
Make Your Own Custom Plasma Displays! 
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Popul 
THE MAGAZINE FOR THE ELECTRONICS ACTIVIST! 

Vuild The Sonic Emulator 
Turn your car or living room into a concert 
hall, and pick any seat in the house! 
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Is Your Hobby Hazardous 
To Your Health? 
Does RF radiation from ham transmitters 
place their operators at risk? 

Violet -Ray Generators 
A look at one of yesteryear's most novel 
devices, and how you can use it today. 

Design Your Own 
Power -Supply Circuits 
Combine basic building blocks to make 
the perfect power -supply circuit 
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$2.50 u.s. 
3 NEW 

$2.95 CANADA FactCards 
IN THIS ISSUE 

COMBINED 
WITH 

E 
Audio Sweep/ 
Burst Generator 
Build this valuable 
addition to your workbench. 

Electronics 
Hobbyists In The 
Soviet, Union 
A rare look at a hobbyist's 
lite behind the Iron Curtain. 
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GERNSBACK 
T PUBLICATION 

Atari's Tiny Marvel 
PC- compatibility and small 
size are just part of the 
Portfolio story. 
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Di 1 1-800-344-4539 
CORPORA T /ON AK, Puerto Rico - 218.681.6674 FAX - 218- 681 -3380 TWX - 9103508982 DICI KEY CORP viir 

CIRCUITS SILICON TRANSISTORS PANASONIC' 
Miniature Aluminum 

6.3 /10,000 
63 /1 

SU SERIES DISC CAPACITORS 
INTEGRATED CIRCUITS INTEGRATED 

18 11471409 )2 49]9X05 63 415t 17 .SUB 26 7X5136 27 

PN4088 56 7X5431 27 7X5118 24 

P94889 )0 I 513 21 .5139 35 

704916 36 8X5115 15 195112 1/ 
804911 36 

EIec410N1ic 

P6í11 I 97 

X12 297 

Capacitors 
4129 120616 2.25 7407 MJ 71-26 2 

7400 TTL 
1415258/9 60 
7414270N 54 
]4151839 70 
Ì4l5290._ 60 
141829111 40 
141535214 117 
141536540 54 
74136549 .54 
111516)9 _SÁ 

7/1516800 0 
7414373M 66 

'11117i,'.- 
66 

IÄá 
BIL59M 181 
BIL596A4 189 
811697ÁX 189 
51159110 169 

74500 TTL 

800959 55 

0009úN_ 55 

U8N 55 00-6,A- 
112019N 398 

45191109 
45208CN 73 LM748CN 

45225CN 90 0X14569 
15201101 193 1014964 
451109 86 1041110011 

4528110x 87 111180111 

4519009 .113 1MI8130 
45410M .711 LM1S30M 
4)23000 _90 0X16109 

1123810 85 0.1111)1X- 
4]24út9 87 CMIB711 

LieMr L42899N 

1434 N. 0X29006 

143110 109 1112402M 

043519 00 1Y29021 

14339 105 1X1900 

1P355N 1.20 1;2.49 
(F1574 1.20 

0X29059 

1í351N 350 
140981 336 
1441109 185 
1FI12CN 1.111U24244 
1í111íX 90 

14441-9 180 
10711.1 Ifi 
LII OLA 2.50 
1X21019 6.00 

103íü 600 
103014 6.50 

10307ÁN 74 
1X701.1 75 

1X3089 
1X3110 55 

0Y71 /N 1.95 
11131112 91 
0131711 66 

0X1180 1,65 

103191 1.50 
1X320115.0 72 
103201212 60 
1X7200215 11 

l0320MPS 125 

72 ÁN79006 63 
4419001 63 
9X19.106 63 

009009 63 

P6210 162 
P6211 2.64 - 
P6212 14 
P6213 24 

P6214 

P6216 24 
76217 .3 
P6218 42 
76219 .75 
76220 .8] 
P6221 1.19 
P6222 1.62 
Pú223 2.31 

- 
- _ - 

P6124 .10 
P6225 15 

P6226 I6 
76227 .21 
P6229 14 
Pú19 31 

P6230 3 
P6232 95 
1623 1.24 
P6234 162 
P6235 231 

- - - -- - 
- - 

16236 15 

06137 I6 

7623 .20 

7623 II 
P6240 3 
P6241 42 
P6242 50 

76144 1.14 
P6245 174 
P6246 2,48 

- - 

4130 150/1K 2.25 

0131 1800616 2.25 0X18 
4131 120'16 295 P4419 
413 170.1K '2.93 P4410 
4134 30016 2.53 P4421 
4135 390 16 d. 46 P4422 
413 0. 1K 5.36 P4423 

4131 68']0/16 8.44 

413 8200 -4K 804 
74139 100 /1K- 8?0 

4161 100-0 86 
4362 ]2000 -50 94 
4163 07000/50 1 01 

4 

4164 100000/50 13 

N6B2I /. 
020 1000-10 68 
4202 1500/10 66 
4203 2209/10 79 
4205 3X0/10 79 
420 470/10 10 
4209 8600/10 .77 

Mall lut /25 1 61 

100/25 .75 
1500125 .75 
2200/25 75 
30/26 75 

70/25 75 
6800/25 83 

P4425á 500/25 90 

P4426 1200/25 94 
P4427 3300/25 94 
P4428 4)00/25 1.55 

043 6800125 
n t4gp 10090!15 
i 

91 

Ian I._ 54 
150 
1.95 
1.]5 
1230 
255 
390 
240 
1.55 

216 
1.50 

60 
60 
51 
51 

3.90 

74000 35 
74010 l5 
740211 Js 
14031 15 

11040 35 

10/22 
10/3 
10/07 
1610 

10/33 
10 470 
10/1,000 
10/2,20 
10/3.300 
10/4,70 
10-6,00 
10/10.00 
10/15,000 

19/73.x- -- 
16/22 
1613 
16/47 
X6/10 
6/320 
16/33 
16670 

16/1100 
16 /2,21X1 
16/3.30 
16//,70 
16I6.903 

16/15.90- 
25/10 
25/22 

2,25',4337 

25110 
25/29 

25/4]0 
25/1 
25/2,20 
25/3,33 
2514,70 
25/6,800 

2401/4.7 
35/4.7 

3/21 3'3 
35/47 
35610 
3/120 
35/330 
356470 

335/1.20 
3/3.30 
3/4.70 

P6314 21 
P6315 27 
P6316 26 
P6317 3 
P6319 49 

76320 53 
P6321 73 
76322 99 
P6Á13 116 
P6324 1 49 
76325 186 
P6326 2 

76327 379 
?6]28. 110 
P6329 27 

P6330 28 
P6331 3 
76332 29 
P6334 53 
711331 53 
P6335 63 

P633377 1.13 
P6338 1.49 
P6339 1.75 
76140 2.14 

P.C142 5,16__ 
96343 .21 

P6344 26 
76345 9 
76)46 _34 

P63á7 42 
P6348 49 
P6349 57 

P6350 66 

76352 13 
P6353 171 
P6354 2.55 
P6355 3.A 

.P6357 4 

76357 21 

P6359 9 
P6350 35 
P6360 42 
P6362 46 
P6362 56 
P6364 16 
P6365 71 

P631 1.03 
P6368 224 
7630 341 

7411000 
CMOS 

6.rí I4Ln 
11X0009 211 

74X0020 25 
14001. 20 
14X060 .211 

7440100 .211 

748t11N IS 
74Mí114 39 
)á9020N 211 

]0X0111 .211 

740700 28 
7460321 26 

74NG30 11 
741107]0 39 
74X07440 36 

79 
74X°)60 SO 

748LBSN 65 
74X0107 43 
1.010711 53 

009/110 63 
0.19012 63 

0019045 63 
4019X111 63 
6Á79M10 63 
0X79024 67 

Meppry 
- 

Wirt Irin 

1 AMP SILICON RECTIFIERS 
Para 
No. Descrlp4ion 740 1 10 1000 1,00 

04001 50711. 0051 - 70 50 49.0 
N4002 10 PIV DO41 - 75 6.0 5250 
N403 20PIV DO -41 80 640 56.0 
X404 40 PIV DO41 - 85 680 59.50 

