 2 ? 

It is in tne same way as lOG TIME. The question 1S 

LOG INTERVAL • ? 

This refers to the number of hours minutes between rows on the 1 
If it is to be 30 minutes. for example. type 

0030 .C~=) 

ng will in at the log art t and continue at 
t log interval until the log stop t • However, if the log i 1 
15 set after the log time, logging will restart immediately and 
continue at the new lQQ interval unitl the log stop time. 

a 1 time of 0000 and a log time of 
2400 wi 11 pray; hour 1099in9 at t log interva • 

If 15 or columns ( including time 

are to be , the + and - signs the .numerical values 

will included (see Figure 3-S). For more 15 columns, the signs are 

omitted 3-6) • 

To cause the to be on , press 

and H simultaneously. is the only way in wh headings 

can be inted except at the log time. At the log start 

log on/off , date, and headings will automatically 

printed as shown Figure 3-5. 

To cause a line of the log to printed, less of 
the automat1call timed interval, press (CTRl) and Q simultaneousl • 
This will not the automatic intervar:- If the incoming data a 
di ay number designat for logging exc the wide liml 
whic have been set up for that pa that parameter's value will 
be printed out on a line itself with time at which it exceeded 
the limits. Just below t line. an entire line will be 1 
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All 
~, 

an al state will be underl 

the log. 

Normally. a display number that 1s flashing in an alarmed 
state will stop flashing when the data for that display number goes to a 
non-alarm value. It may be desirable to have the display con nue to 
flash after the data that display number has gone to a non-alarm 
value. For example. if a locked door is forced apen, causing an intusion 
alarm to be set off on a status display, the alarm would normally turn 
off after the door is closed. and the operator may not be aware that 
there was an intrusion alarm. To make sure such alarms are noted, the 
alarm can be locked by press1ng 

R 

simultaneously. The computer will then ask 

LOCK AlARM = ? 

If the blank reads NO and the operator presses • all display 
numbers will taken out of the alarm lock us. and those having 
values within limits will cease flashing. If the blank YES and 
the operator presses ~). or if the blank reads NO and the operator 
types YES, all display numbers will in an alarm lock status. The CRT 
will then di~play 

RESET DISPLAY I {O-1l9): __ 

If the statement is ignored, all display numbers will remain in an alarm 
lock status. If the or types in a displ number followed by 
(~), that display number will be unlocked from the alarm status, and 
w~stop flashing when its value 15 within limi • 

If the operator wishes to see the complete set of 
1 ructions for setting up the ous programs t he can press (CTRL) 
and I simultaneously. and the instruction set will be displayed on the 
CRT. 
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FUNCTION: ck Alarm Condition on CRT. If locked, the for a di # will 
continue flash even after data has gone from an alarm non-alarm 
value. The alarm state is res by specifying the splay #. If not 

.. locked. flashing a dis~l # will stop whenever for that display 
# goes to a arm value 

(CTRL) R 

LOCK ALARM:= ? 

YES 1 1 NO 

RESET DISPLAY # (000-119): 024 TOP CRT GOES BLANK 

Figure 3 7640 Lock programming Flowchart 
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FUNCTION: DISPLAY INSTRUCTION SET 

I 

The CTRL I function causes the instruction set of the 7640 to displ 

on the CRT as follows: 

CTRL & P: TO SPECIFY ONE OF FOUR PAGES FOR DISPLAY ( 3) 

CTRL & C: TO PROGRAM A DISPLAY NUMBERS PARAMETERS 

CTRL & T: TO PROGRAM DATE AND TIME 

CTRL & R: TO LOCK OR UNLOCK ALARM STATE 

CTRL & l: TO PROGRAM LOG PARAMETERS 

CTRL & 0: TO MANUALLY LOG LOG COLUMNS 

CTRL & H: TO MANUALLY-LOG ALL COLUMN HEADINGS 

3-8. 7640 Oi of Instructions 
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3.1.4.8 Use of the Program Enable Key Switch. 

of the 1 program notes and 

in Subse s 3.1.4 .. 3 3.1.4.6 take p only if 

the key switch on the 7640C CPU front panel in the PROGRAM 

position. In the P DISABLE sition key 

is pass to use (CTRLl P keys to a page, or the 

(CTRL) and I to call up the instru but no changes in programs 

can be made. 

If the and C keys are pressed whi 1 e the key switch 
is in PROGRAM DISABLE. 11 be impossible to change parameters; but 
if ( eft ) is ed. the CRT will display 

ENTER DISPLAY' (O-119) = 
If a display number followed by a entered, computer will 
display the selected displ nUhlber top of the screen. and 
then will st1.P through the normal set of ions, as 
Subsection ~A4.3. However, the questions will not be fol1 by a 1; 
inst J each will be followed by the value or response that was entered 

i ere 

PROGRAM SABLE , (cTBLl 0 can be used to 

a line of nd (rTRL) H Cdn be us€,d to print out the log 
i ngs, and T wTIlhave no effect; but ; f (Ci'RL) lis J no 

chan can be in logging • The computer will step 
through questions, without the, n9 the res previously 
entered. ver, if the number of columns to be logged was specified 
as 0, (nRI) L, CC11fC) 0, rrmI) H will no effect. 

3.1 .. 4.9 Alarms. 

In programming each parameter for disp , as described 

ction 3.1.4.3, the can i whether an alar.m is be 
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on when particular parameter limits • 
. Whenever an alarm-enabled parameter the fo 11 owi fig 

alarms will set 

il. The ALARM light on 
will 1 i gilt. 

7640C front panel 

b. An audlble alarm will 

c. The number of any page with an alarm 
condition will be flashed in the lower 

d. 

left hand corner of CRT. 

CRT display for t al 
11 fl 

parameter 

e. If the parameter has designated for 

logg (Subsection 3.1.4.5), will be 

i 1y printed out by it f on the 
log, together with the time at which it 
went out limits. Immediately ow it, 
an entire line of t log 11 printed 
out so that the operator will know what 
the other parameter values were at the 
time the one parameter went out of limits. 
All ala parameters on the log will be 
undt!rlined. 

When an alarm is set off, t operator can turn off the 
ALARM light and the audible alarm by ssing the front-panel ALARM 
RESET swi h. He can determine wh en parameter ;s re ible by 
examining the pages of the displ to see whi display number is 
flashing. 

Normally. all alarm flashing will turn off automatically 
when tile out-of-limits parameter goes back thin limits. 
However, it is possible to lock the alarm in the on condition as 

ne5cribed in Subsection 3.1.4.6. audible alarm must always be 
reset from front-panel ALARM RESET switch. 

3.1.4.10 Alarm. 

The 40C will automatically be tested once every 

hour. If the battery is low fol arms will set off: 
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· a. The ALARM light on the 7640C front 

panel will light. 

b. An will 

c. BATTERY LOW will be displayed in the 

r corner of CRT. 

When an alarm is set t the operator can turn the 
ALARM light the audible alarm by depressi the front-panel ALARM 
RESET switch. 

The BATTERY lOW mess will remain in the lower right-
hand corner of CRT unt n next battery check. The llIessaqe wi 11 
remain until the battery test passes. 

3.2.1 

The 7840 is a data isition, 

lindt arm, and logging It can u to assist the 7610 

Remote Control System or any other remote-control equipment or act as 

an independent system for data acquisition, status monitoring, logging, 

arm. Both status for up to 60 ls 

can be selected for monitoring and logging on a Model 43 Printer. A 

built-in sor and special 

progr~ing of up to two 

used for control) for 

s of 

r 

enable 

and lower 1 ts (one set 

ing , so the 

operator can be instantly alerted when these parameters are 

The or 1 ides a 

permanent record. 
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3.2.1 General (Continued). 

The 7840 consists a Model 7 0 CPU a 

inter (TTY) at the control sitel and a Model 7841 Remote Scanner at 

remote site. s subsection the 7840 site 

only. of the 7841 Remote Scanner r ioration 

3.2.2 

• 3-9 
• No. 

1 

2 

3 

only, and covered in 

Model 7840 Front Panel. 

Name 

ALARM RESET 
integral light 

P ENABLE/PROGRAM 
DISABLE switch 

POWER ON switch with 

3-26 

2.5.8. 

Function 

When 
depressed, 
audible alarm 
light. 

This is a 
key. In 
it:: allows 
write data 
memory.. In 
position, 
processor to 
memory 

alarm 

operator. This prevents 
accidental program changes 
and unauthorized entry~ It 
may be either 
position and 9 no r 
operations. 

When depres on 
the 

0" 
ON lig-ht 1 
power supply produces rated 
output voltage. 

43 

ra-
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ALARM 

~~ 0 ® 10 . 
PROGRAM 
ENA8LE 

'\ TELESCANft , 

) 

CRT 110 TTY 1/0 "" 6eo l TN STATUS IN 

2 3 4 5 
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® 0 

PROGRAM 
OlSA6LE POWER ON 

811 =:J ® 0 

PU MODEL 7~40 

6 

7 

FIG 3-9 

FIG 3-10 

UMOVt AU 

aulU ...... 0 StlA~' IDOlS 

. .,. ..... ,,' "' .... " 
00 .... '" """"~ 

7 
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,., , 
B 

A 

B 

c 

t • • ;; 

" 

D 



3.2.2.2 

Fig. 3-10 
Ref. 

1 

2 

3 

4 

5 

6 

7 

s 

9 

3.2.2. 

Model 7840 Rear 

Name 

AC l/2A SB 

AC POWER co 

TTY I/O connector 

IN connector 

BCD2 IN connector 

STATUS IN connector 

ch 

TELE IN connector 

9 

r-1odel 43 Pr 

All system 

handled through r 

and 

pro-

r primary power souroe. 

Connects the 7840 to 
primary power source (115V 
AC unless otherwise speci ) • 

s 
with a 
to the 

input port accepts 16 
s of external BCD data 
lay. 

also accepts 
BCD 

Th input prOVlaes a 
means of monitoring to 
30 1 of on/off status. 

the 

r 

occurs Lmmed1ately atter 
power up. Interference will 
show meaningless data 
or no being displayed. 

This input port accepts FSK 
data, normally through the 
7610 System from the 7841. 

This input port accepts TELCO 
from 78 

structions to the computer are 

It can also used inputting 

he ing5 to 10g9 system, call up data from remote terminals, 

and pages. 

28 



3.2.2.3 Model 43 P 

The followinq special are used in ramming 

Model 1840: 

(CTRL) This Control key is used for setting up 
the proqram 
simultaneously 
the function; for 

It must 

to respond 
to a statement or It be 
alone, or after a typed message. When used,the 
( CR ) key causes the computer to proceed 
to the next operation. 

This Delete key is u 
typing error. When 
is , the quest 

can 

to correct a 
seed 

is 
type 

The keys on the keyboard that are used with the 7840 are conven-
tional typewriter keys. 

