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Author Feedback 

Readers who build my "Automatic 
Hold Device" (February 1989) using per- 
forated board should make sure to 
ground pins 8 and 9 of CD4001 ICl to as- 

sure stable operation of the project. 
These pins are not shown grounded in the 
schematic diagram. Readers who use the 
published etching- and -drilling guide to 
make a printed- circuit board or a board 
purchased from me need not be con- 
cerned about this because the trace to 
pins 8 and 9 of the IC goes to the ground 
trace in the pattern. 

Anthony J. Caristi 
Waldwick, NJ 

The SK3950 silicon -controlled rectifier 
specified for SCRI in my "Personal In- 

trusion Detector" (January 1989) is very 

sensitive. It requires 0.8 milliampere of 
current to turn on, which makes the de- 

vice sensitive to surge currents when 
power is switched on and may falsely 
trigger even when gate switch SI is open. 
Any reader who experiences this problem 
can can solve it by bridging the anode and 
cathode leads of the SCR with a 0.05 -mi- 
crofarad capacitor. The capacitor then 
absorbs the surge current. 

Charles Shoemaker, Ph.D. 

Setting the Record Straight 
After reading "Making Printed -Cir- 

cuit Boards the Old- Fashioned Way" 
(December 1988), I thought I would set 

the record straight by pointing out the 
advantages of using positive resist in 
place of negative resist. Making pc 
boards the way the author describes en- 

tails more work than is necessary. By us- 

ing positive resist, one can progress from 
positive artwork (which is what one gets 
with the usual tapes and patterns used for 
making master pc artwork -Ed.) directly 
to exposing the sensitized board without 
having to go through the intermediate 
step of reversing the artwork master to 
make an exposure mask. The master art- 
work itself is the exposure mask. The en- 

tire procedure for making pc boards this 
way was detailed in an article I authored 
that appeared in a 1976 issue of Popular 
Electronics. Also, anyone who does not 
wish to sensitize his own pc blanks can 

purchase presensitized blanks from a 
number of sources. 

Another benefit of the positive photo - 
resist route is that it entails use of less ex- 
pensive and non -volatile solvents, which 
is not the case with negative resists. 

Mr. Caristi's article states that ferric 
chloride is a much faster etchant than 
ammonium persulfate, which is a fallacy. 
In fact, ammonium persulfate is an ex- 
ceptionally fast etchant when properly 
prepared. This has been substantiated by 
R.H. Clark, an authority on pcb manu- 
facturing in his book Handbook of 

Printed Circuit Manufacturing (Van No- 
strand, 1985). 

William T. (Ted) Roubal, Ph.D. 
Seattle, WA 

I've discovered a small error on the pc- 

board wiring diagram for the "Low -Cost 
Function Generator" in the January 
1988 issue. The component designations 
associated with input pin 2 and output 
pin 1 of IC4 should be as follows: trans- 
pose R15 and R16; transpose J1 and R14. 

Mark E. McDowell 
Patrick AFB, FL 

HITACHI SCOPES AT DISCOUNT PRICES 
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DC to 40MHz 
Dual Channel 
CRT Readout 
Cursor Meas 
DC Offset 

-. DC to 100MHz 
a Dual Channel 

ï çl Delayed Sweep 
i CRT Readout 

Sweep Time 

List $560 
Save $161 

20MHz Dual Trace Oscilloscope 
All Hitachi scopes include probes, schematics 
aM 

Hitachi 
Hitachi's 3 year guaranty O. parts and 9 Y P 

labor. Many accessories available for all 
scopes. 

V -425 CompactlSize 

List $995 $835 
V -10 , l Trigger Lock 

List $1595 
$1 +285 2"u Sensitivity 

LIST PRICE SAVE 

V -223 20MHz OT., 1mV sans, Delayed Sweep, DC Offset. Ved Mode Trigger $770 $695 575 

V-422 40MHz D T.. in,V lens. DC Offset Vert M de Trigger, All Meg $875 $695 $180 

V -423 40MHz D T 155V sans. Delayed Sweep, DC Offset. Alt Mag $955 $795 $160 

V-660 60MHz D.T.. 2mV sans. Delayed Sweep. CPT Readout $1,195 $990 $205 

V.1065 100MHz D.T.. 2mV sons, Delayed Sweep. CRT Readout, Cursor Meas $1.895 $1,670 $225 
v- 1100A 100MHz 03 ImV sans. Delayed Sweep, CRT Readout, DVM, Counter 52295 $1,995 $300 

V -1150 150MHz O.T., 1mV sans Delayed Sweep, C rsor Meas. DVM, Counter $3,100 $2,565 $535 

ELENCO PRODUCTS AT DISCOUNT PRICES 
20MHz Dual Trace Oscilloscope 

$359 ...., 
MO -1251 

6° CRT l 
Built in 

° - component tester 
TV Sync 

FREE DMM 
with purchase of 

MO-1251/1252 Scope 

35MHz Dual Trace Good to 50MHz 

$495 
MO -1252 

High luminance 6" CRT 
1mV Sensitivity 
BKV Acceleration Voltage 
10ns Rise Time 
X -Y Operation Z Axis 
Delayed Triggering Sweep 