X405 60 PIV DO 41 - 88 7.0 61.25 

0400 800 PIV DO.41 - .98 760 6825 
- 1.0 8.075.25 X407 100 NV D041 - 

5'/, CARBON FILM RESISTORS 
Available in 366, 1/4 6 1,2 wan 

Flow" Order:Talee env standertl resistor value I!e 
3.21 antl add e. "E" ío41/ Bwan Ora "O "tor3 /4wem 

n "H"for 1/1 watt 1. e. 3.241 or 3.241/4 wart!, 
this is tneDIiKe bar. Y Pan n5m 

14050 43 
74010 4B 
11011 48 
] /089 41 
)4099 d] 
11104 43 
74144 SO 

11189 35 

MM21470 17.50 X31 IOOOlO .86 
dq 1500150 _116 

443:1 220/50 86 
X34 330/50 .es 
4435 470/50 .86 

4436 680/0 .94 
4437 10000/0 1.01 
443 15000/50 101 

4440 2200/0 I09 
4441 47000/50 173 

.1.15151X 240 
744C2pp11- g.3j 
7409104 6.87 
71516811 1.70 

7441891 210 
7452019 2.00 
74828119 1.10 

74628. 2.10 
115]870 1 95 
745/1301 4.80 

)15117ÁX 1.80 
145174ÁN 4_80 

11511ÁX BO 

7á5510N 375 
1í55)I. 4.50 

7455729 50 
14551]9 

_ 
4.50 

- - 
MiEro. 

14171 
742611 1 
74261 .J3 

)í11N 40 
7430M 30 
74329 35 
14479 10 
14380 40 

Win Prig 
740600 ]5 
745026 35 
11509 3511X0189 
744040 35 

145059 _35 

14/019 28 
145099 111 
11010 38 

)í811N 38 
746101 .50 

744209 30 
145329 41 

74S70N 4fi 

745729 16 

11810X_ 45 

J4551N 45 
05441 45 

749Ì0e 13 
I4SBM 45 

- 

1X29019 1.60 

1M29018 8 270 
11281711 225 

225 
2.61 

'01"° 35 
405 p3 ul /25 64 1X9249 

1M1931Z 60 66 
0 .119]íi50 95 

10304041. 135 
1030108 35 

1X301109 1.26 
1,/130889 81 
1X30869 1.55 
1X3010 99 

_9 
7X3414 S 200 

74404 48 
74429 SS 
7445.1 96 
1446.1 95 
1411ÁN 120 
)45111 11 

14530 18 

250 
1/11 Wan ,25 6.40 23.00 

NPO NPO NPO NPO 

44,30 10/500 68 
4402 15/500 79 
440.3 18/50 79 
4404 22/500 79 
4405 27650 79 

4006 3,-500 98 
0407 3.50 _98 

4408 47'50 1.13 

TANTALUM CAPACITORS 

Pan Cp. /Vole. PMc+ 
00. 1yp1M 1 

P2011 4.7/63 31 

P2012 0.8/63 34 
P2013 10163 42 
P2014 15/6.3 50 
P2015 22/63 60 

72017 47/6.3 85 

P2010 6661 18 

P2019 1066.3 1.82 
P2020 10/6.3 360 
P2020 120/63 765 
P2095 30/63 11 

NPO NPO NPO NPO 

6,440 56-50 1.13 
74410 68150 1.9 
P4411 182/50 1.91 

P4412 0/50 91 

P4413 120/50 1.91 

P4414 150/50 2.0 
P4415 10/500 2.70 

F4418 730/50 270 

íi2 Wan, 
_ 

25 3.40 16.0 
3.0 16.0 

148[1120 53 
/1X01174 5] 
11X0125e 96 
)í01I59 411 

744004350 53 
1101779 ]11 
74801360 45 

1/2 Watt 25 

178 W. Rssistw Assorbmann 
85112 Sat 

carbon 
standard 5% 49.4 

168 watt tarpon 1ií5, resistors m tc., 

series 1.0, 1.2. e5, 1.8, 2.2. a 

through 16 me9ohm 1365 total 
pieces/. 

98212 Set olSeach oft. 72 standard 5% 49.04 
1/8 wan carbon film resttoes in the 
smash 1.1. 

13600í01a14, 
etc, 

í 910 
1.6. 

74571 34 

71590 30 
14809 11 

1177.1 !6 
]144 -Á 
11159 0 

74859 70 

)í58X 48 
74550 1.50 

14900 55 
acoso 55 

14810X0 53 
141080 57 

741270 58 
MI 150 180 

741729 75 

IUaeOIÑ .911 

110310110 1.01 
1X75210 125 
0X3909 69 
!X]9059 180 

LM8809N 225 
1039140 285 
!X]915.1 185 

2.85 

1401799 15 
771X[1116 10 
1100I5I0 .55 

Pert 
0071019 7 775 

00640. 1.13 
007á98N 538 
00749911 518 
0782129 3.18 

611661.6 2-75 
0182216 3.75 
078216. 1_25 

07613110 6.1111 
07633110 6.88 

0P8303Á. 2.1] 
091304. 1.86 
0730140 3.25 
01183089 174 
Ofre310N 5.88 
Ú78311N 5.88 

IN58035,05 

3.5o 

.31 
w5B039N6 3.25 

P2045 2.2/25 .34 
PXM6 3.3/25 .42 
P2047 4.7/25 .54 
7%08 6.8125 65 
P2049 10/25 106 
P2050 15/25 1.19 

P2051 22/25 1.68 

14X01540 113 
74101519 63 
1 4C SBN .67 

pieces. 
t 1/1 Watt Resbror Assortments 

7481120 50 
sa 

74511311 62 
715139 45 

_ 

115126 Set of 5 each 91í4e 73 standard 5% 4900 
1/4 wan carbon 5. resistors 22In the 
ens 1.0. 1.2, 11. 1.8. 22, etc.. a 

total through 1.0 ma9oM1m 1365 10 

7411010ON 68 
]4601619 63 

74401630 63 
14X01604 63 

1X]91.1 
1011105Á[Z 18 

/07/115620 54 
1078015Á0Z_54 
10190501 93 

0019150 98 
10130804 1.80 
0113500 1.41 

¡410051 1.10 

ÁÑ1805 15 
ÁM1806 75 
4X)1107 75 
Á91B01 75 

647809 15 

718134.1 7, 

)181359 IÌ2 
] ----- 

.115 

1481400 se 

I0320MP l2 1 90 
1M320MP -15 195 

76247 14 

P6249 9 
P6250 11 
P6251 23 
76252 26 
P6152 42 
P6254 .3 
P6255 .65 

P6257 1 

97 
4 

P6258 246 

_ 

pieces!. 

