








































Part 2 THE FIRST PART OF THIS 

article discussed the 
theory of operation of a good portion of 
the main board of the Picture Phone . 
We'll now complete that discussion; it 
will be helpful if you have Part I handy . 

Fast-scan counters 
The fast-scan counters are IC6, IC8, 

IC23 and IC39. Each IC is a four-stage 
binary counter that is cleared to all zeroes 
when pin 1 is taken to 
a logic-low state. 

to form IFHB, the internal fast-scan 
blanking signal, which blanks the display 
in all modes. That signal is also applied to 
IC28 to control when data can be written 
to memory. Memory-write takes place, 
and the display is unblanked, when the 
counter is between zero and 127. 

Now let's look at the operation of the 
dot counter in the "snatch" and camera­
display modes. The clocking signal is de­
rived from the synchronous oscillator; 

starts with the same polarity . 
The fast-scan line counters are IC23 

and IC39 . Let ' s first look at how they 
work during the non-camera mode. Dot­
counter signal "J" is used as the clock 
pulse, making the line counter advance 
one step for each line. Nine count-stages 
are needed; the extra stage is supplied by 
IC32 and is the least significant bit. 

Figure 6 shows that the counter adv­
ances to a count of 262, is cleared, and 

starts again at zero . 
The clear pulse is sup­

When pin 9 is low, the 
counter stages are pre­
set to the value hard­
wired at pins 3-6. Pin 
2 receives the clock 

Pic-l-ure Pho .. e 
plied by IC47, which 
is hard-wired with the 
eight most-significant 
bits of the line coun­
ter. The CLEAR pin is 
held inactive when the 
camera is in use by 
connecting it to the 
logic-! present at pin 
10 of IC48 . 

pulses, and responds 
to their positive-going 
edges. Both clear and 
load operations are 
synchronous- that is , 
they take place only 
on the positive-going 
edge of th e clock 
pulse. When the LOAD 

or CLEAR pin is taken 
low, the counter stops 
and retains its -value. 
If a clock pulse occurs 
while the appropriate 
pin is low, the counter 
will load or clear. 

The internal fast­
scan vertical sync 
(IFV) comes from 
IC31 . 

The fast-scan dot 
counters are IC6 and 
IC8 (dots are the pix­
els along a line of 
video) . The dot coun­
ter is analogous to the 
horizontal sweep in 
the camera and dis­
play. The dot counters 

Before you build your Picture Phone, you should know how 
the device works. We 'II conclude our discussion of that topic in 
this part. 

When the camera 
display is viewed, the 
CLEAR function is dis­
abled and the line 
counter i s prese t 
whenever a vertical­
sync pulse occurs . 
When the counter is 
preset and the sync 
pulse from the camera 
is completed , the 
counter starts count­
ing. When the count 
reaches 511, the next 

have two modes, one 
for the camera and one 
for all other op-
erations. 

Let's consider non-camera operation 
first. The crystal oscillator supplies clock 
pulses to pin 2 of the dot counters . Note 
that pin 15 of IC6 is connected to pin 10 of 
IC8 . That is the ''carry ' ' from the first IC 
to the second, and provides synchronous 
operation of both IC's . 

Figure 5 shows the timing of the dot 
counters. The counter CLEAR pulse is pro­
vided by ICIO at a count of 215. That 
mea11s that the counter advances to 215 , is 
reset to zero, and begins to count again . 
The internal horizontal-sync pulse (IFH) 
is produced by counter inputs applied to 
IC42. The clock frequency, divided by 
216 (the count from zero to 215), gener­
ates the correct horizontal-sync fre­
quency. 

Signal "1," which is low between the 
counts of zero and 127, serves several 
purposes . It is delayed by one clock pulse 
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and ICIO, which supplies the CLEAR 

pulse, is disabled. The counter advances 
until a horizontal-sync pulse from the 
camera (EFH) takes the LOAD pin low . 
The counter is preset to a value of 217 , as 
determined by the fixed inputs to pins 3-6 
of IC6 and IC8 . The counter resumes 
counting at a preset value of 217 when 
EFH is no longer present. When it reaches 
its maximum count of 255, it resets to 
zero and starts counting again . The time 
spent counting from 217 to 255 represents 
blanking of the left-hand edge of the pic­
ture; the time between 128 and EFH is 
used for right-hand blanking . 

The LOAD pin is controlled by an RS 
flip-flop made from IC15-c and IC15-d. 
That flip-flop insures that the LOAD pin 
remains low until a clock pulse to load the 
counter has arrived. 

The EFH signal is applied to the CLEAR 

pin of IC32 to insure that the clock always 

count , zero, allows 
display and writing to 
memory to begin. The 
time that is spent in 
counting from the pre-

set value to zero is used to allow the 
camera's blanking-function to be com­
pleted. 

The line counter advances two counts 
for each slow-scan line to allow each line 
to be displayed twice for an easier-to­
view picture. There are 128 slow-scan 
lines , which means that 256 lines-per­
field (or 512lines-per-frame) will be dis­
played. Since NTSC standards call for 
525lines per frame, a small portion ofthe 
picture at the top and bottom is blanked. 

Slow-scan clocks 
There are two slow-scan clocks . One is 

derived from the master crystal oscillator 
and is used for all functions except slow­
scan reception. The second clock is free­
running , and is synchronized to the slow­
scan horizontal-sync pulses. The clocks 
are selected by IC13 , a 4PDT multi­
plexer. 
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All resistors '14·Watt, S% unless otherwise 
noted 

R1-R3, R43, R7a, R139, R202-22,000 
ohms 

R4, R201-10 megohms 
RS, R6, Ra, R9, RSO, Ra0-15,000 ohms 
R7-620 ohms 
R10, R12, R15, R54, R93-R95, R102, R110, 

R209, R211, R714-R716-4700 ohms 
R11, R13, R14, R16·R1a, Ra6, R99-10,000 

ohms, 1% 
R19, R20, R27, R147-39,000 ohms 
R21-20,000 ohms 
R22, R23-1a,ooo ohms 
R24-8200 ohms 
R25, R26, R145, R146-82,000 ohms 
R2a, R42, R51, R136, R140, R142, R204, 

R205, R710, R711-10,000 ohms 
R29-470,000 ohms 
R30, R47-R49, R53-2200 ohms 
R31, R79, R148-100,000 ohms 
R32, R108-2700 ohms 
R33-150,000 ohms 
R34, R40, R52, R96, R109, R137, R144, 

R704, R717-1000 ohms 
R35-R39-notused 
R41-6aO,OOO ohms 
R44-47,000 ohms 
R46-33,000 ohms 
R55, R76, R112, R707-100 ohms 
R56-1 00 ohms, trimmer potentiometer 
R57-3300 ohms 
R5a, R77, R111-330 ohms 
R59, R703, R712, R713-470 ohms 
R60-1 00 ohms, 1% 
R61-R75-26.1 ohms, 1% 
Ra1-Ra4-not used 
Ra5, R98-20,000 ohms, 1% 
Ra7, R1 00-4990 ohms, 1% 
Raa, R101-2490 ohms, 1% 
Ra9-R91-not used 
R92, R200-6ao ohms 
R97-47 ohms 
R103-820 ohms 
R1 04-2000 ohms, trimmer potentiometer 
R105-1200 ohms 
R106, R107, R13a, R141, R143, R203-