Model 43 r 1 as a typewriter 

when placed in local mode of operation. local mode, indicated 

the LOCAL light 1 be LOCAL 

or PRINTER switch. No wi place as 

long as the Printer remains in the loc mode. For normal 

by 

fol 

the Pr should be placed into the logging , as indicated 

lit, by depressing the AUTO ANSW switch. The 

keys must be set: 

1. CAPS LOCK must the CAP 

2. 30 UP CPS. ~O DN must in the 30 UP position. 

3. HALF DUPLEX FULL DN must be in the FULL DN 

pos 



• .1" 

3.2.3 . Turn-On. 

(Sec 2.4.2), 7840 

CPU 

1 

turned on 

in the 

lation 

depressing t POWER ON switch. The 

turn-on, 

3.2.4.1 

should come on, indicat 

or less data is 

normal 

splayed 

RESTART switch. 

supply 

iately 

ating procedures for the 7840 System consist of programming 

, date , and lock: and up 

logging These are covered in SUbsections follow. 

are 

the ( CIt 

, typed 

is pressed. 

operations 

commands are not entered 

the operator to correct a error by pressing the 

key, and the command, pres 

In the followinq discussion, two keys are to 

simultaneou only when so specified. 

This allows 

( DEL) 

pressed 

When power is turned on for the first time, there will be 

no data for 109 i so the r will have 

to set UP these column numbers to record desired • A data 

source De ass to a maximum s column If the 

is as to more than six numbers, the highest assigned 

will ac 3.2.4.2.1 throuqh 3.2.4.2.4 give the 

3-30 



3.2 .. 4.2 

CPU 

press 

Assume 

(02 or 2 

ing for 

The 

to 

, 

so 

DATA 

2 .. 

a Column Number (Continued). 

assignment and subsequent 

ion in Subsections 3.2.4.2.1 through 3.2.4.2.4 

Programming Flowchart, Figure 3-1~ 

step 15 to ensure that the key switch on 7840 

PROGRAM ENABLE position. Then simultaneously 

C keys on the keyboard. The Printer will type 

ENTER DISPLAY i (0-60l: 

002 is to be set up. Type 

2 

computer now begins the 

DISPLAY t ... 002 

, the Printer prints 

( R) (S) BCD (B) :III ? --

"'0 .. well lly be R, S, or B to indicate 

the current data source. At itial turn-on it is R. 

3.2 .. 4.2.2 e. 

Assume that current data source is R; that is, one of 

up to 16 remote sites, each of which can furnish SO telemetry channels. 

31 



c 

_AY , (0- 60): 002 

( STATUS (S) (8):1 

I 
R S 

TELEMETRY SITE' ::: 1 BCD INPUT 1 2 I? (1 ).: 1 

TELEMETRY CHANNEL' 0-79 ; 091 :II L 1 

AlARM (1) (a) = a 

ING = PLATE/---- AlARM ~? 

DISPLAY AS DIGITS ( (0) ? 

o a 
::: Ill'll (1) or ) ::: 0 ? 

IlION 2 ? = NU 1 

LIMIT WIOE ~ - .00 1 

UPPER LIMIT WlOE .00 1 

LOWER l IT NARROW : .00 ? 

l nHKKUW 1 

= Nil 1 

1 urnn 
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Assume also in this example that the assignment of column number 002 to 

is remote s 

press the 

is not to be For 

key. If S or B follows 

s 

colon, 

simply 

display 

number data source to be changed to a remote site, type 

R 

as a response. 

Since R has been designated the source in this 

, the next question be 

TELEMETRY SITE i CO-IS) - 1 

At initial power turn-on, or s has been assigned to 

column number 002, the blank would actually read NONE. Thereafter 

it will be the number that has been assigned (00 to ). Assume the 

is 01. Enter 

01 or _1 

If the current telemetry site number is correct, simply oress the 

r ..... , key. 

is , the TDL~ETRY SITE- I' question 

will 

TELEMETRY CHANNEL f ( 9) - __ 1 

will I the b 11 NONE. tly 

will be the telemetry channel number assigned to column number 002. 

The c number can any 00 to 79. Assume the 
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3.2.4.2.2 Remote Data Source (Continued). 

desired telemetry channel number is 09. Enter 

09 ( CR) or 9 (CR 

If the current telemetry channel number is correct, simply press the 

LCR ) key. 

The next question will be 

COLUMN HEADING R / / ? 

Initially, only blanks will appear following the~. Subsequently, ,it 

will be a heading currently assigned to column number 002. The heading 

can be up to 15 characters in length. To enter an initial heading or 

change an existing one, enter, for example, 

XMTR PLATE CUR ~ 

Note that each space counts as one character. If the current heading is 

correct, simply press the ( CR ) key. 

The next question will be 

DISPLAY AS DIGITS (D) OR ON/OFF (0) D ? 

Initially, the blank will be D, indicating that the parameter value is 

to be printed as four digits plus a siqn and decimal point. Subsequently, 

it will be either D or~O, depending on the latest entry for column 

number 002. If a digital display is desired initially, simply type ~. 

Assume in this example that the DIGITS display is selected. 

The computer will then follow with 

DECIMAL POSITION - ? 
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3.2.4.2.2 

Initially blanks will fal the "". 

as tallows: 

Enter des 

Decimal Posit 

o 
1 
2 
3 
4. 
5 or greater 

+.3432 
+3.432 
+34.32 

43.2 
432. 

+3432 

dec position; for ex 

3 

re to DECIMAL POS 

pos 

made, the computer 11 about alarm limits. 

is 

values for 

the limits are entered in the same way as other parame~ers. The computer 

enters the decimal position automatically. 

If wide s are !::x.~\:::CU.t:Cl., alarm. 11 

soundw To update alarm limits, a four-diqit number must be ante • 

addition, column will by itself along with time 

it went out of 

While a column nUmber being 

is automatically to false arms. the last 

interrogation and response are , the is 

mati enabled. 

After all set, next que will 

be 

ALARM ENABLED .,.. 1 
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3.2.4.2.2 Remote Data Source (Continued). 

ly blank will NO. this is correct, press 

key_ If the alarm is to be enabled, enter 

y 

can also be 

N ( CR ) 

disable the a when that is appropriate. Since ALARM ENABLED 

last the sar column set up will 

return to active status as soon as is 

If, as a response to computer's of 

DISPLAY AS (D) OR ON/OFF (0) - 7 

an a selected of the 0, computer then log 

ON for column number 002 

slte is qreater 1.5 

the analog voltage received from the remota 

ta, and OFF it is less 1.5 ta. 

The next question will be 

ALARM CONDITION - ON ) OR OFF (0) - ___ 1 

blank be.O 

volts constitutes an alarm. 

that a voltage 99 than 1.5 

If this is correct, press the 

If a voltage greater than 1.5 volts constitutes an alarm, enter 

Assume in this example 

condition con an 

1 

only 

arm. 

The next question is 

ALARM 

is entered, so that an off 

== ___ 1 
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Data Source 

Init.ially blank will read NO. is correct., press 

alarm is to , enter 

y 

Assume s example that. Y was entered. The Printer Wall 

YES blank space, and an a would be set off 

whenever ( this example) the transmitter plate current went 

y ( CB ) interrogation is 

At s point, programming can 

, by pressing (ctBL) ann C simultaneously, thus 

r sequence of ques 

If the data source the column number being set 

one 30 status 7840 through 

connector, the response to the 

DATA SOURCE REMOTE (R) (S) BCD (B) '" ? 

on of Subsecti on 3 '4.,2 

s 
{or WOuld be simply ( CR ) if S was indicated as the current date source 
in the question). The computer would then ask 

ASSIGNED STATUS INPUT {l } ~ ? 

In1 ally the b1ank. wou1d read NONE. Thereafter it will be the number 
of the status input to be man; (1 to 30). 

Assume the des; red sis number 8. If the 
current number is 08, simply press the key. Otherwise. en 

08 or 8 

38 
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The next on is 

COLUMN HEADING - I I ? 

Initially the space after the - will be blank. Type in any heading 

of 

If an 

to 15 characters (includ 

TOWER 

correct, s 

The next question 

) followed by 

s 

CONDITION = ON (1) OR OFF (0) - ? 

Initially the blank will be 0, indicating that a TTL high (off) 

as 

9 an alarm. s is correct, the key. If 

a voltage qreater than 1.5 volts s an alarm, enter 

1 

Assume in this example that , 90 that an 

condition constitutes an alarm. 

The next is 

ALARM ENABLED • ? 

Initially the blank will read NO. If this is correct, press the 

~ • is to be enabled, enter 

Y: ( CR ) 

Assume s y AW was entered. Printer would 

1nt YES in blank an alarm set off 

this example) the tower light power is off. 
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This the of interrogation • 

3.2.4.2.4 D Data Source. 

If data source the number set 

one of the two BCD inputs, the response to the 

DATA (R) STATUS (5) BCD (B) = 

question of Subsection 3.2.4.2.1 would be 

(or would simply 

in question). 

B 

if B was indicated as 

computer would then ask 

current 

BCD INPUT (lOR 2) - ? 

In blank would Thereafter be the 

of the BCD input to be monitored (lor 2). 

is 

source 

r 

Assume the desired BCD input column number 002 is 1. 

If current is 1, press key. 

enter 

1 CQ 

now follows same loop is used 

a remote data source (see Figure 3-11), because the data is 

same kind as that from a remota s the ALARM ENABLED question 

is answered, display number 002 will become active. 

Date and time are continuously updated. 
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the te and time need set only when is first put into 

service, and at 0000 on 29 February each leap year. Even It power 

st 8 hours. fails, a keeps an mal k running at 

To set the date and time, first make sure that the key 

switch on the 7840 CPU front panel is the PROGRAM ENABLE pas ion. 

The 

(see 

be 

simultaneously 

(ETRL) T 

will 

DATE = ? 

2). space following the. 1 what 

current month (two digits) and day (two digits), separated by a 

slash. If the date is correct, press the ( CRJ key. If the time 

to be changed, enter the correct current time followed by C:CR ): exac 

1 minute printed be 1 minute the 

was entered. Assume, for example, the following entry was 

typed: 

09 

minute later the would print 09:16 as the time. The 

computer inserts the colon • If an inval or is 

typed in, the computer 1 not accept it, and the DATE and/or TIME 

will 

3.2.4.4 togging (Figure 3-13). 