1/t wan carbon film resisors ss the 
ries 1,1, 1.3, 1.6. 2.0, 24, etc. 

through 910kdohm 130 total pieces) 

P21Y5J 0.1-18 27 

P2054 0.15/35 27 
P2055 0.12/35 27 
721156 0.373 27 
P2056 0.47/35 2/ 
P054 Oú863 28 
P2059 1.063 .31 

02 P20I 22/3 
34 

P2062 4.)/335 85 

7204 6.6/3 90 
72065 10/35 1.19 

P20036 15/ 5 1 ES 

P2099 .047/3 43 
P2100 .068/3 03 

56 
P2102 3/3 4.46 
72103 47(35- 1]35 

14X01741 58 
74X01151 58 
1 /X01930 .111 

103230 8.25 

10329. 54 
103259 5.12 
LM326N 660 
103210 J. 36 
0X]2901 Cl 

746151.1 IS 
146,570 .a5 
111151. BS 

38 

741459 187 
711454 113 

1.58 
63 

740294M 78 
4X01950 )B 

14X02119 _1.10 
.6.'4°6 75 

7/6014111 .75 

119Cí424 711 

)19í143N 111 

.1X02419 15 

1/2 WSR R49btm Awrtmwtn 
_ 

_- -- 
- 
-- 

- - 

111110 Seto, 5 each of the 73 standard 5 %. X.90 
1/2 Ivan 14carbon lily 'asst22 a the 

es I 1 8. 
through 1.0 megohms 1315 total 

es/ 

P2022 22/10 28 

P2024 
33/10 

/10 31 

P72Ó25 
6.8/10 

10 50 

72021 15/10 0 
792 9110 .72 

P2729 33/10 .86 

P2030 47/10 1.18 
P2031 68 /10 1.62 

10/10 6.98 
120/10 9.81 

744181N 1 38 
7151630 238 
7151140 .63 

1151754 .93 

1151829 24Á 
]I51820 1.)S 

1151889 1.10 

143 

103312 525 
103311 185 
103353 7.10 

0.14361 2.5 120 
741534 83 
]415011 155 
1418.1 80 
]11519 60 
]116149 75 

74114M 93 

741YÑ 90 

7411íÑ 6] 
141791 63 

]118410 2 50 
11161.1 1.15 

Á0111íO 75 
Á9)B12 75 
611/815 IS 

ÁN7816 75 
4X11120 75 

ß,5a099 I156J 
19.115íN 1].50 
ä76F352 2580 
0X581144010.26 
0056174 /MI0.25 
X805009_18.25 

01338159 120 
0X3]10 ].85 

LM33 /MP 180 
!X1]11 195 
1X386 10.20 

LM]40[°5 2.50 
1034040 15 1.10 

1034000 15 210 
103407 67 
103407/5 79 

1M710í /5 79 

1034115 90 

10341712 190 
103417.15 90 

!X]469 
_ 

165 

10118 60 
003489 I 35 
10350 4.50 
103507 1.95 

LM3511u 51 

¿X3590 244 
0X3809 _50 

pgp Set of 5 each of tM1e )Z standard 5% 49.4 
1/2 wan carbon film resistors in the 

es 1 1.3. 1.6, 20. 2.4, et c., 
tnrouth 910 kilo', 1360 Iieses1. 

5 °/ WIREWOUND RE Ç. IVRESISTORS 
Ave.. 

Now TO 
add 

/1 Take Y áa3á res lue li.e. 
7.51 end add W5' f 5 or add a 09117 for 10 

"66111... 1.80510- 7.545 watt'. íh161.1 a 0í9.64y 
part number. 

3521.190. 
5010.0] 

0/1.0 

50/22 
50133 

50 /60 
50 /T1 
50/3 
50/47 
50110 

5,220 

50:330 
50470 

50 100 
50 2,30 
0 330 
50 4,744 
6J 04) 
6310 
63 2 2 

6333 

347 
604 7 

63 10 
63 22 
fi3 33 
63 47 
63:10 
63/220 
63/33 
63/170 

76370 Lffi 
- - 
_ 

96371 21 

P6373 .29 
P6374 35 
P6375 41 
P6376 45 
16377 49 
P6378 70 

P6379 79 
P630 .95 
P6381 1.3 
P6381 2.52 
7633 3.63 
P6m4 4.79 
76385 21 
76386 31 
76387 21 

P6388 26 
P6390 9 
76390 80 
P6391 d2 
76391 47 
P6193 57 
Pú394 59 
76395 78 
P8300 .92 
763) 1.12 
163913 175 
76399 3.53 
1+6400 q,&1 
76101 .21 
76402 11 

P6403 26 
164. 29 
06005 34 
PN06 42 

7640 54 
P60á 57 
P6410 81 
Pú411 1.22 

116412 1.54 
76413 2.01 

- 
76269 13 

]402159 12 
]/802510 60 
)á0257M 65 
]4X02519 

P6260 13 
P6261 .13 
P6262 t4 

P6264 16 

76265 22 
P62ú6 n 
P6267 24 
76266 _3 
P6208 3 
P6270 77 
P6271 94 

1.34 

14519511 14] 
teSIeS0 

Á6/8L04 43 

4X111!06 41 
AN7B106 1l 
04/8006 43 

ÁN78109 13 
0X78110 43 

4X18111 43 

018115 .43 
4X18016 43 

4X761.10 43 
AN 16014 41 
018005 63 

010006 63 

.178X01 
'113 

Á11B008 Á3 

M7eM09 63 
41118X10 3 
4X18012 63 
Á9]8M15 .81 

4M18M15 63 
4410020 63 
4910014 63 

ÁN4805 7500008081CN 
ÁM]906 753CIII 
ÁÑ1907 15 

M790ú 75 

4X7909 25 

.70,0 75 

ÁN)911 _75 

7452414 183 
1151439 ).50 

.6] 

.00 
71HL28CX .90 

1/1/02891 175 
74X-354- 1.10 
7414035E1N 1.10 
14X03659 

OMB 1N 2ÍS 
F206L 
PHR4 
P2033 1.5/16 23 
P2034 2.2/16 31 
P2045 33/16 33 
P2036 4.7/16 42 
P2037 68 /16 50 
P106 10/16 80 
P2039 1556 74 
P2041 22 -16 _M 
P2040 3 /l6 114 
P2042 47/16 1.82 
P2043 68/16 ].0 
721108 150/16 900 

10/16 6.. 

P2067 0.750 28 
P2069 0.1510 30. )1814íX 6J 

14Sí549 1.05 
7442539 90 
715181.1 77.]0 

)152504 90 
7462809 166 
7411831 163 
1151819 20 
14038BM 1.70 
1453)311 1.15 

14631114 1.15 
1453X9 4.03 
710413K 480 
)151)]9 180 

1151701 1.80 
1181189 I.BO 
748511M 3.15 
7455119 3.15 
7455720 1.50 
1155134 5.00 
1158001 3.54 
7á681I0 3.50 

74000 
CMOS 

- Pan 1411- 

74t00N 15 
I4L02N 15 

.Ifi 
14080 45 
140100 45 
j1Li4Ñ 77 . IS 
7403.1 Oe 

)4C1tN 18 

74U14_ 105 

140730 135 
740730 65 
11.144 61 
140164 65 
74063. I60 
11CÁ51 5.60 
110860 .211 

7409011 590 
70103M 123 
70950 I50 
140107 110 
7101079 65 
7401809 7611 
1401516 3.00 
7401549 396 

470 8 DIre P2069 an/ 50 W 
P2070 0.3/50 30 
P2071 0.47/50 3 
P2072 06550 37 
P2073 9/0 0 
P2074 2,2/0 80- 

01075 2.1/50 W 
P2076 3.3/50 148 
12077 52/0 1.89 
7978 6.8/50 190 
P2í04 0/50 

6 P20315í50 - 

74184N 745 
14181ÁN ].31 
]11910 90 

Pan Ir1s 
4000803100138 
40008041094.50 
6O6O2050t4 5.00 
AOLOB01-LN 6.13 
6000B0600II 415 

.111 

74903669 76 

716[]618 79 
]4X0]689 )8 
140373' 75 
160311X_ 

_ 
5 

] /00Á90N 1Á 
70 

(ME14 1 10 140 5W 1000 

141936 90 
1419/9 90 
7415111 I. 
]42511 1.17 
143551 

5 Wan .36 325 2690 1080 162_0 P6272 
P6173 2.3 

P6274 14 
76275 10 
P6276 15 

P6277 16 
P6278 _16 

P6279 18 
P6297 24 
76261 .27 
P6212 40 
P6283 53 
P62B1 77 

Pú200 97 
P62M 1'11 
06287 174 

762118 .21 
76189 22 
P6293 23 
.6291 21 
P6292 37 
P6293 .31 

l0 W tt 41 376 31.0 118.0 212.0 _ 
80000181041l 00 6 Wed Metal Realtor Assortments 

RS106586I ót 0.304 to 0.914 824.10 

103871 70 
7545611 .70 
)54509 10 

151510 50 
)51520 50 

744534 00 

11x07830 
74XCS3IN 98 
)Ì11031X 98 

119056ÁN 1.53 
11X05110 1 75 

74X06400 175 
74X06034 00 

11065BN BB 
14X0401. _10 

ÁO-OB33CC415.00 
44030110]31.00 
X-3511001 8.15 
40311100911.25 
0037010CM 8.88 
000]010088.118 
0Á0060010N 1.05 

,velum 
1403=1. 