1 000 ohms, trimmer potentiometer 
F113·R116, R125-R135-33 ohms 
R117-R123-not used 
R144-6a,ooo ohms 
R149-R199-not used 
R206, R207-220 ohms 
R21 0-560 ohms 
R212, R213-33.2 ohms, 1% 
R314, R315, R317, R318-0.33 ohms, 2 

watts 
R316-220 ohms, 2 watts 
R601 - 130 ohms, 2 watts 
R701-1000 ohms, panel-mount potentio­

meter 
R702-10,000 ohms, panel-mount potentio­

meter 
R706-1 megohm 
R70a, R709-1aoo ohms, 1 watt 

All capacitors Mylar or mica unless other­
wise specified 

C1-C6-.022JLF 
C7, C24, C25, C3a, C200, C240-C243-.01 

JLF ceramic disc 
ca, C10, C12, C17-.0047 JLF 
C9-.006a JLF 
C11, C207-.01a JLF 
C13, C15, C1a, C19, C23, C263-C266-22 

JLF, tantalum 

PARTS LIST 

Ci4-10 JLF, tantalum 
C16, C22, C206, C703-.001 JLF, monolithic 

or ceramic disc 
C20, C201-27 pF, monolithic or ceramic 

disc 
C21, C2a-C31-470 pF 
C26-not used 
C27-33 pF, monolithic or ceramic disc 
C32, C220-C227-Q.1 JLF, ceramic disc 
C33, C41, C20a, C317-C320-2.2 JLF, tan-

talum 
C34, C230-C237, C250-C262, C702-Q.1 

JLF, ceramic disc 
C35, C202-C205-1 00 pF 
C37, C39-notused 
C40-.047 JLF 
C309-500 JLF, 12 volts, electrolytic 
C310-9200 JLF, 15 volts, electrolytic 
C311-450 JLF, 25 volts, electrolytic 
C312-5aoo JLF, 25 volts, electrolytic 
C601-500 JLF, 25 volts, electrolytic 
C701-2 JLF, tantalum 
Semiconductors 
IC1-IC4,1C17-IC20,IC33-IC36,1C49-IC52-

JLPD411 (MM52aO) 4K x 1 dynamic RAM 
IC5, IC13, IC21, IC37, IC46, IC4a, IC55- . 

7 4LS 157 quad 2-1 multiplexer 
IC6, ICa, IC9, IC23, IC24, IC39-IC41-

74LS163 presettable binary counter WI 
clear 

IC7, IC26, IC57, ICSa, IC61-75LS04 hex 
inverter 

IC10,1C31,1C47-74LS30a-inputNANDgate 
IC11, IC32-74LS1 07 dual JK negative­

edge-trigger flip-flop 
IC12-4046 CMOS phase-locked loop 
IC14, IC15, IC45-74LSOO quad 2-input 

NAND gate 
IC16, IC29, IC65-74LS74 dual D flip-flop 
IC22, IC3a, IC71, IC72-74LS153 dual 4-

input multiplexer 
IC25, IC42, 1Ca8-74LS20 dual4-input NAND 

gate 
IC27, IC67, IC68-74LS10 triple 3-unit NAND 

gate 
IC2a, IC43, IC66-74LS25 dual 4-input NOR 

gate 
IC30-74LS221 dual one-shot 
IC44, IC62- 74LS32 quad 2-input positive 

OR gate 
IC54, IC56-74LS175 quad 0 flip-flop 
IC59-74LS08 quad 2-input AND gate 
IC60, IC63, IC64-74LS13 dual Schmitt trig­

ger 
IC66-3245 quad TTL-to-NMOS memory 

driver 
IC69, IC70-74LS02 quad 2-input NOR gate 
IC73-ICaO-LM711 dual difference-

comparator 
1Ca1-1Ca4-not used 
1Ca5, ICa6-74LSa6 quad EXCLUSIVE-OR gate 
1Ca7-4066 CMOS quad bilateral switch 
IC89-566 function generator 
IC90-IC94, IC105-145a dual 741 op-amp 
IC95-IC104-not used 
01, 02, 04, 05, Oa-013-2N4124 or equiv-

alent 
03, 06-not used 
07- 2N4126 or equivalent 
LED1-LED3-jumbo red LED 
01-011, D13-D1a, 027-033-1 N914 or 

1N414a 
012-not used 
019-026, 0601, 0602-1 N4007 
DT601-gas discharge tube (Joslyn Electro-

nics type 2022-44 or equivalent) 

CB1-Q.6-amp circuit breaker 
T1-dual-secondary type: 1st secondary: 

25VCT, 1 amp; 2nd secondary: 12.6VCT, 
1.5 amps (see text and below) 

T601-phone-line matching transformer 
(Microtran type 6112 or equivalent) 

S1-4P5T rotary switch 
S2-S4-N.O. momentary pushbutton switch 

S5-SPDT toggle switch 
S6-SPST toggle switch 
J1 -J2-not used 
J3-36/72-pin PC-board edge connector 

(36 contacts for each side of board, two 
contacts per pin) 

J4-socket for modular telephone connector, 
panel-mount 

J5-DB25-S 25-pin female "date-type" sock­
et, panel-mount 

J6, J7-RCA-type phone jack, panel-mount 
Ja, J9-female coaxial connector, panel­

mount (BNC- or S0230-type) 
TB601-miniature a-terminal barrier strip, 

PC-mount 
RY601, RY602-4P2T 12-volts, PC-mount 

(Potter & Brumfield T10-E2-Z4-12VDC or 
equivalent) 

Miscellaneous: PC boards, perforated con­
struction board, IC sockets, RG59 cable, 
shielded audio cable, 4-conductor telephone 
cable w/modular plug, 3-conductor line cord 
w/plug, enclosure, hardware, etc. 

The following are available from Robot 
Research Inc., 7S91 Convoy Court, San 
Diego, CA 92111, (714) 279-9430: Assem­
bled & tested Model S3S Picture Phone, 
FCC registered for direct connection to 
telephone line (KIT-1) (14 lbs.), $119S.OO; 
assembled and tested No. 400929C main 
PC board (KIT-2) (41bs.), $49S.OO; assem­
bled and tested Picture Phone chassis, 
Including telephone adaptor board, but 
less main board, (KIT -3) (12 lbs.), $69S.OO; 
kit of No. 400929C main PC board with all 
main-board parts (KIT-4) (Sibs.), $29S.OO; 
kit including chassis and chassis parts, 
and telephone adaptor board and parts, 
but less main board, (KIT-S) (12 lbs.), 
$44S.OO; telephone adaptor board kit In­
cluding board and parts (KIT -6) (3' lbs.), 
$79.SO; etched, drilled, and plated­
through main board (KIT-7) (3 lbs.), 
$S9.00; etched, drilled, and plated­
through telephone adaptor board (KIT-S) 
(2 lbs.), $19.9S; T1 (KIT-9) (4 lbs.), $29.SO; 
T601 (KIT-10) (21bs.), $24.SO; DT1 (KIT-11) 
(1 lb.), $8.SO; kit of 32 1% resistors for 
main board (KIT-12) (1 lb.), $12.00; ln­
dividual1% resistor (KIT-13) (11b.), $0.3S; 
Model S3S Picture Phone enclosure kit 
with mounting ralls for main board and 
back plate for controls (KIT-14) (6 lbs.), 
$99.50; kit of front panel parts only, (KIT-
1S) (21bs.), $S9.SO; assembled & tested RF 
modulator, less power supply and enclo­
sure (KIT-16) (1 lb.), $29.00; RF-modulator 
kit, less power supply and enclosure (KIT-
17)(11b.), $19.SO. For Information on other 
parts, write to Robot Research. 