To set 

7840 CPU f 

a ioa, first sure that switch on 

is the PROGRAM ENABLE position. Then 
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(em) L 

*e ***,. .:J*:lJ *!9I:~" ""* ~ ~ t"'.**:f:"i!I* "'** * .. :,,**" ***:\1" **:\1* **:~*:~**!j:* "'**' :1:::::"'**."'****",*:11**** 
U OF CHANNELS TO Bt LOGGED (0-60) = 00130 
LDG START TIHE ~ OO~00101=OO 

LDi STOP TIME = 2l:SQ122:0Q 
LOG INTERVAL ~ Ot:OI101:00 
:t: ••••••••••••••• * •• :a ••••• *-*.*.**J!'I."'.**********."'** .. **.'"**.:."'*-*"********:."'***t: 

Figure 3-13 7840 Log Programming 
Flowchart 



3.2.4.4 Logging (Continued). 

simultaneously press 

(CTR!;) L 

The Printer will print 

t OF COLUMNS TO BE LOGGED (0-60) ~ ? 

Initially, the blank will read 00. To reply, enter the number of 

columns to be l~gged within the limits of 01 through 60. For example, 

enter 

20 

The computer will then ask 

LOG START TIME = ? 

Initially, the blank will read 0000. Subsequently. it w;ll be the 
1 atest start time entered. Type a new start time, ; f des; red. For 
exampl e 

0700 ( CR ) 

The computer will enter a colon between 07 and 00. The next question 
will be 

LOG STOP T lHE = ? 

It is handled in the same way as LOG START TIME. The next question ;s 

LOG INTERVAL ~ ? 

This refers to the number of hours and ~;nutes between rows on the log. 
If it is to be 30 minutes. for example, type 

0030 ( CR ) 

Logging will begin at the log start time and continue at 
the log interval until the log stop time. However, if the log interval 
is set after the log start time, 10gging wi 11 . start immediately and 
conti nue at the new log interval until the log stop time. 

Entering a log start time of 0000 and a log stop time of 
2400 will provide continuous 24 hour logging at the log interval. 
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To cause headings to printed 'on the log, press 

H s is is only waY whi head 

can be printed excs at log start At start time, 

the siqn on/off me , date, and headings 1 automatically be 

printed as shown in Figure 3-14. 

To cause a 1 the to printed, rega S5 of 

the automatically timed interval, press (eTRE) 0 simultaneously. 

s will not the automatic interval. If incoming 

a column number parameter aignated logging the wide 

limits which have been set up that parameter, that parameterls 

value out on a by If with the at h 

it exceeded limits, or an entire line 1 be 1 ............ "'11 Re to 

{CTRLl A, alarm log format description. All parameters in an alarm 

state will be ined the log. 

Normally, a column number that is underlined in an alarmed 

state will underlined when the for that column number 

goes to a non-alarm value. It may desirable to to 

after data for that column number has gone to a non-alarm value. 

will prevent arm ing data. The a~arm can 

be locked by pressing 

R 

simultaneously. The computer will then ask 

LOCK ALARM lOll: ? 
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TlI'IE': AUR. AUR. tAKER AURAL VIS. VIS. VIS .. STill. lIHE UNE AUX. TEMP. TEMP. f:lR£AK POUEfc 
AlE PUle II I 1 POUER E f'Ul£ POYER nUT. PHASE GEN. IWOtil OUT ER I 

M\I A)lPS ~ I. V AMPS % OHE nlD SHIT. DES.C DEG.t ONE GRI 
pun fGRUA REVER A. c. 'ROSR fROGR U.S.N f 01<1.111 REVER EFfU: f 

vou CURR u va t.: ua AK R II" If CUR IU~CY . ill PO Sf IENCY 
un l liAGE [NT Etl) I LlER II nn 

15: 52 +0. +.n56 IlfF +1 60 +.3676 +37.89 +0'8.4 Ilff -369.6 +1 .0 ON +2'. '56 ... HI60 ON 56 
to.984 +.37'0 +29.56 t3.676 +1.860 t2. +.4876 +0.182 +008.6 +023.1 tOt. +0353. tOOS.4 " -.196.0 

IS~52 +0.984 +.2956 OfF +18.60 +.3676 +37.90 +098.4 Off -3".6 +1£16.0 ON .H.SS +.1960 ON ... 29.58 
"'0.984 +.3]90 +29.'58 +l.676 +1.B60 +2.487 t. +0.182 t008.6 +023.1 +01.2B +OJ53. tOO5.~ • +186.0 

15:52 • IN ~ 02 IAUR. +.lOI0 

1'5:53 +Ie.~o +.3676 -36'.8 +186.0 ON ~JO.IO +.1860 ON +30.10 
+30.10 tl +1. tOOS.6 +02l.1 +01.28 +0364. +005.4 +0962. +186,0 

15:5~ +0. +.2985 Off +10.61 +.3617 +~1.BB +090.3 OfF -369.8 +186.1 DN +29.85 +.1861 ON t2Y.85 
+0.9 +.3709 .29.8~ +3.677 tl. I +2.4 +.4876 +0.182 +0 .6 +023.1 +Ol58. +005.4 +186.1 

II AUk. AUR. eitHER AURAL VIS. VIS. VIS. SIDY. UNE /lUX. lEHP. IEiii' • BREAK 
PLATE PLATE A I 1 POllER PLATE PUTE PDUER XliiI. PHftSE (lEN. RODin OUT ER I . AMP. 

KU AtifS SUI. 2, U AKPS I HIO SIAl. DH.C DES.t ONE GRID. 
PLATE flATE REVER A. fR[JGA 'RDIlR ,OUER POUER V.5.U fOfdlA REVER EFfIt FIl. 

UOLT CURft SE ClJRR AM R Ali H ( UUR lENCY .R. AD PO SE PO JENCY VOLTS 
ENT LYASE Eln IR. ) Hn I LlER yEft II XHI 

15:55 +.2987 Off 8.62 +.36i7 +37.09 .8 +la6.2 ON +29.87 +.1862 ON .B7 
+.3789 +21.87 +3.677 +1.862 +OOB.& t023.1 +01.28 +0358. +005.4 +0947. +186.2 

15:56 +0.983 +. OfF +18.61 +.3676 +37.89 -36' +186.1 +.1861 ON +29.86 
.983 t. +2~.86 +J. .'.861 +2.481 +0.,92 +00a.4 t023.1 • +005.4 +0947, +186.1 

F1 3.14 7840 Log 



FUNCTION: Lock Alarm Condition on TTY. If locked, the data for a column 
# will continue to underline even after data has gone from an 
alarm to nan-alarm value. The alarm state is reset by specifying 
the column H. If not locked, underlining for a column # will stop 
whenever data for that column # goes to a non-alarm value 

(eiR[) R 

LOCK ALARM:: ? 

YES ~ ~ NO 

RESET COLUMN # (000-60); 024 QUESTION ING ENDS 

Figure 3-15. 7840 Alarm Lock Programming Flowchart 



3.2.4.5 pro~ramrninq an Alarm Lock (Continued). 

If blank NO and operator presses 1 column 

numbers will be out of the alarm lock status, and se having 

thin 1 ts will in If the ank reads YES and 

the operator presses CR), or the blank reads NO and the operator 

types YES, will be in an lock status. 

will then 

RESET COLUMN',' # (0-60) ! __ 

the statement ignored, column will remain in an alarm 

lock status. If the types in a column number followed by 

L "',,"' I, ............ ...................... number 

1 stop being underlined 

unlocked 

its value 

alarm status, 

in limits. 

operator wishes to see the ete set 

setting up the various can press and I simul-

taneously, and instruction set will be printed on the Printer. 

All of the program notes and interroqations desc 

Subse 3.2.4.2 through 3.2.4.5 take only if the key switch 

on the Model 7840 front panel is the PROGRAM ENABLE 

In PROGRAM position the key switch, it possible to 

use the (CTRL) and I to call 

programs can be made. 
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FUNCTION: DISPLAY INSTRUCTION 

(CTRt) I 

The CTRL I function causes the instruction of 
the 7840 to be printed on the TTY as follows: 

** '" '* .. '~\II:~" ,~,~ .,~ *,~",:~ f.:Ji*:&:Ii4I .*"'~*' :~. **'~" *'1''4>** :t.* * *** :I"\'* "*"'**** ",,,.,',,'*" **-"'<11* '" *** :~*. *"',,*** lj: *** ** **~ 
CTRL , C; TO PROGRAM A DISPLAY NUMBERS PAR~METERS 
tlRL & T: TO PROGRAM DAlE AnD TIHE 
CTRL & R: TO LOCK OR UNLOCK AL~RH STATE 
CTRL , L: TO PROGRAH LOG PARAMETERS 
CTRL & 01 TO MANUALLY LOG ALL lOG COLunus 
CTRL & H: TO MANUALLY LOG ALL tOtun" HEADI~GS 
CTRL & A: TO ALARH LOG FORHAT 
CTRL & F; il;,EHET~Y FAILURE AUDIBLE ALARM DI~ADLE 

:!~~ 1 Hi ENA&LE OR DISABLE ATS HARROU LIHll IUPUT 

FiQure 3-16 7840 Display of Instructions 



3.2.4.1 Use of the Switch (Continued). 

If the (crRtl C are pressed while 

is in PROGRAM DISABLE, it 11 impossible to change parameters~ but 

if ( CR ) is pressed. PI' r will ask 

ENTER COLUMN t (1-60) • 

If a column number by a entered, the 1 

the of st , as described 3.2.4.2. 

However, the questions not followed by a ?:. 1 

be fo1 va or that was ent ear 

In the PROGRAM DISABLE mode, (CTRL) o can to print 

out a line of log, H can be used to print out 

head I 1 no effect; but if lCTRLI L 1S usea, no 

changes can 10gg parameters. 

through the que , without the ?, showing the responses 

entered. However, of columns to be loaaed was 

as 0, (~TRL) L, 0, H will have no 

In parameter for logging, as 

in 3.2.4.2, can specify 

be turned on when 

Whenever an 

1 set 

a. 

parameter 

parameter exceeds its 

The ALARM light on the 7840 

light. 
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3.2.4.8 Re'sEonse to Alarms (Conti ) . 
b. 113 11 sound. 

c. If parameter been designated for 

(Subse 3.2.4.4), 11 be 

immediately out. 

When an set off, operator can turn off the 

ALARM and the alarm by in9' the ALARM 

RESET The alarm must be reset the front-

panel ALARM RESET is in 

Figure 3-

will ally once The 1840 

hour. If the battery low, the following alarms will set off: 

4. 

b. 

ALARM 1 

light. 

An audible 

on the 7840 

1 sound. 

c. BATTERY LOW will be printed on the Printer. 

When an alarm set a , operator can. turn off 

AI.ARM 1 and the alarm depressing the 

ALARM RESET s"'itc::h. 

o 
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3.3 Model 7841 Controls, Connectors, and Indicators. 

3.3.1 

3 • 

• 2.11 
. No. 

1 

2 

3 

4 

Fig. 2.12 
Ref. No. 

1 

2 

3 

4 

5 

Front-Panel Con 

RATE 
switch 

Name 

TELEMETRY DATA display 

CHANNEL 

ration 
tiometers 

Name 

BCD IN connector 

FSK OUT connector 

terminals 

1201 OV connector 

l/2A fuse 

ators • 

pres 
the scanner 

Displays data 

Selects 

Function 

) r stops 
channel. 

selected channel. 