R8Á6 Ieacn of vOUes Y.0ß ío9.14 491.4 
02096 
260 1.5/25 34 

1380 total pieces: 
RS1N 4eacM1 Of values 104 to 82130 

13811101° pieces! 
RS405 4 each of values 100Lí to 2.064 83130 

PANASONIC 
Stacked McIeh..f 

Pan Capp. /VON. Prim 
Nee. IPN /VAC 10 

V SERIES 
F Ins Capacitors 

P4535 0.68/50 
Pá63 0.62/50 

LM3BON 8 1.51 
103019 1.61 
103810 I 86 
11438141 495 
103001 1_55 

154511 .50 

151910 1.04 
)54930 1.11 
154970 13e 
151804 1.16 

0000807100 1.55 
165 

6.90 
0403110M 3.80 
OAC10201[N ].50 
0401021009 5.15 
0053696Áx 363 
M05369f61 163 

_ 
-- 

IRYdee. -- 
Part y 

0$14609 85 

3 011449X9 1115 - 
75Á50x fii 
754510 70 

754529 70 

I 
754540 I0 

1204 total daces/ 
1004.1 Rsofslor Aasortnysota 

9119 -]tech of all lO watt standertl resistor 108.96 
values lietall in the stAndey catalog. 

P4513 001 /50 13 
p451á 0012/0 1.26 

74515 0915/50 19 
P4537 10/50 
P4713 001/10 
74714 0.012110 
P4715 0.015/10 
P0716 0018/10 1 

P471L0.977/10 
74714 001]/100 
74)19 0.03/10 
P4720 0.03110 
P4721 0944/10 
P4721 4056/ 10 

74049109 90 

71X040404 93 
IING04M 76 
1í0í100M .774 

10105.1 81 

100871 1.65 
1X31190 1.38 
LM390M 131 740500 TTL 

Win 'Pm 
14L500N 32 

7115029 
32 

741__ 31 
141804.1 -__71 
1115051 32 

7,431/S1110. 
3i 
3] 

41S1ON 32 
dí541 .31 

7414111 .32 

741 41511 16 

1611 t I .i z. 63/100 
63/2.10 

5% METAL OXIDE FILM RESISTORS $72330 
Available in 1 6 2 Wan 100/04] 

10/10 
How To Order Take any standard resstor value!, e. 100/22 

$4525__9021/10__1,32 
7451) 0.012/50 1.3 
P4518 0.027/0 1.3 
P4519 0.03150 141 
9.59 0.03/0 1,44 
4521 00/7/0 147 

140/0609 1.10 
10X010759 38 
74X64300 _30 

10391460 20 
LM3919100 240 
10792M 75 

1X19]9 51 

0X3957 1. a0 

103057 790 
103850 10.50 
103960 01.05 
1X55509 75 

90 

10 00CN 1.05 

0M5ú6.1 1.56 
IM70800 1.15 

1X70904 75 
00)2709 _15 
0012509 Z.JO 

IM73 °N 54 
00414109 51 

ÁM7915 75 

ÁN7910 75 

0X1910 )5 
601914 75 

ÁN79104 41 

ÁN78195 
ÁN79106 13 
ÁN11107 773 

4M74104 43 

ÁM19109 43 
- 4X79110 43 

ÁN79111 43 

6079110 43 
.19110 .43 

1101]06 1.61 

7480453/4 I05 
14X045369 195 
1140454310 1.37 

4000 CMOS 

11.! Win_ 810556ÇN 
4001004 2J 

4002801 10 
40066LN 63 
4001[1 711 

1006[0 65 

OW9LN 3e 
/0109 0a 
401109 2fi 
101109 211 

/0131109 30 

40aÁCM 5 
4015464 30 
401709 30 
4017601 70 

1.561 and adds Wt le I wan. or add a'W2 1012 

watt en 1.56.1 for 1 5104 1 wan /, tho n the 0i80 

Key pan number 

10/33 
100/4 7 

10350 

,0 
10/47 
l00/10 
100.6220 

10633 
40 /470 

1 x/.,00.47 

10/1.0 
10/22 

160'47 
40i10 

ISO 

0:47 
1160.100 

10220 

P4621 0.056/0 1.51 
Pá523 0.0ú6l0 1 5J 
P4523 0062/50 1.13 64723 0.068/10 

P4724 0082/10 . 

70]25 O.í110 .. 

P4725 0.11/10 . 

P4726 0 IS /10 

Pricbg -- __1. _6 300 800 1,000 

t Wan 
10.)-091.40 _21 _96 11.60 .560 1010 
1 well 

2i 1 
-15 2 9.0 40'0 71.50 

.695 46 
P4525 0,1/0 180 
045]6 0 12/50 >>W 

06296 52 
P4576 015/0 3.95 

P6297 81 
P4528 O.1B/0 2.01 

P6299 1.0 
P6299 1.32 P4529 0.22/50 2.10 

P6í0 1.89 7453 0.27/50 2.45 

_ 
4531 03/50 279 

P.28 0-1850 
P479 0.22/10 
P4730 0.27/10 
9.731 0.3/10 
Pá712 03/100 
Pá73 047010 

well 
2 Wan 14132.1 _]2 

705214 .31 
141021M 71 
]41521 32 

754920 1 

01 

154441 1.37 
1.]1 

0.9141 23 1.06 13.15 5940 10.40 

Watt 
11I.Á 

PT077_1 3.94 

_ 
- 

- 

_ 

- 

P6415 453 0.39/0 3.10 
P453 047/50 345 P6416 24 
P4534 0.56/0 414 

45417 17 

76018 
.4l PANASONIC 

.178 46 Poly aster 

It 01.OM41 18 85- 10.50 etleI 
1 Wan M. Resistor Assortments 

pg101 Of values 0.474 to 564 828.86 

1255 rota e 
B SERIES 

Capecnors 
]415709 .32 
]09310 
]115370 3] 

ÁN18lÑ 

TRANSISTORS SILICON 
OiP -Ce! P.e 
yen M. Idu 

- 
-- 

2.1117 131 
2X]055 147 
2X3439 115 
293440 140 
151719 1.00 

2X3721 796 

I053B9 .3 
1410519 90 
7410511 46 
1115559 .311 

195416 190 
155451 60 
2X5550 30 
2X5619 2.55 
2X5680 150 
295601_ 264 
ZM5709 2.60 
2X8]69 ]2 

030030 131 
205839- 
205831 
1X5833 15 

2X5961 51 

206115 35 

2X6415 9 

196171 35 

20697 130 

297184 I IS 
2011324 294 
201613 92 
112893 1.11 
102216 BS 

2822110__ .15 
2142119 76 

2X02294 80 
0N0221Á .119 

2X2212 60 
1X21224 60 
301369 60 

2027694 80 
2X2605 145 

3 202484 84 
192904 95 

2M2905Á 
95 

fi 

2N2905Á 16 

2X2906 _ 69 
2N206Á 60 

202901 60 

3 0X30134 60 

00 2X301] 10 

23 293014- _..1.04 
2] 2X3410 04 

203020 1.04 
2X3051 194 

2113101 130 
1X1108 139 

32 M.5080_7Á 33 

31 1057924 36 
0753391 2 

X753383 21 
X78]565 23 
M783638Á 13 
X13641 30 
1753646 50 
M 81 
MPS51J1 23 

X755551 85 

55v585Ì5 28 
0156520 1 

RSA] S56tota6jece 624 to 7.564 118.% each of 
alu 

1256 toulgeceal 
76780 85 
P6181 1.13 
P6í62 1.25 
06183 2.15 

Part Coo /Vat. Price p0556 021 -0 
No. 1411 /VAC 10 P4557 0033 50 1 05 
P4á51 01'50 1.05 715511 0031/0 1.0 
P4552 .012650 1.05 9.559 .4760 