CA residents please add 6% sales tax. 
All prices F.O.B. San Diego-check with 
UPS for shipping charges; please add 
$0.SO per $100.00 of value above first 
$100.00 for insurance. MC and Visa 
accepted. 
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The crystal-derived clock pulses begin 
with the 60-Hz "U" output of the fast­
scan counter. It is divided by four by 
ICll. The resulting 15-Hz pulse train is 
applied to one input of PLL (Phase­
Locked Loop) ICI2. The other input to 
that IC is the clock oscillator's output 
divided by 139, making the output of the 
PLL 15 x 139, or 2085 Hz. That be­
comes the slow-scan clock. It allows for 
128 pixels and 11 sync counts per slow­
scan line. 

The synchronized clock pulses are 

generated by IC60. Its free-running fre­
quency is controlled by Rl43. As the 
frequency is increased, the counter takes 
less time to address 128 memory ' 'cells' ' 
and a shorter line is displayed. The clock 
is synchronized with the incoming signal 
by having the incoming slow-scan sync 
pulses cause the oscillator to stop and 
restart in phase with them. 

The slow-scan clock is aligned with the 
fast-scan system by retiming the leading 
and training edges of the clock pulses 
with a section of IC16. A control signal, 

CAUTION: 
FCC regulations prohibit the con· 
nection of this device to telephone 
lines without the use of an approved 
coupling device. The only exception 
to this is the assembled and tested 
unit available from the suppliers in· 
dicated in the Parts List. A coupler 
that meets FCC requirements will 
be described in the next part of this 
article. Do not attempt to connect 
the Picture Phone you build without 
it-it's illegal to do so. 

''Z,'' controls all the slow-scan func­
tions. It is in operation only for the dura­
tion of the slow-scan memory-write cy­
cle. Its use for retiming the slow-scan 
insures that the clock will not change dur­
ing a slow-scan read or write memory 
access. 

Slow-scan counters 
The slow-scan counter is made up of 

IC9, IC24, IC40 andiC41. They function 
the same way as their counterparts in the 
fast -scan circuit. 

The slow-scan dot counter uses IC9 
and IC24. It has two modes of op­
eration--one to write slow scan to mem­
ory, and one to read it. Let's look at the 
read-mode first. The clock signal is de­
rived from the crystal oscillator. The 
CLEAR signal is derived from IC25; the 
LOAD function is inactive. The counter is 
cleared at a count of 139 to provide 128 
memory "cells" per line and 11 sync 
counts. 

When slow scan information is to be 
written to memory, the free-running 
clock is used. The CLEAR signal is derived 
from a flip-flop formed from IC14-a and 
IC14-b. The flip-flop is set by an incom­
ing sync pulse, and reset by a clock pulse. 
That is done to make sure that a clock 
pulse to clear the counter occurs while the 
CLEAR pin is low. The slow-scan sync 
pulse is allowed to reset the counter only 
after 128 counts (the end of a line) to 
insure noise immunity. In other words, 
false pulses can't interrupt a line as it is 
being written. 

The line counter uses IC40 and IC41. A 
clock pulse occurs when each slow-scan 
line has been completed. The counter is 
reset to zero in the "read" mode at a 
count of 127 by the " U" signal. In the 
"write" mode it is cleared by the external 
vertical-sync signal applied to an RS flip­
flop made from IC14-c and IC14-d. The 
flip-flop is reset by IC43 and IC45-a. 

When a picture is grabbed from the 
camera, the line counter is set to all ones, 
and on the next clock pulse to all zeroes. 
That one-line time generates a slow-scan 
vertical-sync pulse. 

Address selector 
The memory address-lines are driven 

by the fast-scan counter to generate a 
video signal for fast-scan display, and 
also by the slow-scan counter to generate 
a slow-scan signal. The memory address-
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COMPLETED MAIN BOARD of the Picture Phone plugs into 36/72-pin edge connector mounted at front 
of enclosure. 

lines are connected to the appropriate 
counter by an address multiplexer made 
up of IC5, IC21 and IC37-4PDT switch­
es, each of which switches four address 
lines . Resistors on the leads to the mem­
ory IC's damp reflections so that the ad­
dress voltages will not ring. 

The address lines are in the "slow 
scan'' mode during time ''Z, ' ' which 
takes place for 16 dots following the 
right-hand edge of the fast-scan picture. 
In other words, slow-scan memory access 
takes place just after fast -scan access for 
the current line is completed. When " Z" 
becomes active, the address multiplexer 
switches to slow scan, and the slow-scan 
counter is inhibited from changing state. 
The "Z" signal is generated by IC25-b. 

Fast-scan memory multiplex 
To obtain the speed required for fast­

scan operation, memory operation is mul­
tiplexed. The multiplexing is done with 
the memory CE (Chip Enable) pulse. Fig­
ure 7 shows the CE pattern . Note that 
successive memory columns are over­
lapped by 50%. 

The CE signal is formed by a delay 
flip-flop, IC65 , that uses "8" as data and 
"A" (delayed) as a clock signal. Signal 
"A" is delayed by an RC circuit that 
feeds Schmitt trigger IC60. The delay is 
provided to insure that memory address­
lines are stable before cE goes high. 

The CE signal is a zero-to-+ 12-volt 
pulse translated from 5-volts by IC66. 

Slow-scan memory multiplex 
Memory multiplexing is performed by 

the two lowest-order bits on the memory 
address-lines . In other words, each bit of 

(DELAYE~)~ 

B~ 

CDLUMN3~~ 

CDLUMN1~ 

COLUMN1~ 

FIG. 7-EACH COLUMN of memory overlaps the 
next by 50%. See text for details. 

the 4-bit pixel nybble requires four mem­
ory IC's, arranged in four columns. The 
two lowest-order address bits determine 
which column is to be addressed. Mem­
ory-speed increase is achieved by over­
lapping the column-select address. 

Slow-scan memory addressing must 
also be able to select the desired memory 
column as part of the complete address. 
The two lowest-order bits from the slow­
scan counter, "a" and "b," are com­
bined into column-select pulses by IC69. 

Each of the 16 memory IC's has a cs 
(Chip Select) pin that is used for slow­
scan memory column selections. The cs 

REAR PANEL of Picture Phone. Circuit-breaker 
reset is located above line cord at left. 

pulses come from IC69 and are passed on 
by IC70 during the slow-scan access 
time. That IC holds all IC's selected at all 
other times. 

In addition to addressing the memory 
fot slow scan, it is necessary to time the 
storage of the incoming slow-scan in­
formation. The required timing signal is 
generated by IC71, a DP4T switch of 
which only one pole is used. The inputs of 
IC71 consist of the slow-scan cs pulses 
generated by IC69. 

The signals used to control IC71 are 
"X" and "Y," the fast -scan cs pulses . 
Therefore, when the slow- and fast-scan 
cs pulses coincide, a "read store" pulse 
will be generated. In other words, when 
IC69 has selected column one, and "X" 
and "Y" have also selected column one, 
then- and only then-will a "read 
store" pulse be generated. 

Multiplexer IC71 is enabled by a con­
trol signal called SSME (Slow-Scan 
Memeory Enable), which is active for 
exactly four consecutive fast-scan ad­
dresses . That means that SSME is active 
just long enough to sample each memory 
column once. The SSME signal is gener­
ated by IC27-b. It is a small portion of 
"Z," which is the time for slow-scan 
address to be applied to the memory. 
Since SSME takes place later than ''Z,'' 
any transients created by the address 
switchoverfrom fast- to slow-scan die out 
before a read sample is taken. 