1 to disp 

to displ of 
the selected channel. 

the 7840. 

port 16 1 
transmission to the 

supplies FSK data, 
the 7 0 System, to 

This output port 
data to the 7840. 

ies TELCO 

Used to connect the 7841 to 
source. 

Provides shor-t-circuit protection 
to the 7841 from the primary power 
source. 
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SECTION 4 

OF OPERATION 

4.1 General. 

Theory of is cove here by means of block 

diagrams. the block di are rstood, the i1 operation 

of the shown on schematic will be s 

the consist e of circuits are 

arranged substantially same wayan as the 

blocks on block d Schematic .diagrams for all hoards are 

Section 6. 

The 7640 tern uses a :1odel 7640C CPU at the control site, 

while 7840 System uses a 7840 The CPUs are r, 

and so are described in Sub sect 4.2. 

Both systems use the Model 7 1 Scanner at remote site. 

It is in 4.3. 

The Central Processinq Un consists of a , an 

Board, a power supp Figures are the interconnection 

diagrams. 

4..'2.1 CPU Board 

The CPU block on board Al is an microprocessor. 
data and 
buffers. 

control buses out of the microprocessor there are two i 
On the address 
cal sets of 

of 
outputs 

set consis two 74LS244s~ one 74LS373. and 
outputs to other rcuits on board Al, while the 
1/0 Board A2. 

4-1 
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Al (Continued,. 

RAM provides 7K of memory, which 5K for 7640C and 3K for 7840 
RAM stores limits. ptions, uni 7 log information, and 1 are used. 

~rogranmable i 
microprocessor can 
which will hold 

that can be entered by user. It also has areas 
use for doing its calculations. RAM is backed up by a 

memory contents for up to 8 hours in case of power failure. 

EPROM contains the program 
There are 10K maximum of programmable memory. 
sped fi ca tions. 

gives the computer i 
are prograrrmed at TFT 

The three 81555 are parallel 1/0 rts for reading TTL 
Signals that come in through the rear panel. Th can read 30 TTL 
status i ts and two external BCD inputs. connect to the data and 
address of the microprocessor, and serve as buffers between the 
outsid~ world and the computer. When the computer needs to read 
external i • it enables these bu so that t external data is 
appli Each 8155 also contains a progra~able timer 
which to set up rates for the 
UARTs 

UART connects to 43 Printer an 

RS232 ceo The RS232 provides s 1 swings from -12V to +1 

rather between TTL levels, al transmission over long ances. 

A brings in the rmation from the FSK modem 

on For the 7640C UART connects to 

CRT an RS232 interface UARTs are clocked by 

in 55 I/O ports. 

When a UART an an to 

the controller, which then s the microprocessor 

to use (to service UART. is part of 

p at 1s stored in the EPROM. 

4.2.2 I/O Board A2. 

~os 24 c 5 the time at of 

CRT screen (Model 7640) or (Model 7840). 

4-2 



4.2 .. 2 I/O Board A2 (Continued). 

74LS244 input bu an interface 

key check on r supply_ 

D flip-flops perform check and set 

alarm. 

modem (Figure 6- 9) rece FSK data which 

orig on the 7841 and is sent to 7640C or 7840 CPU over 

76 or, case of 7840 stem, directly 

converts a d 1 format 

it to a UART on CPU Board. 

A 25V center-tapped winding on transformer TI furnishes 
both the +12V and -12V regulat supp1ies. Full-wave 
l/CR2. regulator U1, and filter capacitors C1 and C3 

+12V supply_ Full-wave rectifier CR3/CR4. regulator U2, 
itors C2 and C4 make up the d12V supply. 

l-wave rectifier CR1, 14V center-tapped 
transformer secondary, supplies the VceT vol for the I/O Board. The 

this rec~ifier also supplies RAM voltage (VecS) through 
U1. and the Vccyoltage to both I/O Boara and the CPU 

Q1. fuse FI, and regulator U3. 

The backup batt is constant vol charged by CRI 
10-ohm resistor R13, the normally closed contacts of Kl, and 

• In case of AC power failure, supplies V . power 
through diode CRS. Once an hour, a micropro~issor on 
the CPU Board sends a BATTST signal of J2 wM ch zes 
Kl through Q3. The relay connects a (R16) across the 

I and U4 compares the battery's 1 output voltage with a 
portion of the V T·voltage. If voltage is below normal, 

outputs a BATTCK si~Xal which causes a LOW message to appear 

case 

intout or on the Model 7640 ' s CRT display_ 

CRII, CR12, Q4, and Q5 is an 
power down detector to prot t memories on the CPU Board. In 

of power failure, the RAM supply t e (Vc 8) at Jl-5 and Jl-6, 
nating at CRl, will stay up for a matter of ~econds because of the 

itance at (1. The MPRO* 1 at J 11, however, will drop 
this signal is u I/O to prevent anythi 

into memory a i1s. 
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7841, remote in 7640 and 

7940 Systems, scans through ec DC signals. Associated with the 

7841 are to scanner of which contains 10 

relays. The 7841 turns on one ay at a t I does an A/n conversion, 

and transmits the resultinq digi data to the 7640C or 7840 CPU. 

The decade coun , ocked by the clock and ming rcuit, turns on 
each of the 10 relays one at a time. The binary counter selects each of the relay 
boards, one a time, up to 6 rds maximum. The number of relay boards to 
be scaned are ble from Oip tch. p the two counters select a 

cular relay on a particular board. counter ou are sent to boards 
and relays through relay drivers. The relay drivers are ized by a separate 
12-volt supply to prevent interaction with the other circuitry. 

selected relay connects 1 sanlpl~ vol to a 
oating AID converter. The sampled vol may be as much as 300 volts 

above or ow chassis ground. The AID convert~r outputs clock pulses, 
the number of which is proportional to t voltage sampled. These clock 
pulses are fed out through optical isolators to allow the floating AID 
converter to i with the rest of the 7841 .. 

Each complete AID conversion considered to be one 

e, ana four of se are done per second. For every samp 

words are down the t word cons of a ones 

(sync code), and tells the 7640C or 7840 CPU that data is coming. 

is s code: comes the of a 

select switch inside the 7841. ic the 

~itch data to enter the UART, where it sent to the FSK 

data then be sent down the 7 a 1 or, the 

The 

case of the 7840 System, through the TELCO circuit directly down the 

~ELCO lines. 

The adder ;s used in a checksum procedure. At the time 
the code is sent. the adder is set to zero. When the site ward is 
sent, its value ;s added to zero in the adder. The next word is the 
channel number, and i value is added to the te value in t adder. 
The data from the AID converter cons; sts of two "lords; these two words 
are added to the adder I S contents. The xth wo is sum of all 
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4. 

swords. After rocessor in the 7640C or 7840 CPU 

s the sync code, it va s of the next four wo 

compares this sum with sum sent as the s word. 

External BCD data consl of data plus channel number. 
When the channel number ( ird word) is sent, a comparator checks to see 
if it is the same as the relay number that was just AID converted. If 
it is, rather than taking the AID conversion fram the BCD counter. it 
allows the external data to transml • A switch allows the 
operator to disable this feature when it is not wanted. 
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5.1 

SECTION 5~ 

MAINTENANCE 

Periodic Maintenance. 

The only periodic maintenance requi is cleaning. Once 

a year, or more often in dusty locations, remove the printed-circuit 

boards and blow off t compressed a~r. 

5.2 

System A/D calibration is covered in Subsection 2.5.8. 

The ustments 5.2.1 and 5.2.2 be 

only if trouble no ope of CPU 

or Remote Scanner, re lye 

Using a 

I/O Board at pin 2 of U23. 

counter, check the output of ~1 on the 

If it is not 10 l1Hz, adjust Yl. 

5.2.1.2 

If FSR detector U8 on the FSK modem is aced or s 

not appear to be operating correctly, proceed as follows. With the 

CDU Scanner t0gether, connect an oscilloscope 

to pin 10 of US and adjust os scone al sens to 1 

or 2 volts per centimeter. 

approximately +5 VOC. Move 

Note DC level at p 10; it 

oscilloscope probe to pin 8 of U8 

be 

serve the sic;rnal. Adjust on the modem so that 

the excu of the switching s are the same above below 

5-1 



5. 2.1. 2 FS'K 

DC level observed at pin 10. 

,.5.2.2 7841 Adjustments. 

5.2.2.1 lode 

Using a frequency counter. check the Tep input to the 
UART (pin 40 of U43). If it is not 4800 Hz +100 Hz. adjust R14 in the 
timing circuit of U45. -

5.2.2.2 

a. Ground base of 

by With a frequency counter, check the frequency pin 
5 of USO. If it is not 600 ~10 , adjust R27. 

5.3 Troubl 

The troubleshooting chart (Table 1) is presented here 
as an aid to isolating the cause of a ilure. In the case of some 
lengthy procedures, troubleshooting trees are referenced in the table. 

To use the troubleshooting trees, art at the top and do 
whatever is required to answer the first question. Then the 
next operation along the route determined by the answer to the 
question. Continue this seQuence until the fault is found. 

Figure 5- is a troubleshooting for the 7841 that 
should help in isolating the most likely sources of trouble. 

If trouble is experienced with the ay switchln~ 
circuits, perform the check described in Section 2.5.6. If the relays 
on one or more relay scanner boards not produce rapid eli 

• check the operation of U15 and U2L 
nannal operation. the rel sel lines are scan cont1lnJOUsly at a 

of four lines per second. Replace U15 and/or U21 if normal 
scanning relays and boards is not occurring. If UIS U21 appear 
to operating normally check clperation of UB, U9, U6 or U16. In 
nonnal operation U21 wi 11 select 12V to l8V to appear at one of 
outputs of US or U9. This supplies power to one of the relay boards. 
U15 wi 11 then cause one of the outputs at U6 or U16 to go low energizlng 
one of the 10 ays on relay scanner board activated by U8 or U9. 
Because U8 and V9 are open call devices, at lea one relay scanner 
board must be connected to the 7 to perform this check. 
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Table 5-1. CPU Troubleshootinq Chart 

Problem 

Telemetry data not being 
updated on Printer 

Telemetry data not being 
updated on CRT (Model 
7640C only) 

Operator·entered parameters 
differ from those displayed 
or printed. 

Printer does not respond 
to keyboard. 

CRT is bl ank (Model 7640C 
only) 

Corrective Action 

(See Figure 5-1) 

(See Figure 5-2) 

Check mer.lory res on the CPU Coard 
for symptoms indicated: 

Oeseri pt ion UI0, UII, U17, U18 

Unlts Ull, UlS 

Channel. sit'e, 
or log heading U12, U19 

Upper 1 ili1; t U13, U20 

Lower 1 imi t U13, U14, U20, U21 

1. Be sure Printer is set as 
described in Subsection 3.2.2.3. 

2. Hold down key on keyboard. 
Data should appear at U43-1 and 
U41-3 on the CPU Board. If not, 
check for shorts and replace 
any defective cable or IC. 