1.06 
70503 .015/50 t.0 7450 0055 0 
P4YN .0160 1.05 P4560 .066'0 106 

74555 0220 t0 14552 - 4412 -50 =R 

R8Á15 each of values 8.119 to 1.010 84.95 

74157349 
71L511Á0 41 
7415759 42 
14157110 51 

10088309 85 

OLNSN 86 
MUM 79 

1 /1500. U 

401111109 J0 

40191100 35 
402009 0 
10211109 BO 

40228.1 55 

102]01 24 
40148.4 45 
4025609 .211 

4027BCN 33 
402809 55 
1010000 .10 

1255 rota 0e0e0/ - 
2 Was Rrlstor Assortments 

RS1025 each of val ,0.474 t0564 629.95 

1255 tote Oeces1 

250 1 0 
250;13 
20 -47 
25010 
20/22 

250/47 
/ 

_ 

- 
- 

- 

- 

- 
- 

- 

46180 10 
P6184 . 
P6186 43 

)1.14311 280 
]01800 83 

11í1610 83 
740162.1 83 

)1C163N .83 
740161. 1.23 
7101691 1.23 
1401739 CO 

]401749 55 
1401729 S0 
140191 1 1 0 

7401939 1.10 
140295. 70 

7401210 150 

76187 
KIM 61 QUARTZ CRYSTALS 
76189 3 

'rep. DIdFOev Pricing 
Pú19 9 M.. Part No. C+w 1 10 

7,47 

2X3904 23 
2X3905 27 

203906 14 

2X3906 26 
103962 116 
21000 1.12 

204032. 

161037 121 
2X4037 I 40 

13 00403 143 
1X1127 3 
1X3131 23 

204125 13 
294126 --27 
104208 1.25 

1X4209 1.10 
204234 1.10 
21135 130 
2X1236 210 
210237 2.30 
210216 230 
2X4239 130 
144400 03 

201401 23 
Bí49__ J27 
24403 
28410 36 
014896 
X508 

2.90 

2X5087 211 

2X5088 211 
28 105019 28 

2X5224 29 
205224 
105125 
245226 

33 245217 
BO 205710 230 
BO 215321 260 
80 205322 2.30 

295323 4.84 

2115400 
83 105401 
63 245425 150 

RS2025 each of values 624 to 7564 4Á.B5 
eah valuçéssl, 

_ 

_ 
94030 5 of values 8.264301904 12.04 0756540 11 

0756161 45 

MP /918 OS 

X78414 27 
.1P5Á12 52 

04$414 52 
041+6044 45 
MPSM2 5 

075443 45 
075492 45 

00549] - AS 
MSL01 36 
7X1121 24 
8105051 36 

X27690 j5 
7X23694 _25 

741593N 51 

74151074N 4B 
14151049 45 
141S111M 45 

255 oral net: F ZMp_ 
T /u METAL XI FILM RESISTORS 1011.0 

450/2.2 Ayé - 14 wan 
4063.3 

06791 
P6193 47 100 0015 HC 10.0 84, -t1 

76191 0 19000 0066 HC 778 9.65 79 0 
P6195 73 1.803 0066 HC -3 3.96 30 
116196 79 1.8432 0067 HC -16 342 9 
P6197 as 200 001 HC 33 3,78 31. 

1.57 1000 0068 18 3.4 

403909 .30 
40310 
40711109 1 

4015904 15 

1040906 00 

404Ì[N 63 
404201 63 
4043801 63 

4044809 83 
4040600 65 
401/1E0 75 
40466611 35 
404900 33 
á0508°N 33 
405109 55 

405109 55 
4053601 55 
408009 50 
406609 33 

101Ì0X 28 
4912Bí4 50 
4047809 _CB 

10]8600 .CB 

408150 
4082 28 
40936CN 1.00 
4003800 30 
40300N J3 
450009 
4511609 
45118[0 

512600 
4525009 1 

7415122M 63 
1408199 63 
74.12501 !B 
1/0512601 60 
7415132M 63 
7415139 54 
74151350 54 

14151399 .BO 

Now To Order. Tale standard resistor vaue I' a 

169Kí and add an X l 1.696X/ IM1 s s We Dig - 

K p number 
5.000 PdElrlO__ - WO 

50 ] 0 30 0 

a0 /47 
450/10 
450/12 

_ 

4158 
4159 

E111£0_ 

P4102 
Pá10 
Pa104 
Pá,05 
74106 
P4107 
P4108 

P411X 

P4712 
79114 

06196 _1E_ 
24576 0047 HC 33 314 31 

2á5I6 X00 HC 33 30 15.50 
2.4576 X070 HC 18 392 28 

x10411/0 
74C14M 196 
7403140 1 96 

7403139 2.13 
7403110 2.13 
74090111 55 

1409020 55 
1409934 .55 
7409001 55 
1409050 8.25 
74C905N 55 

7W90I4 55 
11L90811 1.33 
1409099 245 
74C91M 6.811 

10W 
31!24 X040 HC3]- .-3,26 

1/1 Watt Motel FM Rests.. A is 

1461% 5each ofv iues104 o9764 42.06 Np. 
140 oral Pieces/ 

yt Cp./VVI Pros 
I1á1/ VI W 

MOO 1450 71 
402 15'500 64.10 
403 8'5W 64 
0004 12/50 80 
1005 )/50 64 
4006 3/500 80 

4007 3/500 61 
4008 47/00 80 
400 56/500 60 
0010 0/50 711410 

4945 10.69 '9, 

4142 1500/15 98 
0103 220/9 

124 3.2768 0022 OC18 1.73 14 
1500/0 135 3579515 X005 OC3 234 19. 
2200/0 7,95 ÿ57y545 36.9 HC-18 1.62 1 

10/540 .68 3.6860 071 HC 18 162 13.. 
10/50 60 71012 2: íY3 

7415151M 51 
741.51531 57 
7415154/1 144 
7051551 60 
]0/15.1 57 
]051514 54 
74051014 54 

1415162.1 

RS28 5 each of values 1004 to 9764 4286 

1X2481 30 
8X2907 23 
P13907Á 23 

X3251 ]9 
7X3565 

_ 
11 

X3566 .JI 
1X3561 211 

X]639 10 

7]13614- _10 
.1611 10 
7703644 2J 
.3645 32 
1X3125 22 

P914120 - 31 
.0241 12 

.4246 34 
P0á349 34 
.4]50 34 

7912509 _10 
.4158 30 
.4271 19 
.4115 29 
0X4155 36 

140 oral premss) - -_ 

NAIL Seach of values 1.00652 ío97664 828.86 

140 nIel aie®sl 

1801500 68 4.000 
22/500 68 4,07. %072 C -18 I.ú2 
270/50 65 

4.194300 X07 HC -18 162 
33/500 .88 á11y0 X007 HC$ 1,62 
30/500 68 5000 X051 HC 18 162 
470 /500 79 5.0688 6052 HC 18 1.62 
50/50 9 5.1850 %053 HC -18 161 
860.,.554400 

29 59901 073 HC -18 1.62 

006500 94 6.666 6026 HC-18 .62 
4 6.144 X054 MC 18 1.62 150,5fß 6074 0.18 162 

1 

RS4X 5 each of values 10.064 to 97 664 82.06 
140 oral pieces' .89 

1081ú3N 69 
7/051844 68 
7í1618M 1.13 

986% 5 each 
.e3 

PANASONIC- 
.1,14,14íu-14 

WV1Cep 
íV63 /41PF1 

63/4) 
6.3/10 
6.3/29 
6.36170 
63/070 

6.1200 
6.)/2.20 
6.3/3,300 
6.3/4.70 
63'6 MO 

of values 1064 to 1.0850 42.96 
..I i' 