Write control 
The WE (Write Enable) signal to the 

memory IC's must also be multiplexed so 
that the write and cE inputs to an IC will 
coincide. 

Write-control signals are formed by 
IC67 and IC68-b. Those signals are active 
one column at a time in response to the 
values of "A" and "8," the lowest­
order bits of the fast -scan counter. 

A common control-line to the wE en­
coder determines when writing is to take 
place. That control line has two sourses, 
one for fast scan and one for slow scan. 

The control signals, generated by 
IC28, are combined by IC44-b. 

Snatch control 
When the SNATCH button is pressed, a 

one-shot puts out a pulse that lasts for 
several fast-scan fields. The pulse is re­
timed by a section of delay flip-flop IC29 
so that the useful SNATCH command starts 
and ends at the bottom of a TV picture. 
That prevents any errors that might result 
from the SNATCH pulse ending in the mid­
dle of a picture. Another section of IC29 
retimes display selection so that the 
changeover between display memory and 
the camera takes place when the picture is 
blanked. 

In the next part of this article we' II 
discuss the telephone interface and pow­
er-supply circuits . We will also begin to 
look at the construction and alignment of 
the device. R-E 
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Front-panel con trols
The functio ns of some of the fron t-panel
con trols have already been explained; this
is what the others do:

Snatch button (unlabelled), S4 , is used
when you wish to "grab" a frame of
video to be transmitted . It is act ive only
whe n S5, the M A N U AL/ A UTOM ATIC

switch is in the M A NUAL position . When
S5 is in the A UT O MAT IC position . a new
frame will be snatched automa tica lly ev­
ery eight seconds.

The BR IG HTN ESS and CON T RAST con­
trols . R307 and R305, contro l the qua lity
of the image that you are transmitting.
(There will be more about them in the
section on using the Picture Phone .) It is
assumed that the party with whom you are
exchangi ng video is sendi ng a good quali­
ty picture, so no external contro ls are

Power supply
The Picture Phone requires five working
voltages : plus-and-minus five volts DC .
plus-and-minus 12 volts DC, and - 20
volts DC, The power-supp ly schematic is
show n in Fig. 9 . While a sing le transfor­
mer with two secondaries can be used to
obtain all those voltages, it may be di­
fficult to locate; such a transformer is
available from the supp lier indicated in

the Parts List (see last
month ' s issue). .

You may. howev­
er. choose to use two
tran sformers . Bo th
sho u ld be ce n te r -
t a p p e d . T he fi rs t
should be capable of
supply ing about 12. 6
volts on each side of
the center tap, for a
total of about 25 volts
a t o ne amp . Th e
seco nd tran sformer
should be capable of
supplyi ng abo ut 6 .3
volts on either side of
the center tap ; for a
total of 12.6 volts at
1.5 amps.

S ta ndard bri dge­
rectifier/capacitor cir­
cuits are used , along
with tab-type regula­
tors to obtain the final
wo rking vo l ta ges .
The -20 volts is taken
from the input to the
-1 2-volt regulator. A
0 .6-amp circuit break­
er , CB I, is used for
protection.

The output of the
+ 5-vo lt supp ly is
used to drive LED I ,
the POWER indicator

mounted on the front panel.

JOSEF BERNARD,
TECHNICAL EDITOR

connect you. The Picture Phone . howev­
er. throu gh relay R60 I . provides a' ' hold­
ing voltage" which . as far as the phone ­
company equipment is concerned. means
that the phone is still off the hook. and the
connection is maintained .

With the telephone out of the circuit.
audio is routed to and from the main board
of the Picture Phone in the form of a
slow -sc an video signal. composed of
tones ranging from 1500 Hz to 2300 Hz
(see Part I) . The mod e switch. S I. in the
ce nter of the front pane l determines
whether the slow-scan audio will be trans­
mitted or recei ved .

When the PICTU RE switch is pushed.
the relays latch. and the Picture Phone
remains in the PICTURE mode until the
VO ICE button is pushed . .

Associated with those two switches are
LED2 and LED3 . which indicate the cur ­
rent status of the device.

tons S2 and S3 on the front panel. When
turned on. the Picture Phone " come s up"
in the VO ICE mode and the telephone can
be used normally. When the PI CT U RE

swi tch is depressed . though . several
things happen .

First , the telephone is disconnected
from the line . Usuall y. that would cause
the phone company ' s equipment to
" think" that you had hung up . and dis-

The telephone adaptor board, the power supply, and con­
struction of the device are the topics covered in this month's
look at the Picture Phone.

Telephone adaptor board
The t e l e p h o n e

adaptor board. show n
in Fig . 8, serve s two
purposes: it serves as
an interface between
the main board and the
tel ep ho ne line , and
also allows the user to
switch between VO ICE

and PICTUR E modes.
Transformer T60 I

provides impedance
matching between the
main board and the
telephone line ' s 600 ­
ohm requirements. It
also provides electric­
al iso la tion between
the phone line and the
Picture Phone . The
transformer contains a
grounded electrostatic
shield (indicated by
the dashed line) to re ­
duce hum. Additional
p rotec tion t o th e
phone line is provided
by a static-discharge
device. DT I.

It must be noted
that, while those pre­
cautions should pro­
vide sufficient pro-
tection to satisfy
your telephone com-
pany's requirements for connecting
non-company equipment to its lines,
the Picture Phone must be used with a
coupling device approved by the phone
company.

The Picture Phone is connected to the
phone line by a standard four-cond uctcr
phone cable terminated in a modu lar
phone plug . A modular jack on the rear of
the Picture Phone cabinet accepts the plug
from an ordinary telephone . The tele­
phone can be used normally when the
Picture Phone is off or when it is in the
VO IC E mode . Conn ections between the
modular jack and the adaptor board are
made throu gh an 8-terminal barrier strip ,
TB60 1.

The second function of the telephone
adaptor board is to pro vide switching be­
tween VOICE and PI CT URE mode s. Two
relays. RY601 and RY602 provide that
function. They are con trolled by pushbut-

Part 3 T ilE FI.RST T W O PA RT S

of thi s a rt ic le dI S ­

cussed the theory of operation of the main
board of the Picture Phone . We 'll now
describe the teleph one adaptor board and
power supply . We'll also begin to look at
the construc tion of the device. As always,
it will be helpful to have the previous
parts of this articl e as we proceed.
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Construction
Construction of the Picture Phone can

be divided into two parts - the three
boards (main, phone adaptor , and power
supply)- and chassis wiring . It' s prob­
ably best to complete the first two boards
first , and then combine the power-supply
board and chassis wiring.

Because of the large size and complex­
ity of the double-sided mai n board
(almost 10 X 12 inches) it is impractical
to reproduce foil patterns for it here with
clarity. If you want to try to make your
own board (it's available from the sup­
plier indicated in the Parts List), full­
sized printed (not film) positives can be
obtained by sending $1.5D-along with a
note indicating that you want the foil pat­
terns for the board and the address to
which they are to be sent- to: Picture
Phon e , Radio-Electronics, 200 Park
Avenue South . New York , NY 10003 .

The parts-placeme nt diagram for the
main board is shown in Fig . 10; refer also
to Fig. II . Assembly of the board is
straightforward, and should present little
difficulty as long as you proceed with
care. Don't rush the job, for that is sure to

want to be able to look at a received image
while discussing it in the VO ICE mode .