1. Check power to CRT. 

2. Disconnect 7640C from CRT and 
install test loop cable. Type on 
keyboard. Data should appear on CRT 
screen. 

3. If data did not appear on screen 
in step 2, turn power to CRT off, and 
then turn power back on. Repeat step 
2. If datd does not appear on CRT 
screen, CRT ;s defective. 

I~--"--"--"--"--"--"--"--------~----------------------------~ 
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Tahle 5-1. I;'PU 

p 

CRT does no respond 
keyboard (764 OC 

One or more status inputs are 
being monitored i y. 

BC01 or 8C02 displayed 
incorrect 1 y. 

CloCK is not correct. 

Program keyloc:k 
function. 

not 

Power supply not operat; 
properly. 

shooting Chart (Continued) 

Corrective 

14 Disconnect 7640C from CRT and 
install test loop cable. pe on 
keyboard. Data should appear on 
screen. If it does not, CRT is 
defective. 

2. If CRT passes loop test, 
reconnect 7640C to the CRT. Hold key 

keyboard. Data should be 
at U43-1 and U41-3 on the CPU 
If not, check shorts and 

defective cable or Ie. 

Check that proper us input 5 
to U45 or U47 on the CPU Board. TTL 
low is displayed as nOn.1I If signal 
1s present at the Ie pins, replace 
U45 or U47. If not t check for shorts 
or defective e. 

Check proper BCD data gets 
to U4S or U46 on the CPU Board. If 
signal is present at the Ie pins, 
replace the If not, check for 
shorts or lve cable. 

(See re 5- 3) 

Check pin 2 U2 on the 1/0 
should be high when front-panel 

key is in the PROGRAM position 
and low when key is on OGRAM 
DISABLE. If this is true, replace U2 
or Ul. If it is not true, repair 
defective cable JZ. 

Figure 5-4) 
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Table 5-1. CPU Troubleshooting Chart (Continued). 

I Problem Corrective Action 

Logging function not op~rating (See Figure 5. 5) 
properly. 

- Audible alarm does not Check Pin 6 of US on the [/0 Board. 
function It should be high when alarm ;s 

activated. If not true. replace U8, 
U12. or U5~ If this is true. check 

·that Ql is on. If not replace Ql. If 
Q1 is on, repair defective cable at 
J2. 
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data not being 
on Printer 

Printer set up 
on 3.2.2.3 

O. K. 

Hold down key on keyboard, 
check U43-1 and U41-3 for I NO 
data' 

O.K. I Check for shorts 

Figure 5·1 Printer Telemetry Upda 
Troubleshooting Tree 

and ve IC 



01 7b4UC from CRT and 
install loop cable. Ty~e on 
keyboQid. Data should appear on CRT 
screen. 

NO 
"1'urn power to CRT off, and. 
then power back on. 1 f data 

not appear on CRT screen, 
is defective .. 

CRT does no respond to 
keyboard 

Disconnect 76~OC from CRT 
1 test loop cable.. on 

• Data should appear on CRT 
screen. 

YES 

Reconnect 7640C to the CRT. Hold key 
down on keyboard. Data should 
present at U4J-l and U41-3 on the CPU 
Board. 

5-2 .. CRT 'l'e 

5 

NO 
(heck for and' 
repl ace any d'efective 
cable or 

Troubleshooting 



Check U22~ 
& U18. 1 I 

Clock not' correct 

Can clock 

YES 

Check that 05c11 
later Yl is at 1 
MHz and check . 
divider chain Ul 
U20 t U23. Repla 
any defective pa 

Is 1-minute clock 
present at U18-21 

i YES 

If clock does not 
change or changes 
incorrectly. replac 
U14. U15. U1S. or U 

Hours: U14, U15 
Minutes: U16, U17 

Note: All components ref~renced 
in this chart are on the I/O Board. 

NO 

Figure 5-3 • Clock Troubleshooting Tree 
. , 

I 
I Can hours be 

N set but no I"-
o 

: minutes? 

I YES 

Replace U16 
or U17. 

I 
Can minutes be NI set but not t--'-

o 
hOLirs7 

I YES 

Replace U14 
or U15. 

I 
Does clock 

I--N run but cannot o 
be set? .. 

I ~ES 
Replace Ul0 
or un. 

I 
Clock does no t 
run &. cannot 
be reset. 

NO 

Replace U3. 



NO 

on? 
If CPU appears be com-

1-------------------1 pletely inoperative. AC 

DC voltages on 
power supply board. If 
bad. r:heck r',gulator l.c 
y~~~clated circuitry. 

OUT 
OUT 

+12V 
-12V 
+5Y 
-lOV 

+5% 
+5% 
+5% 

0% 

voltage the 
+ nal 
+5V to +7V? 

NO 

.------11 Is battery test relay 
Kl deenergi in-

- - -7 

Check associ c i rcui . J2~ 12 
should normally be low {not in-

0%. 

WARNING 

eR9 and R13 are hot ;n 
normal operation. 

line fuse. 
FUSE OPEN 

Are there any vi~ibly 
defective parts on power 
supply 1y? 

NO 

With power cord removed 
from AC power source, 
replace fuse apply 

again. 

Replace defective parts 
and check for shorts in 

ated ci rcuitry. 

Figure 5-4 Power Supply Troub'eshootino Tree 



Troubleshoot 
Printer. 

gure 

NO 

YES 

5 

ing function does 
not operate. 

Put the Model 43 n r in 
the 300-baud (30 CPS). 

Is the DATA lamp on the Printer 
front panel lighted, indicating 

? 

Press AUTO AMSW (TERM 
READY) on the Printer 

anel. 

1 i ghted? 

+12V present at pins 9, 11) 
and 15 of on the CPU Board? 

YES 

H on the TIY 

U44-8 & U41-19 on 
rd send data? 

CPU 

Is ~ 4800-Hz c1 present at I U 45-:6 on the CPU Board? 

Replace 

ing Traubl ng Tree 

lace U41._ 



Is 
cli 

no 

Disconnect data inputs 
be making measure
ments in the 7841 power 
supply. 

Are all power voltages present as 
shown in c. Note; Voltages 
with an F x on the schematic (e.g., 
-15VF) must measured to the associated 
floating ground. 

YES 

NO 

Check USl & 
components, & 
as necessary. 

of INO 

Replace U43 

. Is 

lines 

YES 

NO 

Figure 5-6 7841 ssion Troubleshooting 

ust R14 

clock 
pin 40 

pulse 
every 0.04 
at pin 23 Of 

then 
if 
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Model 7640C CPU Assembly 6608-1970 
Rev B 

CKT. REF. OESeR I PTION IFT STOCK NO. 

C49 Cap. Cer Disc .05MFO 1005-5039 
e50 Cap. Cer Disc .Q5MFO 1005-5039 

CR2 010 IN4002 1284-4002 

Ll Choke RF 2 1/2T 1530-0025 
L2 Choke RF 2 1/2T ~530-0025 
L3 Choke RF 2 I/2T 1530 .. 0025 

R1 Res. Car Camp 1/4W 5% 2.2K 1065-2201 
R2 Res. Car Camp 1/4W 5% 2.2K 1065-2201 
R3 Res. Car Camp 1/4W 5% 10K 1065-1002 
R4 Res. Car Camp 1/4W 5% 2.2K 1065-2201 
R5 Res. Car Camp 1/4W 5% 2.2K 1065-2201 
R6 Res. Car Camp 1/4W 5% 2.2K 1065-2201 
R13 Res. Car Comp 1/4W 5~ 2.2K 1065-2201 
R14 Res. Car Camp 1/4W 5% 2.2K 1065-2201 

Ul IIC MM74LS373N 1101-0373 
U2 Resistor Network 2.2K 1073-2201 
U3 Resistor Network 2.2K 1073-2201 
U4 IIC SN74LSOON 1101-7400 
US IIC MM74LS373N 1101-0373 
U6 IIC MM.74LS245N 1101-0245 
U7 I/C MM74lS244N 1101-0244 
US lIe MM74LS244N 1101-0244 
U9 IIC SN74lS04N 1101-7404 
Ula IIC AA91L31BDC 1103-9131 
un IIC AM91L31BOC 1103-9131 
U12 llC AM91L313DC 1103-9131 
U13 rIC AM91L31BDC 1103-9131 
U14 llC AM91L31BDC 1103-9131 
U17· riC AM91L31BOC 1103-9131 
l:Hi llC AA91L31BDC 1103-9131 
U19 llC AA91L31BDC 1103-9131 
U20 lie r,"~91L31BOC 1103-91Ji 
U21 rIc AM91L31BDC 1103-9131 
U24 llC P825.9 1100-8259 
U26 llC MM74lS245N 1101-0245 
U27 IIC PS08S 1103-8085 
U28 lie MM74lS244N 1101-0244 
U29 lIe MM74LS244N 1101-0244 
U30 1. C. 74LS08N 1101-7408 
U31 lie SN746S138N 1101·0138 

/' 



Model 7640C 

CKT. REF. 

Cl 
C2 
C4 
CS 
C6 
ca 
C9 
CI0 
Cll 
e12 
C15 
C16 
C17 
CIa 
C19 
C20 
C21 
C22 

C24 
C25 

e27 
C28 
C29 
CJO 

C32 
C33 
C34 

C36 
C37 

C39 
C40 

C43 
C44 
C45 
C46 
C47 
C4a 

CPU Assembly 

OESeRl ION 

Cap. act lOOMFD 
Cap. Disc .05MFD 
Cap. lOOMFO 

p. Disc .05MFD 
Cap. Cer Disc .05MFD 
Cap. Cer Disc .05MFD 
Cap. Cer Disc .05MFD 
Cap. Oisc .05MFD 
Cap. Car Disc .05MFD 
Cap. Cer Disc .05MFO 
Cap. Cer Disc .OSMFO 
Cap. Car Disc .05MFD 
Cap. Cer DisC .05MFD 
Cap. Cer Disc .05MFO 
Cap. Cer Disc .05MFD 
Cap. Car Disc .05MFD 
Cap. Cer Disc .OSMFD 
Cap. Car Disc .05MFD 
Cap. Car Disc .05MFD 
Cap. 01 sc .05MFD 
Cap. Cer Disc .05MFD 
Cap. Cer Disc .0SMiD 
Cap. Disc .05MFO 
1:.]11. Disc .05MFD 
Cap. Cer Disc .05MFO 

Disc .05MFD 
Cap. Cer Disc .05MFD 
Cap. Car Disc .05MFO 
Cap. Cer Disc .05MFO 
Cap. Cer Disc .OSMFO 
Cap. Cer Disc .05MFO 
Cap. Car Disc .05MFO 
Cap. Disc .. 05MFD 
Cap. Cer Disc .05MFD 
Cap. Cer Disc .05MFD 
Cap. Disc .05MFD 
Cap .. Tan lOMFD 
Cap. Cer Disc .05MFD 
Cap. Cer Disc .05MFD 
ea Cer Disc .05MFO 
Cap. Cer Disc .05MFD 
Cap. Cer sc .05MFD 
Cap. Cer Disc .05MFD 

6608-1970 
Rev B 

TFT STOCK NO. 