SU SERIES 
,. 0 Aluminum Ele <. lyric Capacitors 

AaM IoW Rodal Lad 
DIMHKey Pike Ogi-Nw Prka 
P 2 Peel Na. 1 _Pen 

P6302 26 
P6302 26 P6202 21 

p6303 _45 P6202 21 

P6305 1 P620 22 

7630 .46 P6205 58 
P6306 .80 76105 3 
.307 81 P6206 'i7 

95 P6207 

14181149 57 

7í15175X .5/ 
74151809 6t 
74161920 81 

74151030 91 

74152B5M 73 
7ä5240N 67 
74LS210 66 
/415211 86 
74152431 66 
7/082440 fib 

7409119 10.15 

1ä911M 1065 
14091íN 95 
70[9259 167 
74[911 1015 

60 

.98 

4144 30/25 8 74117 
t 6 70/9 10 P4117 

146 100/2 1.0 POI19 
4141 15000625 3.10 P4120 
4149 22000/25 1.20 P4121 

4159 2900/9 19 9.121 

3155) 3900/25 -1.36 P4123 

73728 1W:1K I 6000 X056 MC.18 162 I9 /1K ,..2-i, 

92160 0015 HC 18 1.62 1.f 10/1K I9 
14092110 

7109134 123 
7í0923N 1.17 
i4C925N 5.18 
140977.1 6.31 
/40921.1 6.]8 
)409280 6.18 
74C9)2N 113 
710841. 1.98 
7409491 1115 
7409479 11.. 

10/16 1.9 11.0592 X078 HC.16 1.98 16 
22/ IK 1.28 

12000 0058 HC18 1.62 13 
27616 19 

15.000 X059 HC -IB . 1.62 13 
33/16 199 Ifi 000 XOP HC IB 62 13 
470/16 1'99 

18.0017 X00 HC 18 1.W 15 
470116 193 8.000 X01 HC t6 10 15. 
560/1K 1.93 9900 X04 HC1B 1,. 16 
640 /1K 1.99 

22.1780 0063 HC-IS 1.98 16(0 
820 /1K 225 

411 pop M155_-121C3-5- 1911 16ßO 

4153 5060 1.0 P4124 
4153 150/50 1.0 74124 
4154 2201/0 1.0 Pá126 

4155 330/0 1.0 P4127 
705145 68 
711514.1 1.24 
14112510 80 

SIN 60 
3,33,5'BN 

4515909 108 
45166[1 
4516001 

P6304 
P609 1.13 P621ó 
P6313 48 P6101 

9.156 470/0 124 P4127 
P 157 6801/56 1.24 94128 Oo01K 2.9 

the Drl Key volume.scount and setece campmate swat. to am* Most ems sale by Drs Net may be comomed fa a ewewdmount Itemaln0 are not tlacounn¡e are 0.11.0 by ells amn SERVICE 
ND faaowmg the Pan nu14n, AMr wnureg your md., I151all of IM1e dscoun4atle gems and awe / the aprolrne decoum To ms sub10a1 add 1ha non dscCannble owns Th. add the serwc. 

M 0.00 

verge Wepay as..3w'í4 and msmanee to addnsaws In Nell 5 A 0a144á and Mesrco wh. heck m money order ar.cuneanrsordee 011 K. only ships urdaswlthneMrrunhmmealO 5 Alaska. 
6 10.00 

H.wan eaneda Meo1,, { 25.00- 

OMEN OIIOENIG BY !NONE. CAI] 1100 39 4539 U111, 4911 211 {8196741. BO NAIL SEND TOOK ORDER TO NCI NFT. P.O. 044 977. í.1ís! NwK P41M. Y9 5171E 
50.00-499.99 

r. Mau. Chat. VISA ur C 0 0 ORNATE GUARANTEE: A bans 11,, n r n K,.r r e 1 ,. 1" 1,, d,1" n" 4'111" u''end n rAum1 81000 

CHARGES VOLUME DISCOUNT 
-8 S.09 Add 62.00 { 0.018 99.99 NÉT 
-825.00 Add 40.75 6100.00- 6349.99 Less 111V. 

449.99 Add 00.50 8 250.010499.99 Less 161/8 

Add 8025 { 500 0(-6999.91 Lees 2010 

6 UP No Charge 41000 8 Up Less 25% 

1E a rennen wnlnm 90 deys Iren , 60 mm n n m y of vow nMw.0 
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_- ..:::::::::. i Editorial 

A JOB WELL DONE 
It was shortly after 5 p.m. in San Francisco (8 p.m. here on the 
East Coast) on October 17, 1989, and the nation was settling 
back in their easy chairs and sofas waiting for Game 3 of 
baseball's showcase -the World Series. Suddenly, all the fun 
and games turned deadly serious as the Bay area was hit with 
a killer earthquake. 

And, as always happens when disaster strikes, radio 
hobbyists were on the scene lending aid and comfórt, and 
providing vital communication links. REACT (Radio 
Emergency Associated Communications Teams), an 
organization of amateur radio operators, CB'ers, and GMRS 
(business) radio users who have volunteered their expertise in 

emergencies, and for the general public good, was already 
active in the area, assisting travelers on the way to the World 
Series when the earthquake struck. 

Almost immediately, calls reporting accidents, injuries, major 
damage, downed lines, and fires began to pour in to REACT 
monitors, who relayed the information to the appropriate 
emergency services. Other requests included directions 
around blocked roads, locations of Red Cross centers, and 
where to go to volunteer. At the police's request, and to help 
them concentrate their efforts on disaster relief, REACT 
members patrolled areas left without power, watching for 
looters and other problems. 

Disasters like the San Francisco Bay area earthquake and 
Hurricane Hugo, which had devastated the Southeast coast 
and the Caribbean region just weeks before, try the courage 
and dedication of every man, woman, and child involved. And 
time after time, radio hobbyists have performed above and 
beyond what could be reasonably expected of anyone. Job 
well done -again! 

Carl Laron 
Managing Editor 
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REPAIRING THE NEW 

PERSONAL 
COMPUTERS 

SELECT 5 BOOKS 
for only X395 
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3205 $24.95 
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99 INEXPENSIVE 
ROBOTICS ?It ECM 

get a FREE Gift! 
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ITHE ENCYCLOPEDIA OF II 

ELECTRONIC 
CIRCUITS 

auoo.r r. un.r 

TRE CIM PI E PA Of 

OSCILLOSCOPES 

1532P $14.95 

1897P 514.95 1604P $17.95 

2800P $15.95 

2900P $24.95 
Counts as 2 

3157 $25.95 

1625P $18.95 
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Electronics projects ... ideas ... the latest technology 
all at up to 50% off publishers' prices! 

Membership Benefits Big Savings. In addition to this introductory 
offer, you keep saving substantially with members' prices of up to 50% off the 
publishers' prices. Bonus Books. Starting immediately, you will be eligible for 
our Bonus Book Plan, with savings of up to 80% off publishers' prices. Club 
News Bulletins. 14 times per year you will receive the Book Club News, describ- 
ing alli the current selections- mains, alternates, extras -plus bonus offers and 
special sales, with scores of titles to choose from. Automatic Order. If you want 
the Main Selection, do nothing and it will be sent to you automatically. If you prefer 
another selection, or no book at all, simply indicate your choice on the reply form 
provided. As a member, you agree to purchase at least 3 books within the next 
12 months and may resign at any time thereafter. Ironclad No -Risk Guaran- 
tee. If not satisfied with your books, return them within 10 days without obliga- 
tion! Exceptional Quality. All books are quality publishers' editions especially 
selected by our Editorial Board. 

1990 ELECTRONICS BOOK CLUB' . Blue Ridge Summit. PA 17294 -0810 

All books are hardcover unless number is followed by a "P" for paperback (Publisher's Prices shown). 

FREE when you join! 
15 Easy Electronic 
Projects From Delton T. Horn 
Projects you can build -some 
unique, some old favorites -from 
the author's vast treasury of 
electronics know -how. 