Finally, the function of the RECEIVE

position should be obvi ous-it loads
video into the Picture Phone 's memory
for display on your monitor.

There is one connector on the rear of
the cabinet that should be explained. That
is a 25-pin DB25-S socket of the type
used on computer equipment. It can be
used for the connection of remote switch­
es for SNATCH , VOICE/PICTU RE, etc.

RY602

RY601

019 R314
lN4007 .33n. 2W

T1 R315
3 - 5V

POWER (SEETEXT) .33n .2W

020 C310 +
l N4007 9200/

.,..
15V

36
021 R316lN4007

220n .

022 1/2W

lN4007 35 +5V

117{
VAC 023 R317

.,..
lN4007 .33n.2W, 17 - 12V

R318
.33n.2W

.,..
024 C312

lN4007 5800/
+ C311

.,..
25V + 450125V

025
lN4007

026
lN4007 15 +12V

.,..

FIG. 9-POWER SUPPLY pro vid es ± 12 volts, ± 5 volts, and - 20 vo lts. See text and Parts List (in last
month 's issu e) for T1 information.

OT601

14

14

4

5

12
13

9
10

1~

.,.. 8

- 20V

0601
1N4007 2

TB601

~---..--+----l ~ } +~LEPH ON E
Al LINE

~ } +~LE PH O N E...--------------1 R SET
~------- _I T

R602
130n.2W r - - .,

3 I :~ _
'-I--t--'14~~ I~)

~-+-+--<>::--' I ~
12 I
13 I

R601
130n .2W

)--4..-- - -+---<p-o - 20V

C601

'= 1 500/25V
TOCENTERTAP
OF20V WINDING
ON T1

S3
..J:.. PICTURE

0- 7

TO - 20V
SOU RCE

provided for R EC EIV E adjustments.
The final control that needs explaining

is the five-position mode switch. S I. In
it s fully -counterc lockwi se posit ion .
GRAY SCALE . it loads a four-level gray
scale into memory for calibration pur­
poses. The next position. CAMERA . al­
lows you to view a real-time digitzied
image from your camera on your monitor.
That permits both focusing and composi­
tion. as well as allowing you to set the
BR IGHTNES S and CONT RAS T controls for
best results.

The T RANSMIT position is used when
you are in the PICT URE mode to transmit
the video stored in the Picture Phone' s
memory. The next position. HO LD freezes
a frame of received or transmitted video
in memory and displays it indefinitely.
regardless of whether new video is avail­
able or not. It is particularly useful if you

FIG. 8-TELEPHONE ADAPTOR BOARD pro­
vides swi tching and impedance-matching fun c­
tions, and also controls status indicators.
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FIG.1O-ALL IC's face in the same direction. Note that resistors and diodes are mounted vertlcallyto
conserve board space .

lead to problems, and it will be a long
time before you solve them and have your
Picture Phone operat ing .

It' s best to insert ail the IC sockets first
(note that they all face in the same direc­
tion) and make sure that you don't insert
l4-pin socke ts where there should be 16­
pin ones. Be sure that all the pins are
soldered-with that many connections,
it' s easy to miss one, and you' ll spend
hours or days before you discover that one
unsoldered socket-pin is the reason that
the equipment isn' t functioning . .

Next install the res istors and diodes.
Note that they are all mounted vertically
(standing on end) . Be extremely careful
about the polari ty ofthe diodes, and don' t
forget the two short jumpers. Finally, in­
stall the capacitors, aga in being careful to
observe the polarities of the tant alum
types. Do not insert any IC's into their
sockets yet . When you 're finished with
the main board , set it aside temporarily
and go on to the phone adaptor board .

That double-sided board . whose foil
patterns are shown in Figs . 12 and 13. and
parts-placement diagram in Fig . 14. is
easy compared to the main board . The
parts should slip rig ht into the holes-just
make sure that the electrolytic capacitor.

FIG. 11-THIS PHOTO shows how the main board should look when it is correctly assembled. It is
shown here mounted in the enclosure.
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T8601

•

T601

•

FIG. 12-FOIL PATTERN for top of telephone
adaptor board.

FIG. 14-USE SMALL PC-BOARD pin connectors at positions 1-15 to make it easier to connect wires to
telephone adaptor board .

FIG. 13-FOIL PATTERN for bottom of tele­
phone adaptor board .

case first, using standoffs. and connect it
to the two large capaci tors and to the
regulators . Use " spaghetti" on the leads
of the regulators. as shown in Fig 15. for
safety.

When we continue our look at the Pic­
ture Phone, we will finish up the con­
struction of the device. We' ll also look at
how it is aligned as well as how it is used .
Also covered will be how to connect it to
the phone lines. R-E

ponents, such as the power transformer ,
switches, jacks. LED ' s, the two large
capacitors, etc . It will probably be easier
not to mount the 36172-pin edge con­
nector for the main board at this point .
because doing so will make it awkward to
make connections to it. You 'll find that
the liberal use of terminal strips will make
routing of supply and control voltages
more convenient.

Mount the power-supply board in the

FIG. 15-POWER SUPPLY and assoc iated compo nents. Bottom of enclosure is used 'as heat sink for
regulators.

· ~·ll• •

C601 , is oriented properl y. and that the
8-terminal barrier strip is inserted so that
the phone wires can be connected from
the outside of the board . Using small PC­
board pin-connectors at positions 1-15
will make it easierto make connections to
the board later.

Most of the power supply, shown in
Fig. 15, can be constructed on a piece of
perforated construction board: the two
large capacitors, C310 and C3 12, and the
four regulators will be chassis-mount ed
and wired to the board. Be sure to allow
for the many ground connections that will
have to be made from that board .

The two off-board capacitors should be
bracket-mounted to the chassis as shown
in Fig. 15, and the regulators secured to
the top side of the bottom of the case. Be
sure that the tabs of the positi ve regu lators
make good electrical contact with the
case, and be sure that the negative regula­
tors are insulated from the case (use nylon
hardware , mica insulators, and silicone
grease) .

When the three boards are complet e .
you can install the chassis-mounted com-
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Your Picture Phone should now be nearly complete. 
Here's how to finish it, calibrate it, set it up, and. use it. 

JOSEF BERNARD 
TECHNICAL EDITOR 

Part 4 BEFORE YOU <:A.N PUT 
your Picture Phone in­

to service, you'll need to buy and install a 
telephone coupler. This month we 'lllook 
at those, and show you how to align and 
use your Picture Phone. But first, let's 
finish up the construction. 

When running lines for the AC vol­
tages, twist wires carrying similar vol­
tages together; that will help reduce 60-
Hz hum in the system. Also try to keep the 
wires as dose to the chassis as possible, 
again to reduce hum. 

Next, install the telephone adaptor 
board, again using standoffs. You can 
now proceed with the chassis wiring, 
shown in Fig. 16. It's a good idea to 
color-code your wires-red for + 5 volts, 
blue for + 12 volts, orange for control 
signals, etc. That will make wire-routing 
easier and also help you in troubleshoot­
ing, should that be required. 

Aside from keeping things neat, per­
haps the most difficult part of the chassis 
wiring is the MODB switch, S I. Make sure 
that all the diodes on the switch are 
oriented correctly, and be liberal with the 
"spaghetti" to prevent shorts. Thinning 
the braid of the shielde<L cables before 

twisting and tinning it may make it easier 
for it to fit through the switch lugs. 