1010-0101 
1005-5039 
1010-0101 
1005-5039 
1005-5039 
1005-5039 
1005-5039 
1005-5039 
1005-5039 
1005-5039 
1005-5039 
1005-5039 
1005~5039 
1005-5039 
1005-5039 
1005 ... 5039 
1005-5039 
1005-5039 
1005-5039 
1005-5039 
1005 ... 5039 
1005-5039 
1005-5039 
1005-5039 
1005-503~ 
1005-5039 
1005 ... 5039 
1005 .. 5039 
1005 ... 5039 
1005 .. 5039 
1005-5039 
1005-5039 
1005-5039 
1005-5039 
1005 .. 5039 
1005-5039 
1008-0101 
1005-5039 
1005-5039 
1005-5039 
1005-5039 
1005-5039 
"1005-5039 
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Model 7640C 
Model 7840 

CKT. REF. 

el 
C2 
C3 
C4 
C6 
C7 
C8 
(9 
CIa 

1 

eRl 
CR2 

L1 

Ql 

Rl 
R2 

RS 
R6 

R8 
R9 
RIO 
Rll 

U1 
U2 

U4 
us 
U6 
U7 
U8 
U9 
U10 
U11 

1/0 Board sembly 

DESCRIPTION 

Cap .. E1 100MFD 
Cap. Elect 100MFD 
Cap. Car Disc .1MFD 
Cap. Disc .1MFD 

· Disc .05MFD 
Cap. Cer Disc .05MFD 
Cap. Cer Disc .05MFD 
Cap. Cer Disc .05MFD 
Cap. Cer sc .05MFD 
Cap. Disc .05MFD 
Cap. Cer Disc .05MFD 
Cap. Disc .05MFD 

Disc .0SMfO 

Dio IN4737 
Dio IN4737 Zener 

Choke RF 2 T 
Choke RF 2 1/2 T 

2N 

Res. Camp 1/4W 5% 2. 
Res. Car Camp 1/4104 4.7K 

Car Camp 1/4\~ 5% 2.2K 
• Car Camp 1/4104 2.2K 
• Car Camp 1/4W Sf. 2. 2K 

kes. CJ.r 1/4W 5% 2.2K 
Res. Car Camp Ij4W 5~ 2.2K 
Res. COOIP 1/4W 2.2K 

Camp 1/4W ~f. 2.2K 
Car Camp 1/4W 2.2K 

llC SN7465138N 
lie MM74LS244N 
I/C SN7465138N 
I/C MM74lS74N 
rIC MM74LS74N 
I/C MM74CION 
I/C MM74LS5257 
IIC SN74lS00N 
IIC MM74C08N 
lIe MM74C08N 
I/C MM74C04 

6608·1990 
Rl:v C 

TFT STOCK NO. 

1010·0101 
1010-0101 
1005-0100 
1005-0100 
1005-5039 
1005-5039 
1005-5039 
1005-5039 
1005-5039 
1005-5039 
1005-5039 
1005 .. 5039 
1005-5039 

1283-4737 
1283-4737 

1530-0025 
1530-0025 

1271-2222 

1065-2201 
1065-4701 
1065 
1065-2201 
1065-1.201 
1065-2201 
1065-2201 
1065 .. 2201 
1065 .. 2201 
1065 

1101-0138 
1101-0244 
1101-0138 
1101-7474 

01 .. 7474 
1102-7410 
1101-0257 
1101-7400 
1102-7408 
1102-7408 
1102· 7404 



Model 7640C 
Model 7840 

CKT. REF. 

U12 
U13 
U14 
UIS 
U16 
U17 
U18 
U19 
U20 
U21 
U22 
U23 

VI 

Jl 
J2 
J4 
J5 
JI0 
Jll 
J12 

Tl 

1/0 Board Assembly 

OESeR I PT ION 

l/C SN74LS04N 
I/C MM74lS5257 
lie C045108£ 
I/C C045108£ 
IIC CD4510BE 
IIC CD4510BE 
IIC MM74C195 
IIC C045186£ 
ric CD4518BE 
l/C CD4518BE 
I/C C04518BE 
lie MM74lS162 

Crystal OSC TCXO 10MHZ 

Conn 12 Pin 
Conn 10 Pin 
Plug 3 Pin-
Conn 12 Pin 
Plug 2 Pin 
Plug 2 Pin 
Plug 4 Pin 

XFMR 600 OHM 1.1 

Socket I/C 14 Pin 
Socket riC 16 Pin 
Socket ric Dip-2C Pin 
PC Board I/O 7640C 
PC BD Assy FSK Det 7640C 
Cable Assy AZAIJ to A2J5 

Reference Schematic 

6608 .. 1990 
Rev C 

TFT STOCK NO. 

1101-7404 
1l0l-02S7 
1102-4510 
1102-4510 
1102-4510 
1102-4510 
1102-4195 
1102-4518 
1101-4518 
1102-4518 
1102-4518 
1101-0162 

2450-1002 

2250-6012 
2250-6010 
2250-6003 
2250-6012 
2250-6002 
2250 .. 6002 
2250-6004 

1500-0600 

2250-1014 
2250-1016 
2250-1020 
1600-1990 
6608-1604 
4750-0083 

6601-2630 



Model 7640C 

CKT. 

C4 
C5 
C6 
C7 
C8 
C9 

Cll 

CRI 
CR2 
CR3 
CR4 
CR5 
CR6 
CR7 
eR8 
eR9 
eRlO 
eRll 
CR12 

Kl 

Ql 
Q2 
Q3 
Q4 
QS 

R1 
R2 
R3 
R4 
R5 
R6 
R7 
R8 
R9 

Power Supply Board Assy 

OESCRI ION 

Cap. ect 1000 MFO 25V 
Cap. £1 1000 MFO 

Tan 10 MFO lOV 1 
Tan 10 MFD 20V 10% 

Cap. Cer Disc .OlUF 
Cap. Mica 100 PF 
Cap. ect 15 MFD 
Cap. Tan 10 MFD 20V 10~ 
Cap. Tan 10 MFO 20V 10% 
Cap. Elect 100 MFO 16V 
Cap. Tan 10 MFD 20V 10% 

o IN4U02 'Rect. 
o IN4Q02 • 
o IN4002 Rect. 

Dio IN4002 Rect .. 
Oio MRSOI 
Dio IN55258 Zener 
Oio IN4002 • 
Oio IN4002 Rect. 
Oio IN5341 
0;0 IN4733 Zener 
Dio IN4002 Rect. 
0;0 IN4002 Rect. 

Fuse FB 

ay A2S30-08 

Trans MJE521 NPN 
SCR T -1l6V 
Trans 2N2222 
Trans 2N4275 

2N427S 

Res. Car Comp 1/4W 5% lK 
Res. WIN 3W 5%. .1 
Res. WW 3W 5,., .1 

s. Car Comp 1/4W 5% 470 
Res. Car Camp 2W 5% 
Res. Car Camp 1/4W 5% lK 
Res. MT FLM 1/8W l~ lK 
Res. MT FLM 1/8W 2K 
Res. VAR PC MT 500 IT 

6608-2010 
Rev 8 

TFT STOCK NO.' 

1010-1001 
1010-1001 
1008 .. 0101 
1008-0101 
1005-1039 
1001-0101 
1010-01SO 
1008-0101 
1008-0101 
1010-0101 
1008-0101 

1284-4002 
1284-4002 
1284-4002 
1284-4002 
1281 .. 0501 
1283-5525 
1284-4002 
1284-4002 

1283-4733 
1284-4002 
1284 ... 4002 

1900-0015 

1880-0003 

1271-0521 
~Z73-4441 

71 
1271-42 
1271-4275 

1065-1U01 
1068-0191 
1068 .. 01 
1065-0470 
106 551 
1065 ... 1001 
1061-1001 
1061-2001 
1072-0500 



'1odel 7640C Power Supply Board Assy 

CKT, DESCRIPTIO:I 

RIO Res. Ca~' Camp 1/4W 5% 680 
Rll Res. Car Camp 1/2W 10. 
RIZ Res. Car Camp 1/4W 4.7K 
R13 Res .. r Camp 2W 5% 10 
R14 Res. Camp 1/4W 5~ 2.2K 
R15 Res. Car Camp 1/4W S% 10K 
R16 Res • Camp 5W 5% 22 
R17 • Car Camp 1/4W 5% 1.2K 
RI8 Res. Car Camp 1/4W 5% lK 
R19 Res. Car Camp 1/4W 5% lK 
R20 Res. Car Camp 1/4W 5% 1K 
R21 Res. Camp 1/4W 5% 22 
R22 Res. Car Camp 1/4W 5% 4.7K 

Car Cemp 1/4W 4.7K 
R24 Res. Car Cemp 1/4W 5% 10K 

Res .. Car Camp 1/4W 5% 4.7K 
R26 Res. Var PC MT 100 IT 

Ul llC Reg 1/2 Amp + 12V 
U2 lie Reg 1/2 Amp 12V 
U3 llC LM723CN 
U4 lie LM311 

Jl Conn 10 n Polerized 
J2 Conn 12 Pin Molex 
J3 Plug 6 Pin 
J4 Plug 2 Pin 
J5 Conn 8 Pin Molex 
J6 Conn Malex Pol 5 Pin 

C1 i p 

p.e.B. 

Cable Assy 4 Wire 

6608-201Q 
Rev 8 

T STOCK NO. 

1065-0680 
1066-'0010 
1065-4701 
1068~0014 
1Q65-2201 
1065-1002 
1068-0022 
1065-1201 
1065-1001 
1065-1001 
1065-1001 
1065-0022 
1065-4701 
1065-4701 
1065-1002 
1065-4701 
1072-0100 

1100-4212 
nOO-20l2 
1100-0723 
1100-0311 

2250 
2250-6006 
2250-6002 
2250-6008 
2250-6005 

1910-0005 

1600-2010 

4750-0086 
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Model 7640e 

CKT. REF. 