2790 $19.95 

OfSCRETE 

MEHEMAIICS 

A 1.11111105 

APPP,OACH 

9776 $35.95 

2980P $19.95 

READING 
SCHEMATICS 

Its r, 

1536P $9.95 

Troubleshooting and Repairing 

VCRs 
(nvdw \tcll.mh 

2960 527.95 
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ELECTRONICS BOOK CHUB 
Blue Ridge Summit, PA 17294 -0810 

Please accept my membership in the Electronics Book Club° and send the 5 volumes listed 
below, plus my FREE copy of Dalton T. Horn's All -Time Favorite Electronic Projects (3105P1, 
billing me $3.95 plus shipping and handling charges. If not satisfied, I may return the books 
within ten days without obligation and have my membership cancelled. I agree to purchase 
at least 3 books at regular Club prices (plus shipping/handling) during the next 12 months anc 
may resign any time thereafter. 

Name 

Address 

City 

State Zip Phone 

Signature 
Valid for new members only. Foreign applicants will receive special ordering instructions. Cande must remit in 
U.S. currency. This order subject to acceptance by the Electronics Book Club . PE290 
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Letters 
DE- MYSTIFIED STATION 

Regarding the letter from G.R. in the No- 
vember 1989 issue of Popular Electronics: 
The station he asks about, W6QIE, is the 
station of Don Johnson, located in South 
San Francisco. Since the mid- 1960's that 
station has been transmitting code practice 
on 3590 kHz every Tuesday through Satur- 
day, commencing at 8 PM local Pacific Time. 
Don's dedication to code -practice transmis- 
sions may well represent the longest run- 
ning such service in the country, besides the 
ARRL's W1AW. 

F.S.B., W6OWP 
Paradise, CA 

IN THE DARK 

I built the "Electronic Darkroom Timer" (Pop- 
ular Electronics, November 1989), and be- 
fore I even got started on the circuit I noticed 
an error in the timing capacitors. Capacitors 
C2 and C4 must be reversed so that the 
2.2 -1.LF is in series with the 22 -1LF capacitor. 
To get the exact 15- second and 30- second 
intervals I used my digital capacitance meter 
to select the 2.2 -and 22 -µF capacitors. 

Other than that, I really enjoyed the project - 
keep 'em coming! 

D.S. 
Kansas City, MO 

ADDRESS CORRECTION 

HSC Electronic Supply appreciates being in- 

cluded in the article "Supplying the Electronic 
Workshop" in the November 1989 issue. How- 
ever, please inform your readers that the Zip 
Code in the mail -order address in the arti- 
cle's sidebar is incorrect. The correct address 
for mail orders is HSC Electronic Supply of 
Santa Clara, 3500 Ryder Street, Santa Clara, 
CA 95051 -0717. Recent requests for cata- 
logs have depleted our supply, but additional 
catalogs are currently being prepared. 

Bob Ogburn, WA6LXK 
National Marketing Manager 

HSC Electronic Supply 

BOOSTER AMP WARNING 

As I was looking over the schematic of 
the "Booster Amp for Your Car Stereo" 
(Popular Electronics, November 1989) I 

noticed something that could cause heart- 
burn for some stereo owners who try to use 
the circuit. 

Not all stereo outputs are referenced di- 
rectly to ground; in some units, including late - 
model Delco stereos in GM cars, the outputs 
are balanced. If the booster -amp circuit was 
connected to one of those output- balanced 
stereos, at minimum the final output would 
probably be degraded. Ifs likely that the ste- 
reo would sustain damage from smoke! 

P.W. 

Virginia Beach, VA 

You are, of course, correct. While most cur- 
rent production stereo amplifiers do refer- 
ence their outputs to ground, a few do not. 

If you are not sure about your amplifier's 
output configuration, consult the manual or 
contact the manufacturer. Under no circum- 
stances should the Booster Amp be con- 
nected to an output that is not referenced to 
ground.- Editor 

SECRET AGENT'S ADDRESS REVEALED! 

We could pretend that the publisher and ad- 
dress of Golgo 13 Comics (GIZMO, Decem- 
ber 1989) were withheld to protect the se- 
curity of "Duke Togo" secret agent for hire 
in the popular Nintendo game on which the 
comic is based -but the truth of the matter 
is we simply forgot to include it. The comic 
is published in a joint venture by Vic Tokai 

Inc., Saito Productions, and Lead Publish- 
ing Company Ltd., and those interested can 
contact Vic Tokai Inc., 370 Amapola Ave- 
nue, Torrance Tech Park, Suite 104, Tor- 

rance, CA 90501. Sorry for any inconven- 
ience caused by the omission.- Editor 

SORRY, WRONG NUMBER 

The phone number listed for Jameco Elec- 
tronics Inc. in the "Sources" box accompa- 
nying the article "Upgrading Your PC" (Pop- 
ular Electronics, December 1989) is actu- 
ally that company's fax number. The correct 
telephone number is: 415 -592 -8097. 

-Editor 

CELLULAR CONNIPTION 

Politely, I'll listen to crank phone calls, 
even when they're collect and pre- recorded. 
And junk mail over my fax doesn't annoy me, 
or "Urgent & Personal" letters, pre- sorted. 

I offer coffee to all door -to -door salesmen 
and refills before bidding them "Good day." 
I've always given very thoughtful responses 
to each and every obnoxious opinion survey. 

I've made a few interesting friends because 
to wrong numbers I just can't say "good bye." 
I also leave messages on answering machines 
even though I'd only called up to say "hi." 

But I went totally berserk stuck in traffic 
when I answered a call on my cellular phone 
and heard the computer's solicitation begin 

"Dear Friend ..." in a hollow aluminum tone. 

I ranted, I raved at that digital disk -head, 
while watching for the light to turn green. 
My fellow drivers must surely have wondered 
to whom I could have been speaking so mean. 

Naomi Hardy 

SOURCE FOR MANUALS 

I'd like to let other Popular Electronics read- 
ers in on the advice I sent to John Daniels in 

response to his "Haves & Needs" letter in 

the November 1989 issue. There is a com- 
pany called Hi- Manuals that supplies hard -to- 
find manuals. Even if they don't have the 
manual, they may be able to provide a circuit 
diagram. Enclose $1.00 and ask for "Cata- 
log J." Their address is P.O. Box J -802, Coun- 
cil Bluffs, IA 51502. 

P.R.F. 

Cincinnati, OH 

BAR NONE 

I spotted an error in Fig. 3 of The Digital 
Electronics Course (Popular Electronics, No- 
vember 1989). It should read Y = A (Y is equal 
to not A) instead of Y = A. 

K.F. 

Sauk City, WI 

HAVES & NEEDS 

I have a Convergence Technology AWS 231 
workstation that I purchased at a flea market 
for what I thought was a bargain price. I was 
told that software and an operating system 
was available. The only place that has even 
been willing to answer my letters concerning 
software was charging a hefty price of 
$400.00 each for the operating system and 
word -processing software. 

I also was told at the time of purchase that 
the system, which has 256K of RAM, can 
use MS -DOS software. I haven't been able 
to get the system up and running. It's been 
a year since I bought it, and I have since 
bought an IBM -compatible computer, but I 

would still like to use the Convergence Tech- 
nology computer, if possible. Can any Popu- 
lar Electronics readers help me find out if 

it's possible to use MS -DOS with the sys- 
tem, or to find a reasonably priced operating 
system and software? 

D. Rutledge 
3110 Mt. Vernon Avenue #190 

Alexandria, VA 22305 

I need service notes or a schematic for a 
Philco 7- transistor radio (model T7 -126), and 
I'm also looking for service notes, schemat- 
ics, or owner's manuals for an RCA model 
WO -91B oscilloscope and an EICO model 
377 audio generator. I'm willing to pay copy- 
ing costs and postage for any of those man- 
uals and schematics. Thanks. 

Robin Evans 
622 Stevenson Street 

Jacksonville, AR 72076 



...THE REST OF US 
NE ANAVIS. 