Note that the use of the DB25-S con­
nector (see Fig. 17) is optional, but it's a 
good idea to install it in case you decide to 
use it later. Also, R7IO (I OK) is intended 
for use with tape recorders having a UNE 
or AUX input. If your recorder has only a 
MIG. input, use a much higher value-at 
least several hundred kilohms. 

Your last step should be to mount the 
edge connector for the PC board, again 
using standoffs. It should be at a level 
where the board can plug into it without 
touching the components below it. You 
will also have to provide a frame and 
bracket to support the sides and rear of the 
board. Figure 15 (see last month's issue) 
shows you how that can be done (note the 
nylon standoffs into which the board 
snaps). 

Before plugging the PC board into the 
edge connector, turn the unit on and 
check to make sure that the right voltages 
appear .at the right pins. If everything 
checks out, tum the power off, allow a 
couple of seconds for the capacitors to 
discharge (you can tell by watching the 
front-panel LED's). and then carefully 

insert the board into its connector. 
Again, tum the power on and, this 

time, check for the proper voltages at the 
IC-sockets. An ordinary straight pin 
makes an ideal probe for the purpose-it 
will slip right into the socket hole you're 
checking. If everything looks OK, tum 
the power off and insert the IC' s into their 
sockets. 

Certain pins on IC23, IC31, and IC47 
have to be disabled for timing purposes. 
That is done as shown in Fig. 18, by 
bending the unused pins up until they 
stick out at right angles to the others and 
cannot fit into the sockets. 

An Inexpensive coupler 
Telephone couplers, sometimes 

known as wiring protectors, are required 
to prevent the possibility of damage to 
telephone-company equipment by de­
vices (such as the Picture Phone you built) 
that have not been approved by, and reg­
istered with, the FCC. Unfortunately, 
homebrew equipment-even if built from 
a kit-cannot, at least, not easily.----obtain 
FCC approval, and an approved coupler 
must be used. 

There are a number of couplers that 
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PHONE ADAPTOR 
BOARD 

FIG. 1 &-WIRING DIAGRAM for chassis-mounted components and for connections to edge con­
nector. Be especially careful in wiring diodes to S1-d. 

FIG. 17- REAR PANEL of Picture Phone. 
Circuit-breaker reset is located above line cord 
at left. 

will do the job for us available from var­
ious manufacturers; the one we' ll use as 
an example is the Elgin Electronics model 
EWP 130A Voice Coupler, which costs 
about $85 (see the Parts List for ordering 
information). 

and the telephone company's modular 
te lephone jack . Note that only the tip 
(green) and ring (red) leads are used . 

The coupler is designed to pass audio 

signals and to translate the ring signal and 
on-hook/off-hook voltages into relay clo­
sures that will supply the appropriate vol­
tages to the telephone equipment on your 
side of it. (You can do almost anything on 
your side of the coupler; that's why it's 
used- to protect the equipment on the 
telephone-company side from damage.) 

The coupler requires twv oper<>ting 
voltages and, if the telephone is going tu 
be permanently connected to the Picture 
Phone, those voltages must always be 
available . Only a few hundred milliamps 
are required , and a suitable supply is 
shown in Fig . 20. It provides - 24-volts 
DC to operate the coupler's relays, and 
117-volts AC at 30Hz (derived by plac­
ing diode 0801 in the AC line) to ring the 
telephone's bell . 

The coupler comes with a cord and 
modular plug , which is inserted in the 
wall jack that your phone would normally 
connect to (refer back to Fig. 19.) The 
telephone itself is connected to the mod­
ular jack on the rear of the Picture Phone 
and the user-side (your side) of the cou­
pler to the " T" and "R" outputtermina!s 
on the Picture Phone's telephone adapter 
board . 

While the power supply for the coupler 
can be mounted inside the Picture Phone 
(and the 11 7-volts AC taken from its line 
cord bef ore the power switch) , the cou­
pler should be mounted as close as possi­
ble to the wall jack it will be plugged into. 

Be sure to notify your telephone com­
pany of the following: 

1. The particular line to which you will 
be making your connection. 

2. The type of jack used (type RJ11 W 
in the case of modular wall jacks). 

3. The FCC registration number of the 
coupler. 

4. The ringer-equivalence number of 
the coupler. 

Checkout and adjustment 
Now that you know how to connect the 

Picture Phone to the phone line in a per­
fectly legal fashion, it 's time to make sure 
that it works properly and to calibrate it. 
(If you run into problems, skip to the 
section on troubleshooting .) Perform the 

Figure 19 shows the terminals on the 
EWP 1 30A board , and the connections 
that have to be made to the Picture Phone 

FIG. 18-SECTIONS OF IC23, IC31 , and IC47 are disabled by bending IC pins up (b). Pins to be bent are 
indicated by asterisks in c. 
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fully clockwise (Fig. 21 shows the front­
panel controls). With the. FRAME GRAB 

switch in the MANUAL position push the 
FRAME GRAB button to load a frame of 
white into· memory. Adjust the WHITE 

trimmer potentiometer, Rl04, until you 
get a reading of 2300Hz on your counter. 

Finally, with TP2 still grounded, tum 
the coNTRAST control fully clockwise, 
and the BRIGHTNESS control fully coun­
terclockwise. Adjust the BLACK trimmer, 
Rl06, until your counter reads 1500Hz, 
the frequency used in slow scan to 
represent black. That completes the fre­
quency adjustments for slow-scan output 
and you can remove the lead from TP2. 

The next step is to adjust the brightness 
and contrast levels for slow-scan recep­
tion . That will be done by referring to the 
four-level (black, two shades of gray, and 
white) gray scale generated by the Picture 
Phone. 

FIG. 19--CONNECTIONS TO AND FROM THE EWP130A coupler. Details of the power supply will be 
found in Fig. 21 . 

First, set the MODE switch to the GRAY 

SCALE position and snatch a gray scale 
using the FRAME GRAB button. Do not be 

ORDERING INFORMATION 

The following are available from Robot 
Research Inc., 7591 Convoy Court, San 
Diego, CA 92111, (714) 279-9430: Assem­
bled & tested Model 535 Picture Phone, 
FCC registered for direct connection to 
telephone line (KIT-1) (14 lbs.), $1195.00; 
assembled and tested No. 400929C main 
PC board (KIT-2) (41bs.), $495.00; assem­
bled and tested Picture Phone chassis, 
including telephone adaptor board, but 
less main board, (KIT-3) (121bs.), $695.00; 
kit of No. 400929C main PC board with all 
main-board parts (KIT-4) (5 lbs.), $295.00; 
kit including chassis and chassis parts, 
and telephone adaptor board and parts, 
but less main board, (KIT-5) (12 lbs.), 
$445.00; telephone adaptor board kit in­
cluding board and parts (KIT-6) (3 lbs.), 
$79.50; etched, drilled, and plated­
through main board (KIT-7) (3 lbs.), 
$59.00; etched, drilled, and plated­
through telephone adaptor board (KIT-8) 
(2 lbs.), $19.95; T1 (KIT-9) (4 lbs.), $29.50; 
T601 (KIT-10)(21bs.), $24.50; DT1 (KIT-11) 
(1 lb.), $8.50; kit of 32 1% resistors for 
main board (KIT-12) (1 lb.), $12.00; in­
dividual1% resistor (KIT-13) (11b.), $0.35; 
Model 535 Picture Phone enclosure kit 
with mounting rails for main board and 
back plate for controls (KIT-14) (6 lbs.), 
$99.50; kit of front panel parts only, (KIT-
15) (21bs.), $59.50; assembled & tested RF 
modulator, less power supply and enclo­
sure (KIT-16) (1 lb.), $29.00; RF-modulator 
kit, less power supply and enclosure (KIT-
17)(11b.), $19.50. For information on other 
parts; write to Robot Research. 