C7 
C8 
C9 
CI0 
ell 
e12 
C13 
C14 
C15 
C16 

C40 
C41 

C50 
C51 

CRt 
CR2 
CR3 
CR4 

R13 
R14 
R16 
R17 
RI9 
R20 
R21 
R23 
R25 
R26 
R29 
R31 
R32 
R35 
R37 
R38 
R39 
R40 

FSK Modem 

DESeR! ION 

Poly Carb 0.1 MFD 
Cap. Poly Carb 0.1 MfD 
C~p. Puly Carb O.iMFD 
Cap. Poly Carb O.lMFD 
Cap. Tan 10MFD 
Cap. Cer Disc O.1MFD 

Disc .05MFD 
Cap. Poly Carb O.lMFD 
Cap. Cer Disc O.lMFD 

p. Poly 0.OZ7MFD 
Cap. eer Disc .01MFO 
Cap. Poly Carb O.lMFO 

p. Poly Carb O.lMFO 
Cap. Poly Carb O.lMFD 
Cap. Poly Carb O.lMFD 
Cap. 0; sc .OSMFD 
Cap. Cer Disc .OSMFD 
Cap. Tan 10MFD 

Diode IN3064 
0; IN3064 
Di ode IN3064 
010de 1N3064 

s MT FUM 1/8W 11 7. 
Res HT 1/8W 1% 2.21K 
Res MT FUM 1/8W 1% lK 

HT FLM 1/8W 39. 
Res MT 1/8W 1% 7K 
Res MT FLM 1/8W 1% 2.26K 
Res MT FLM 1/8W U. 590K . 

MT FLM 1/8W 1% lK 
Res MT FLM 1/8W 1% .7K 
Res HT FlM 1/8W 1.18K 
Res HT FLM 1/8W 1% lK 
Res HT FLM 1/8W 1% .7K 
Res HT FLM'l/8W 1~ 2.15K 

HT FLM 1/8W 1% 1K 
Res HT FLM 1/8W 1% 10.7K 
Res HT FLM 1/8W 1% 8.45K 
Res MT FUM 1j8W 1% 15.4K 
Res MT FLM 1/8W 1% 23.7K 

Assembly 6608-1604 
Rev D 

T STOCK NO. 

1006-0101 
1006-0101 
1006 01 
1006 .. 0101 
1008-0100 
1005-0100 
1005-5039 
1006-0010 
1005-0100 
1002-0271 
1005-1039 
1006-0101 
1006-0101 
1006-0101 
1006-0101 
1005-5039 
1005-5039 
1008-0100 

1281·3064 
1281-3064 
1281-3064 
1281-3064 

1061-7671 
1061-2221 
1061-1001 
1061 
1061-2372 
1061-2261 
1061-5900 
1061-1001 
1061 
106 181 
1061-1001 
1061-23 
1061 51 
1061-1001 
1061-1072 
1061-8451 
1061-1542 
1061-23 



Model 7640C FSK Modem Assembly 6608-1604 
Rev 0 

CKT. REF. OEseR I PT ION TFT STOCK NO. 

R41 Res Car Camp 1/4W 5% lK 1065-1001 
R42 Res Car Camp 1/4W 5% 12K 1065-1202 
R46 Res Car Camp 1/4W 5% 3.3K 1065-3301 
R47 Res Car Camp 1/4W 5% S.lK 1065-5101 
R48 Res Car Camp 1/4W 5% 470K 1065-4703 
R49 Res Car Camp 1/4W 5% lOOK 1065-1003 
R50 Res MT FLM 1/8W l~ 31.6K 1061-3162 
R51 Res MT FlM 1/8W 1% 19.6K 1061-1962 
R53 Res Car Comp 1/4 W 5% 560K 1065-5603 
R54 Res Var PC MT 5K IT 1072-5001 

UJ riC LM741CN 1100-0741 
U4 IIC LM741CN 1100-0741 
U'" !oJ r/c ~"/41CN 1 ,,('\n. fIR""".4'" 

.1..1."",-..,; 't.l. 

U6 IIC LM741CN 1100-0741 
U7 llC MC1458CG 1100-1458 
us lie XR2211CP 1100-2211 

PC Board 7610 Modem 1600-1600 
Socket, IIC 8 Pin 2250-1008 
Socket, IIC 14 Pin 2250 .. 1014 

Jl Plug 12 Pin 2250-8812 

Schematic 6601-266QC 
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Model 7841 Relay Scanner Board Assembly 

CKT REF OEseRI PTION 
~~. 

Cl Cap Cer Disc .05 MFD 
CZ Cap Cer Di:c .05 MFD 
C3 Cap Cer Disc .05 MFD 
C4 Cap Cer Disc .05 MFD 
C5 Cap rant 100 MF 4V 
C6 Cap Tant 100 MF 4V 
C7 Cap Tant 100 MF 4V 
CB Cap Tant 100 MF 4V 
C9 Cap Tant 100 MF 4V 
CIa Cap Tant 100 MF 4V 
ell Cap rant 100 MF 4V 
e12 Cap rant lOa MF 4V 
C13 Cap Tant 100 MF 4V 
C14 Cap Tant 100 MF 4V 
CIS Cap rant 100 MF 4V 
C16 Cap rant 100 MF 4V 
ell Cap rant 100 MF 4V 
C18 Cap Tant 100 MF 4V 
C19 Cap Tant 100 MF 4V 
C20 Cap Tant 100 MF 4V 
e21 Cap Tant 100 MF 4V 
C22 Cap Tant 100 MF 4V 
e23 Cap Tant 100 MF 4V 
C24 Cap rant 100 MF 4V 
C25 Cap Tant 100 MF 4V 

CRI Diode IN3064 
CR2 Diode IN3064 
CR3 Diode IN3064 
CR4 Diode IN3064 
CRS Diode IN3064 
eR6 Diode IN3064 
CR7 Diode 1N3064 
CR8 Di ode 1N3064 
CR9 Diode 1N3064 
eRlO Diode IN3064 
eRll Diode IN3064 
CR12 Diode 1N3064 
Cin3 Diode lN3064 
CR14 Diade IN3064 
eR1S Diode 1N3064 
eRl6 Diode IN3064 
eR17 Diode 1N3064 
CRIS Diode 1N30S4 
CR19 Diode IN3064 

Assembly #6608-3212 
Rev B 

QTY TFT STOCK NO. 

1 1005-5039 
1 lOO~-5039 
1 1005-5039 
1 1005-5039 
1 100B-0112 
1 1008-0112 
1 1008-0112 
1 1008-0112 
1 1008-0112 
1 1008-0112 
1 1008-0112 
1 1008-0112 
1 1008-0112 

· 1 1008-0112 
1 1008-0112 
1 1008-0112 
1 1008-0112 
1 1008-0112 
1 1008-0112 
1 1008-0112 
1 1008-0112 
1 1008-0112 
1 1008-0112 
1 1008-0112 
1 100B-0112 

1 1281-3064 
1 1281-3064 
1 1281-3064 
1 1281-3064 
1 1281-3064 
1 1281-3064 
1 1281-3064 
1 1281-3064 
1 1281-3064 
1 1281-3064 
1 1281-3064 
1 1281-3064 
1 1281-3064 
1 1281-3064 
1 1281-3064 
1 1281-3064 
1 1281-3064 
1 1281-3064 
1 1281-3064 

Page 1 of 2 



Model 7841 Relay Scanner Board Assembly 

CKT REF I DESCRIPTION 

CR20 Diode IN3064 :.. 

1<1 Relay DPST 
K2 Rel CPST 
K3 Relay DPST 
K4 Rel ay CPST 
1<5 Relay OPST 
K6 Rel ay OPST 
1<7 Relay CPST 
K8 Rel ay DPST 
K9 ay DPST 
KIO Rel ay CPST 220-200 ... 12 ME (1) 

Re~ Variable ~~~ lOT 
RZ Variable SOK lOT 
R3 s Variable SOK lOT 
R4 Vari e 50K lOT 
R5 Res Variable 50K lOT 
,R6 Res Variable 50K lOT 
R7 Res Variable SOK lOT 
R8 Res Variable lOT 
R9 Variable SOK lOT 
RIO Variable 50K lOT 

PC Board 

Connector, Jack .025 Pin 

ASCH Schematic 

Assembly #6608-3212 
B 

QTY STOCK NO. 

1 -3064 

1 1880-0001 
1 1880-0001 
1 1880-0001 
1 1880-0001 
1 1880-0001 
1 1880-0001 
1 1880-0001 
1 1880-0001 
1 1880-0001 
1 
, , 5002 L ... 
1 1069-5002 
1 1069-5002 
1 1069 .. 5002 
1 1069-5002 
1 1069-5002 
1 1069-5002 
1 1069-5002 
1 1069-5002 
1 1069-5002 

1 1600-3212 

70 2250-3703 

6601 .. 3212 

2 of 2 
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Model 7640R 

CKT 

C1 
C2 
C3 
C4 
C5 

C7 
C8 
C9 
C10 
Cll 
e12 
C13 
C14 
C 
C16 
C17 
C18 
C19 
C20 
C21 
e22 
en 
C24 
CZ5 
C26 
e27 
CZ8 
C29 
C30 
C31 
C32 
e33 
C34 
C35 
C36 
e31 
C38 
C39 
C40 
C41 
C42 

Scan Control Assembly 

DESCRIPTION 

Cap Disc .05MFD 
Cap Cer Disc .05MFD 
Cap Cer Disc .05MFD 
Cap Cer Disc .05MFD 
Cap Cer Disc .05MFD 
Cap Cer Disc .05MFD 
Cap Cer Disc .05MFD 
Cap Cer Disc .05MFD 
Cap Cer Disc .05MFD 
Cap ect 15MFD 25V 
Cap Cer Disc .05MFO 
Cap Cer Oisc .OSMFD 
Cap ect 15MFO 25V 
Cap Tan 2.2MFD 2DV 
Cap Poly Carb .1MFD 50V 
Cap Poly Carb .1MFD 50V 
Cap Poly Carb .01MF ~ 
Cap Cer Disc .1MfD 12V 
Cap Cer Disc .005MFD 
Cap Cer Disc .05MFD 
Cap Cer Disc .OSMFD 
CiP Cer Disc .05MFD 
Cap Cer Disc .05MFD 
Cap Disc .05MFD 
Cap Cer Oi~c .OSMFD 
Cap Disc .05MFD 
Cap Cer Disc .05MFD 
Cap Cer sc .05MFD 
Cap Disc .05MfD 
Cap Cer Disc .1MFD 12V 
Cap Mica 1000 PF 
Cap Cer Disc .05MFD 
Cap Cer Disc .05MFD 
Cap Tan lOMFD ZOV 1~ 
Cap Tan lOMFD ZOV 1 

P Tan 10MfO lOV 10~ 
Cap Tan 10MFD 20V 10% 
Cap Tan 10MFD ZOV 10~ 
Cap Elect 500 MFD 25V 
Cap E1 500 MFD 25V 
Cap Elect 500 MFD 25V 
Cap Elect 500 MFD 25V 

Assembly 6608~2110 
Rev C 

QTY I TFT STOCK NO. 