SCOPE PROBES 
P-1 65MHZ,1x,10x $/9.95 
P'2100MHZ,1x,10x $23.95 
Fits all scopes with 
8NC connector 

VI Operation 
Top quality scopes at a very reasonable price. Contains all desired features. Two 1x 10x probes, diagrams and menus Two year guarantee 

Autoranging DMM 
M -5000 

$45 
9 Functions 
Memory 

hold Data bale 
Vz% bask acc 

" - ' 3'h digit LCD 

lIIIII 
True RMS4ti 
Digit Multimeter 

M -7000° 
$135 

OS% DC Accuracy 
.1% Resistance 
with Freq. Counter 
and deluxe case 

- Multlmat.rwith 
ç Capacitance and 

wr Transistor Testy 

$55 CM -1500 

- Reads Volts, Ohms, 
, , -: Current, Capacitors, 

.,, '.d Transistors and 

Digital Capacitance Meter 

CM -1550 

$58.95 
9 Ranges 

1 pf.20,000ufd 
5% basic acct' 
Zero control 
with case 

Digital LCR Meter 

F,7,11 LC -1800 

$138 
Measures 
Dons tns 2O0H 
Caps 1p4200uf 
Res 01-20M 

n'si.'' Diodes with case 

AC Clamp -On 

Current Adapter 

ST -265 

$22 
0.1000A AC 
Works with 
most DMM 

Bench DMMS 

a 

50MHz Logic Probe 

-- LP -700 

s $23 

l` 

Logic Pulsar LP -600 523 

Solderless Breadboards 
emmweessm 

i,'1ó0pma$15 

2iió pins $25 

z.eso pins ß5 286 

Al, nave col' 

Low Cost Multimeter 

M -1600 

$25 

4 1% Sc Acct' 

., .. 

1%digit LCD 

t0A Scale 
. Auto zero 

;pOlanty 

M.3500 M -4500 
3, digit $125 am or + $175 
.1 % acre 05% ccy 9436 SHOWN 

coded p,,.' 

Wide Band Signa Generators 

se -9000 $129 
RF Freq 100K-450MHz 

"-- AM Modulation of 1KHz 
_. -..---.41 

' 
Variable RF output 

SG-0500 with Digital Display 
and 150MHz buailt -In Freq Ctr $249 

3t' Digit Probe Type DMM 

M -1900 
"N"' ^"-- $Qi 

Convenient one nand operation with batteries 
Measures OCV. ACV. Ohms and case 
Audible conttnuny check, Data hold 

Function Generator 
Bloc 

n9600 

_ - '. $28'95 

Provides a+ne.tu sou wave 
From 1FM to 1MHz 
AM or FM capability 

Decade Blox 

95'0 0 
, o ,- eezo 

x9620 Gapec.i0r 610. 
47p1 to IOMFD 

Digital Triple Power Supply XP -765 

$249 
i. ' ®4; 0- 20Vat1A 
i^_r« et' r -_ 0-20V at 1A 

SV at SA 
Foily Regulated. Short circuit Protected with 
2l'imit Cont., 3 Separate suntan's 

XP -660 with Analog Meters $175 

Quad Power Su ply XP -580 

$59.95 
i 

, 72V atalA 
Fll regulated and = 5V at 3A Fully y gu a -SV at SA 
short circuit protected 

XP -575 without meters $44.95 

10MHz XT 100% IBM" Compatible 

5 Year $595 
Warranty MODEL 

PC -1000 

150W Power supply 
5/10MHz Motherboard 256K RAM 
e Expansion Slots Eapandble to 640K 

Math Compressor Slots Monochr0m. Monitor 
360K Floppy Drive MOnogrephc video Cara 
.AT Style Keyboard Parallel Pinter Pori 

FREE spreadsheet and word processor 

3.3MS DOS and GW Basic add 875 

Four -Function Frequency Counters GF -8016 Function Generator 
with Freq. Counter 

$239 
ice, Square, Triangle 

Pulse, Ramp, .2 to 2M Hz 
Freq Counter .1 10MHz 

GF -8015 without Freq. Meter $179 

F -1000 1.2GH 

'' $259 
F -100 120M H 

' $179 Frequency, Period, Totalize, 
Self Check with High Stabilized Crystal Oven 
Oscillator, 8 digit LED display 

WE WILL NOT BE UNDERSOLD! 
UPS Shipping: US 5% ,,, ( ($10 Max) IL Res., 7% Tao -% 

5 Day Money Back Guarantee C & S SALES INC IN00 2 Year Warrant 
1245 Rosewood, Dgerfield, IL 60015 Warranty 

(800) 292 -7711 (312) 541 -0710 WRITE FOR FREE CATALOG 
CIRCLE 86 ON FREE INFORMATION CARD 
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