CA residents please add 6% sales tax. 
All prices F.O.B. San Diego-check with 
UPS for shipping charges; please add 
$0.50 per $100.00 of value above first 
$100.00 for insurance. MC and Visa 
accepted. 

For information on where to obtain the 
coupler described in the text write to: 
Elgin Electronics, 802 Walnut Street, 
Waterford, PA 16441. The price of the 
EWP130A coupler is $87.00, ppd. 
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FIG. 20-POWER SUPPLY for use with the EWP130A telephone coupler. It can easily be built on 
per1orated construction board and mounted inside the Picture Phone enclosure. 

calibration without connecting the device 
to the phone line-if you leave it con­
nected while you are working on it, any­
one who tries to call you will get a busy 
signal. Instead, temporarily use a small 
piece of wire to jumper the contacts on the 
PICTURE switch so you are constantly in 
the VIDEO mode. 

To perform the alignment you'll need a 
frequency counter, cassette recorder, and 
a video monitor or a TV set with an RF 
modulator (which you're going to need 
anyway when you put the Picture Phone 
to use). A TV camera, which, of course, 
you'll eventually require, is not needed 
for most of the alignment procedure. 

The first step is to set the proper 
frequencies for slow-scan sync, white 
level , and black level. Connect a frequen­
cy counter to the TO TAPE jack and then 
temporarily connect TP2 (see Fig. 2 in the 
August issue) to + 5 volts. Adjust the 
SYNC trimmer, Rl07 until you get a read­
ing of 1200 Hz, the slow-scan sync fre­
quency. 

Next, ground TP2 and tum the front­
panel cONTRAST control fully counter­
clockwise and the BRIGHTNESS control 

alarmed if, with no TV camera con­
nected, you see a crazy jumble of lines 
on the screen in the GRAY SCALE or 
CAMERA mode. That is normal, and is 
due to the fact that the Picture Phone is 
receiving no fast-scan sync signal. The 
gray scale can be viewed by putting the 
MODE switch into the TRANSMIT Or 
HOLD position. You may notice some 
slight glitches where one gray shade 
meets the next. That, too, is normal , and 
will not be obvious when you are viewing 
slow-scan pictures. 

With a gray scale being displayed from 
memory (MODE switch in the HOLD posi­
tion) adjust the CONTRAST control of the 
monitor or receiver until the white bar at 
the right just begins to "bloom" -blend 
with the next shade of gray. Then adjust 
the monitor or TV set's BRIGHTNESS con­
trol until the black bar on the left matches 
the blanked area of the screen . Do not 
reduce the brightness below the poin,t 
where the raster lines just disappear from 
the screen. Your display device should 
now be correctly adjusted for slow-scan 
viewing. 

Now you can adjust the Picture Phone 
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FIG. 21-PICTURE PHONE'S front-panel controls. The FRAME GRAB button is below and to the left of the 
five-position MODE switch. 

PICTURE PHONE DIRECTORY 

Should you build-or purchase-your 
own Picture Phone, Radio-Electronics 
would like to know about it. We hope to 
publish a directory of Picture Phone users 
so, if you're interested in talking to (and 
seeing) others, be sure to include your 
telephone number. 

TELEPHONE 

POWER 
SUPPlY 

First, check for all the things you 
would normally look for if something you 
built didn 't work. Check your solder 
joints-both on the PC boards and the 
chassis wiring- and make sure that all 
the wires run to and from the points 
they 're supposed to. Also make sure that 
all the IC's and other polarized com­
ponents are installed properly and that all 
the IC's are in the sockets they're sup­
posed to be in. Don ' t forget to check for 
IC pins that may have gotten bent under 
when you were inserting them into their 
sockets. 

You can tell whether your unit is out­
putting slow scan by grabbing a frame, 
Setting the MODE switch tO TRANSMIT, and 
connecting an earphone to the TO TAPE 

TO 
MONITOR 

CASSETIE 
RECORDER 

TV 
CAMERA 

for slow-scan reception . Connect a 
shielded audio cable from the TO TAPE 
jack of the Picture Phone to the line or 
mike input of the cassette recorder and, 
with a gray scale being displayed in the 
TRANSMIT mode, record about five­
minutes worth. You may have to adjust 
the SINE trimmer, R204, to get an accept­
able recording level. 

Connect a second shielded cable be­
tween the output or earphone jack of the 
recorder and the FROM TAPE jack on the 
Picture Phone. Rewind the tape you just 
'made and set the Picture Phone's MODE 
SWITCH TO THE RECEIVE position. Play 
back the gray-scale tape and adjust 
trimme rs R138 (BLACK) and R141 
(wHITE) until the recorded gray scale 
matches a frame-grabbed one (viewed in 
the TRANSMIT position). 

FIG. 22-CONNECTIONS TO AND FROM the Picture Phone. Be sure to use shielded cable to keep 
signals clean. 

If you are not able to make the recorded 
center two gray shades match the ones 
viewed directly from the Picture Phone, 
Rl38 is probably not set correctly . 
Change its setting slightly, and then try to 
match the two gray scales using R 141. In 
the end, you should be able to make four 
distinctly different brightness levels. 

The last two adjustments require a TV 
camera. A digitized, real-time image can 
be viewed with the MODE control in the 
CAM ERA position. Focus on a round 
object- a dinner plate or fisbee, 
perhaps- and grab a frame of it. Use the 
SNATCH WIDTH trimmer, R56, to adjust 
the width of the picture stored in memory 
(viewed in the TRANSMIT or HOLD posi­
tion of the MODE switch) until it is the 
same as that of the one obtained directly 
from the camera. 

Final! y, record several minutes worth 

OOOOOOPS 
In the schematic of the main board of the 

Picture Phone (Fig. 2, August 1982), capaci­
tor C208 appeared twice. The C208 with a 
value of .001 f.l.F (near R139) should be om­
itted, as should its ground. In the Parts List 
(page 50, September 1982), resistor R81 is 
used-its value is 1 000 ohms. Resistors 
R82-R84 are not used. 

of your test picture and then play it back 
with the MODE COntrol in the RECEIVE 
position. Adjust the WIDTH trimmer, 
R 143, until the picture just fills the square 
display area. It should have the same 
height and width as the picture viewed in 
the CAMERA mode. 

Remove the jumper from the PICTURE 
switch and you've completed the Picture 
Phone calibration , and are ready to put 
your unit to use . 

Troubleshooting 
The preceding assumed that your Pic­

ture Phone operated properly the first 
time you turned it on. It is quite 
possible-due to the complexity of the 
device- that it did not and the following 
may help you to set things right. 

jack. You should hear a sort of burbling 
sound that's very difficult to describe in 
writing but which you ' II soon become 
familiar with. If you hear a steady tone , 
something's wrong; start checking back 
from the slow-scan audio-output stage. 

If everything you' ve built looks all 
right, but you're still not getting results , 
it's time to get an oscilloscope and start 
signal tracing . It's not enough to verify 
that all the clocking and control signals 
are present- they must also be at the 
proper logic-levels. In the unit I built, I 
found that an off-value resistor had 
caused the biasing of one of the 1458 
op-amps to be off, and the logic-level 
signals it was passing were shifted to the 
extent that the following TTL IC' s could 
not recognize them. Use a logic probe, if 
necessary, to verify that you are getting 
true logic-highs and logic-lows. 