1 1005-5039 
1 1005 .. 5039 
1 1005-5039 
1 1005-5039 
1 1005-5039 
1 1005-5039 
1 1005 ... 5039 
1 1005-5039 
1 1005-5039 
1 1010-0150 
1 1005-5039 
1 1005-5039 
1 1010-0150 
1 1008-0022 
1 1006-0010 
1 1006-0010 
1 1006-0001 
1 1005 ... 0100 
1 1005-5049 
1 1005 ... 5039 
1 1005 ... 5039 
1 1005-5039 
1 1005 .. 5039 
1 1005-5039 
1 
1 1005-5039 
1 1005 .. 5039 
1 1005-5039 
1 1005-5039 
1 1005-0100 
1 1001-{)102 
1 1005-5039 
1 1005-5039 
1 1008-0101 
1 1008-0101 
1 1008-0101 
1 1008-0101 
1 1008-0101 
1 1010-0511 
1 1010-0511 
1 1010-0511 
1 1010-0511 
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Model 7640R an Control Assembly sembly 6600-2110 
Rev C 

REF DESCRIPTION OTY TFT STOCK NO. 

C43 p Elect IDOOMFD 15V 1 1010-0102 
C44 Cap Cer Disc .1MFO 12V 1 1005-0100 
C45 Cap Poly Carb .068MFD 50V 1 1006-0680 
C46 Cap Poly Carb .1MFD sav 1 1006-0010 
C47 Cap Poly Carb .047MFD 50V 1 1006-0470 
C48 Cap Poly Carb .1MFO 50V 1 1006-0010 
C49 Cap Poly Carb .0047MFD 1 1006-0047 
C50 Cap Poly Carb .1MFD SOV 1 1006-0010 
C51 p Poly Carb .0012MFO 1 1006-0012 
C52 Cap Cer Disc .05MFD 1 1005-5039 
C53 Cap Cer Disc .05MFD 1 1005-5039 
C54 Cap Disc .1MFO 12V 1 1005-0100 
C Cap 10MFO 20V IO%. 1 1008-0101 

CR1 010 LM 3290Z RECT 1 1281-0329 
CR2 ala IN4002 RECT 1 1284-4002 
CR3 010 IN4002 REeT 1 1284-4002 
CR4 010 IN4002 REeT 1 1284-4002 
CR5 010 IN4002 1 1284-4002 

010 IN4002 REeT 1 1284-4002 
CR7 010 IN4002 RECT 1 1284-4002 
eR8 010 IN4002 RECT 1 1284-4002 
CR9 010 IN4002 REeT 1 1284-4002 
CRIO OIa MRSOI 1 1 
eRll 010 MRSOI 1 1281-0501 
CR12 Diode Zener IN4737 1 1283-4737 
CRIJ Diode Zener IN4737 1 1283-4737 

Jl Conn 10 Pin Pol~rized 1 2250-6010 
J2 Conn 8 Pin Molex 1 2250-6008 
J6 Plug 2 Pin 1 2250-6002 
J7 Plug 2 Pin 1 -6002 
J8 Plug 3 Pin 1 2250-6003 
J9 Plug 4 Pin 1 2250-6004 

Q1 TRANS 2N 42 75 1 1.~71-42 

Res Car Comp 1/4W 100 1 1065-0100 
RJ Car Camp 1/4W 5~ 3.9K 1 1065-3901 
R4 Car Camp 1/4W 5' 470 1 1065-0470 
R5 Car Cemp 1/4W 5~ 3.9K 1 1065-3901 
R6 Res Car Camp 1/4W 5~ 1M 1 1065-5104 
R7 Res Car Camp 1/4W 5' 3.9K 1 1065-3901 
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Model 7640R SCdn Control Assembly 

CKT DESCRIPTION 

RB Res Car Comp 1/4W 5% 3.9K 
R9 Res MT FLM l/csW 7.5K 
RIO Res MT FlM 1/8W 1% 20.5K 
R MT FLH 1/8W 1% 681 
R Res HT FLH 1/8W 1% 1.4K 
R14 Res PC MT IT 
R15 Res Camp 1/4W 5~ 2.2K 
RI6 Car Comp 1/4W 2.2K 
R17 Res Car Comp 1/4W 2.2K 
RIB Car Camp 1/4W 5% 2.2K 
R Res 'Car Camp 1/4W S% 4.7~' 
R20 Res MT·FUM 1/8W 1% 13K I 

R21 Res Comp 1/4W 5~ lOOK. 
R22 Res MT FLM 1/8W l~ 14.7K 
R23 Res HT FLM 1/8W 1~ 14.7~ 
R24 HT FLM 1/8W 1~ 20.5K 

Res MT FlM 1/8W 1114.7K 
R26 Res MT FLM 1/8W II 20. 
R27 Res PC HT lK IT 
R28 Res C&r Comp 1/4W 150 
R29 Cdr Camp 1/4W 22Q 
RJO Car Camp 1/4W 5~ 220 
R31 Res Cdr Camp 1/4W 5~ 
R32 Res r Camp 1/4W 5~ 
R33 Res HT FLM 1/8W l~ Sl.lK 
R35 Res Car Camp 1/4W 5~ lK 
R36 Res Car Camp 1/4W 2.2K 
RJ7 Car Camp 1/4W 5~ 2.2K 
R38 Res Car Camp 1/4W 5% 4.7K 
R39 Res Comp 1/4W 5~ lK 
R40 Res PC HT 10K IT 
R41 Res Car Camp 1/4W 51 390 
R42 Res Car Camp 1/4W 5~ 470 
R4J Cal" Comp 1/4W 390 

Tl Transformer, 600 ohm 

Ul [/C CO 4518BE 
U2 IIC CD 40257BE 
U3 IIC CD 40257BE 
U4 IIC MM74C85N 
US IIC MM74C85N 
U6 lIC 7407N 
U7 Resistor Network 10K 
US lIe CAJOS2 

Assembly 6608-2110 
Rev C 

QTY STOCK NO. 

1 1065-3901 
1 1061-7501 
1 1061-2052 
1 1061 
1 1061-14 
1 1072-0500 
1 1065-2201 
1 1065-2201 
1 1065-2201 
1 1065-2201 
1 1065-4701 

,!<"l 1061-1302 
1 1065-1003 
1 1061-1472 
1 1061-1472 
1 1061-2052 
1 1061 .. 1472 
1 1061-2052 
I 1072-1001 
1 1065-0150 
1 1065-0220 
1 1065-0220 
1 1065-0220 
1 1065-0220 
1 1061-5112 
1 001 
1 -2201 
1 1065-2201 
1 1065-4701 
1 1065-1001 
1 1072 .. 1002 
1 1065-0390 
1 1065-0470 
1 1065-0390 

1 1500-0600 

1 11Q2-451S 
1 1102-4025 
1 1102-4025 
1 1102-7485 
1 1102-7485 
1 1100-7401 
1 1073-1003 
1 1100-3082 
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Model 7640R SCdn Control Assembly 

CKT REF DESCRIPTION 

U9 lIe CA308l 
UIO IIC CD40257BE 
un IIC CD45188£ 
U12 lIe CD40257BE 
U13 lIe CD40257BE 
U14 IIC CD40257BE 
U15 IIC DM74LS42N 
U16 lIe 1407NDM 
U17 I/C 7406N 
Ula I/C 7406N 
UE) I/C AOB1200PCN 
U20 IIC 123000 

[IC 740SN 
U22 Optic Isolator 5u82-4350 
U23 I/C MM74COSN CMOS 
U24 lie MM74C42 
U25 IIC MM74C161N 
U26 Resistor Network lK 
U27 lIe Natl MM80C97N 
U28 lIe Nett MMBOC97N 
U29 Switch. 16 Pin 01 p 
U30 IIC MM74C74N 
U31 IIC DM74L54N 
U32 Optic Isolator 5082-4350 
U33 Optic 1501 5082-4350 
U34 Optic Isolator 5082-4350 
U35 IIC DM7407N 
U36 lie MM74C04 
U37 riC M.M74C164 
U38 lIe C04518BE 
U39 I/C MM74C83 
U40 I/C M.M74Cl73N 
U41 ile MM74CB3 
U42 I/C MM74C173N 
U43 l/C M.MS303 
U44 I/C C0451 
U45 llC LM555CN 
U46 Swach, 16 n Dip 

'U47 IIC MM74C160 
U48 IIC MM74C161N 
U49 I M.M74C04 
uso llC LM567CN 
US1 IIC LM1458N 
US2 [/C L.M342P a 
U llC LM320MP 

_. __ ._-

6608-2110 
Rev C 

QTY STOCK NO. 

1 1100-3082 
1 n02-4025 
1 1102-4518 
1 1102-4025 
1 1102-4025 
1 1102-4025 
1 1101-7442 
1 1100-7407 
1 1100-7406 
1 1100 .. 7406 
1 1100 .. 1200 
1 1100-1230 
1 11110-7408 
1 1099 .. Q002 
1 1102-7408 
1 1102-7442 
1 1102-0161 
1 1073-2201 
1 1102-8097 
1 1102-8097 
1 1800-2068 
1 1102-1474 
1 1101-71 
1 1099-0002 
1 1099 .. 0002 
1 1099-0002 
1 1100-7407 
1 1102-7404 
1 1102-0164 
1 1102-4518 
1 1102-7483 
1 1102-4173 
1 1102 ... 7483 
1 1102-4173 
1 1100-5303 
1 1102-4518 
1 1100-0555 
1 1800-2068 
1 1102-0160 
1 1102-0161 
1 1102-7404 
1 1100-0561 
1 1101-1458 
1 1100-4205 
1 1100-7816 
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Model 7640R Scan Control Assembly 6608-2110 
Rev C 

CKT REF I DESCRIPTION QTY TFT STOCK NO. 

U54 1 !/C LM34lP 1 l:!. GO -7317 
U55 lIe Reg 1/2 Amp 12V 1 1100-2012 
U56 lie Reg 1/2 Amp +12V 1 1100-4212 
US7 lie LM340T -05 1 1100-7805 
US8 IIC MM74C74N CMOS 1 1102-7474 
U59 IIC LM741CN 1 1100-0741 
U60 Not Used 

PC BD. Scan Cont 1 1600-2110 
Socket lie 18 Pin 1 2250-1001 
Socket llC 8 Pin 8 2250-1008 
Socket ' IIC 14 Pi n 12 2250-1014 
Socket IIC 16 Pin 29 2250-1016 
Socket- I/C 24 Pi n 1 2250-1024 
Socket IIC Dip-28 Pin 1 2250-1026 
Socket IIC 40 Pin 1 2250-1040 
Heatsink Vert. Mt. 1 2010-6030 
Screw P. H. 4-40 x 1/4 1 2104-0001 
Ref: Schematic 6601-2650 
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