While lC's are normally the last things 
you should blame for your problems , 
brand-new ones do tend to have an " in­
fant mortality" rate of about one percent 
and, in a device with as many IC's as the 
Picture Phone has, there is a chance that 
one of them is bad. So, if a signal goes 
into an IC but doesn't come out, try 

continued on page 112 



Get Serious About 

p;.:•=•l 
- Computing 

PROFESSIONAL KEYBOARD. Makes your ZX81 easier to 
use. Enter programs quickly and error-free. Plugs straight in­
to your ZX81 without any soldering. Has 47 keys and a full 
space bar. $85.00 
32K RAM. Expand the memory capacity of your ZX81 with 
this direct-plug-in module. Fully compatible with Sinclair's 
16K RAM (to give your ZX81 system a fuii48K). $99.95 
64K RAM. Expand your ZX81 memory capacity to its max­
imum. Plugs in directly to your ZX81. $149.95 

Software on Cassette 
MULTIFILE PLUS. GAMES 

Data storage system for 16K to 
64K systems. Flexible, user­
defined setup. Includes pro­
gram tape, detailed instruction 
manual, 3 data tapes, storage 
case. $34.95 

MAZOGS 
A maze-adventure 

INVADERS 
10 levels of play 

STAR TREK 
Zap the Klingons 

DICTATOR 

$9.95 

$9.951 

$9.95 

Political adventure $14.95 

CONSTELLATION PROGRAMMERS' AIDS 
Turn your ZX81 into a telescope ZXAS Machine Code Assembler 
with this amazing simulation of ZXDB Dissassembler/Debugger 
the night sky. Instructive $9.95 each 
booklet included $14.95 

Call (716) 874-5510 for Visa, MC Orders. 

Send, ______________ _ 
AmL enclosed ____________ _ 
'Name 
Address ------:=---------::------
City State Zip ___ _ 

Mail to Gladstone Electronics, 
1585 Kenmore Ave., Buffalo N.Y. 14217 

ChPcks or money orders. No COOs. Add shipping. 

CIRCLE 59 ON FREE INFORMATION CARD 

Usefulness- Measure capacitors 10pF 
- 5001-'F~ leakage 1 nA or .005 C.V., 
whichever is greater. Accuracy- To 2% 
depending on range. Dependability­
Ruggedized construction; 1 yr. warranty. 
Versatility- In circuit measurement of 

(f) capacitance and leakage. Output signal 
0 proportionate to measurement Portabil-z ity- 350 Hr. Battery Life. 
~ 'To 25,0001-'F with external voltmeter 

t) Send check, address (NO P.O. BOX) plus $3.50 
w Handling. CT res. add 7Vz% tax. 

u:j Phone orders: (203) 423-7940 

0 
0 
<( 
a: 

ANDERS PRECISION INSTRUMENT CO., INC. 
4 Bndge St Plaza, P 0 Box 75 W1111mant•c, CT 06226 
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COMMUNICATIONS CORNER 
continued from page 100 

identification, time and date. Another 
key then transmits the calls and a personal 
identification from a preloaded buffer. A 
third key sends the message I composed 
on the screen-with all the errors cor­
rected electronically (I can also transmit 
in real time, errors and all), and a fourth 
one sends the ending transmission, ter­
minating with the usual NNNN. 

If I want to dress up the basic com­
munications system, an external file can 
be called up from a disk or tape for 
transmission. I can preload up to three 
programmed messages, initiate a local 
WRU (Who Are You) at the touch of a 
single key, single-key control a CQ string 
and._. well, just about any of the drudgery 
can be eliminated by the computer. Es­
sentially, the computer takes care of a lot 
of what we used to do when we had to 
prepare messages on punched tape, only 
now we don't have all of those little 
specks of yellow paper from the punch 
holes all over the floor. 

My only complaint with computerized 
RTTY is that the software seems to h~J,ve 
some sort of automatic slow transmission 
when the buffer is almost empty. There's 
an explanation for it in the documentation 
but it doesn't quite mal<e sense to me. In 
any event, although it sometimes gets 
somewhat irritating to watch the letters 
crawl onto the screen, that's a relatively 
small price to pay for having the fun put 
back in RTTY _ R-E 

PICTURE PHONE 
continued from page 50 

replacing that IC. You may solve your 
problem as easily as that. 

If you find that you have vertical ·'bar­
ber pole" stripes breaking up the picture 
that is stored in memory, check I C66, the 
3245 memory driver; one of its sections 
may be bad. And, finally, if you find that 
a picture stored in memory starts to devel­
op "freckles"-dark or bright pixels 
appearing one by one until the overall 
quality of the picture starts to deteriorate, 
try substituting standard 74157's in place 
of the "LS" versions for IC's 5, 21, 37, 
and 53. 

That covers only a few of the many 
things that may keep your Picture Phone 
from working the first time yolY apply 
power. but. if you persevere, you'll lo­
cate the problem area(s) and wind up with 
a first-class device. 

Setup 
Figure 22 shows how the Picture Phone is 
to be connected to its associated equip­
ment. Remember that the video output of 
the unit is intended for use with a monitor; 

if you use a TV receiver you'll need an RF 
modulator-those are readily available 
from most computer stores, or by mail 
from a number of advertisers in Radio­
Electronics. 

The most imporant factor in transmitt­
ing a good picture is good lighting; avoid 
hot spots and deep shadows. Try not to 
use a very light or very dark 
background-such a background may 
confuse the TV camera's ALC (Automa­
tic Light Control). 

You can put the MODE switch in the 
CAMERA position to compose your pic­
ture. watching it on the monitor. The 
front panel BRIGHTNESS and CONTRAST 

controls will help give you the best­
balanced image. To see what you will be 
transmitting, grab a frame from the 
camera and switch to the TRANSMIT or 
HOLD mode (you can grab a frame while 
in TRANSMIT). 

Use 
To use the Picture Phone, first place the 
phone call as you normally would to the 
other party. The' Picture Phone can be on 
or off at this tirrie, although you'll prob­
ably want it on so you can set up your 
pictures while you're talking. The until 
will come up in the voiCE mode when you 
apply power. 

When you're ready to transmit slow­
scan, grab a frame and inform the party at 
the other end of the line that you're ready 
to send video. Then turn the MODE switch 
tO TRANSMIT and push the PICTURE but­
ton. That will disconnect the telephone 
handset from the line and connect in its 
place the output of the Picture Phone (you 
don't want your speech mixing with the 
slow-scan audio). 

Every eight seconds you'll see the pic­
ture on your video display blink. That 
indicates that a frame has been com­
pleted. If you're in the MANUAL mode, 
the same frame will be repeated; if you're 
in the AUTOMATIC mode a new frame will 
be grabbed. The best time to switch back 
to voiCE mode is immediately after the 
finish of a frame. It's good practice to 
send more than one frame of each picture. 
Two are good; three may be better under 
some conditions. 

When it's time for you to be on the 
receiving end, the other party will, of 
course, inform you that he or she is about 
to transmit video. Set the MODE switch to 
RECEIVE and preSS the PICTURE button. 
The slow-~can image will start forming 
from top to bottom, and will be complete 
in eight seconds. If you want to study a 
picture at leisure, use the HOLD position. 
If you do that, any further incoming video 
will be ignored, and you will be able to 
watch the same frame for as long as you 
like. 

It may take a little practice to get the 
hang of using the Picture Phone, but, 
once you do, your personal and business 
telephone conversations will become 
tremendously richer. R-E 