CIRCUIT BOARD HOLDER -Tilt, 
turn and rotate circuit boards to 

the exact position you want, then 
lock them into place with a single 
control knob! Moves work in ver- 

tical, horizontal or circular planes 

(perfect for front /back examina- 
tion). Spring -loaded arm holds 

boards up to 12" wide. Ask for 

Model #372. 

STARTER KIT -The perfect in- 

troduction to PanaVise! Two heads 

(Standard and Wide Opening) 
interchange with our "tilt, turn 
and rotate" Standard Base. Versa- 

tile quality for all your electronics 
projects. Ask for Model #302. 

PORTABLE PANAVISE WITH 
EXTRA -WIDE OPENING HEAD - 
The weighted base mount (5 
lbs.) means you can move this 
PanaVise with ease! The Self - 
Centering Extra -Wide Opening 
Head (opens a full 9 ") and full 
"tilt, turn and rotate" capabilities 
make this a truly portable, ver- 
satile addition to any workbench. 
Ask for Model #334. 

See your local electronics PA 111 AVISE PanaVise Products, Inc. 
supplier or contact: H' u /ÿ 2850 E. 29th Street 

Phone: (213) 595 -7621 Fax: (213) 595 -9539 Long Beach, CA 90806 

CIRCLE 19 ON FREE INFORMATION CARD 
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..Sure U.S ' a great improvement. but veho'll 
retrain Quasimono? 

"Melvin can't .pell and he is 
completely lacking in h gic. He's 

perfect for devising ocre. s codes." . 

A peek 
inside the 
Computer 
Revolution 

By harry Nelson 

c 

..Forget about the money! Just 
fill this bag with memory chips'!" 

..You've got a bad power supply, but the tread 
mill looks okay." » Unti>»3 - 

.'Don't worry, Melblev, we'll haw 
sour computer on line and you can 

be back at work bc/ore lunch!" 

5 
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Electronics Library 
To obtain additional in/onm Lion on the books 
und publications covered in this section from 
the publisher, please circle the item's code num- 
ber on the Free Information Card 

OTC (I HAVE A MESSAGE FOR YOU) 

by "Sparks" 

Author Ray "Sparks" Redwood -a wireless 
operator in the RAF during World War ll 

who later served as the radio officer on a 

British merchant ship and now works for 3 

to 6 months at a stretch on freighters or 
tankers -wrote this book under the pseu- 
donym "Sparks" because it represents the 
experiences of all sea -going radio officers 
-also known as "Sparks." With their ra- 

dios and Morse code, those officers (the 
"ears and voice" of their ships) provide a 

vital communications link . 

The book brings the history of radio to 

life by mixing personal anecdotes with back- 
ground material and true stories of rescues 
and mysteries of the sea. The contributions 
of five radio pioneers -Maxwell, Hertz, Mar- 

coni, Fleming, and De Forest -are de- 
scribed. Well -known sea stories, such as 
the sinking of the Titanic, are presented 
from the unique viewpoint of a radio opera- 
tor. Those tales are interspersed with ac- 

counts of lesser -known historic events and 
personal at -sea and port -of -call stories of 

adventure, friendship, and love. With com- 
munications satellites and high -tech com- 
puter and electronics systems threatening 
to replace the Morse -code operators, a cer- 

tain nostalgic spirit surrounds the tales told. 

QTC (I Have A Message For You) is avail- 
able in hardcover in a limited edition, num- 
bered and signed by the author, for $15.00, 
or in paperback for $8.95, from Sequoia 
Press, 2502 Cockburn Drive, Austin, TX 

78745. 

CIRCLE 90 ON FREE INFORMATION CARD 

COMMUNICATIONS NETWORKS 

by Michael E. Hordeski 

With today's business world becoming in- 

creasingly dependent on networking among 
PC's, mainframes, and minicomputers, man- 
agers at all levels need to stay abreast of 
the latest developments in order to set up 
networks and keep them operating 
smoothly. This book provides an in -depth 
examination of the technical, managerial, 
and economic issues surrounding commu- 
nications networks. 

It shows readers how to evaluate their 
current and future networking needs so that 
they can select appropriate systems and 
add -ons, and how to avoid making costly 
mistakes. It explains the differences be- 
tween available modes, to ensure compat- 
ibility between systems and components. 
Using practical examples throughout, the 
book provides a comprehensive analysis 
of available hardware and software, includ- 
ing how to buy it. 

Communications Networks is available in 
hardcover from TAB Professional and Ref- 
erence Books, Division of TAB Books Inc., 
Blue Ridge Summit, PA 17294 -0850; Tel. 

1- 800 -233 -1128. 

CIRCLE 98 ON FREE INFORMATION CARD 

is available for $7.95, including shipping 
and handling, from Electronics Technol- 
ogy Today, P.O. Box 240, Massapequa, 
NY 11762. 

CIRCLE 97 ON FREE INFORMATION CARD 

MORE ADVANCED MIDI PROJECTS 

by R.A. Penfold 

The projects presented in this book are de- 
signed to overcome a deficiency in a piece 
of MIDI equipment, to enhance the per- 
formance of an electronic -music system, 
or to make the system easier to use. For 
the most part, the projects are more com- 
plex than those presented in the author's 
previous book (MIDI Projects) and are not 
suitable for beginners. However, a few sim- 
ple ones have been included, and all of the 
projects should be well within the capabili- 
ties of electronics hobbyists with some ex- 

perience. Included are circuits for a MIDI 
indicator, a THRU box, a merge unit, a code 
generator, a pedal, a programmer, a "chan- 
nelizer," and an analyzer. The circuit de- 
scriptions are also intended to provide sorr.s 
useful building blocks for use in the reader's 

own designs. 

More Advanced MIDI Projects (No. BP247) 

ELECTRICAL TEST EQUIPMENT 

by Harty Mileaf 

Written for anyone who needs to under- 
stand the electrical test equipment used by 
electricians -expecially trade -school stu- 
dents, apprentices, journeyman electricians, 
and do- it- yourselfers -this book provides 
a detailed look at its construction, opera- 
tion, and practical applications. As a corn - 
plete source of practical instruction on how 
to use electrician's instruments to test and 
measure various kinds of circuits, the book 
strives to make learning easy. Each page 
covers one concept or topic, with an illus- 
tration to clarify it. All technical terms are 
defined as soon as they are introduced, 
key points are high -lighted (and often reit- 
erated in later sections), and summary sec- 
tions with review questions are included, 
making quick refresher studies simple. 

The book provides a solid foundation in 

electrical measurements and complete in- 
formation on the basic meter movement, 
including its construction and how it's used 
to measure current, voltage, continuity, and 
resistance. The book covers analog and 
digital meters, as well as special -purpose 
meters such as oscilloscopes, component 
testers, and wattmeters. 

Electrical Test Equipment is available for 
$19.95 from Howard W. Sams & Company, 
4300 West 62nd St., Indianapolis, IN 46268; 
Tel. 800 -428 -SAMS. 

CIRCLE 95 ON FREE INFORMATION CARD 

CAD AND DESKTOP PUBLISHING 

GUIDE 

developed by Que Corporation 

This comprehensive sourcebook of soft- 



ware, hardware, accessories, and services 
covers the three fastest growing personal - 
computer technologies: computer -aided 
design (CAD), desktop publishing, and 
presentation graphics. It includes thou- 
sands of listings, each of which contains 
complete product and company informa- 
tion -the systems the product runs on; 
pricing information; product description; 

and vendor name, address, and phone 
number. 

The book's easy -to- follow layout lets the 
reader access information about 2,600 
products, saving time and simplifying pur- 
chasing decisions. The guide is divided 
into four main sections: CAD systems and 
software, system software and program- 
ming languages, desktop -publishing sys- 
tems and software, and hardware and pe- 
ripherals. Each section is further divided 
into more specific categories, and within 
those entries are arranged alphabetically. 

CAD and Desktop Publishing Guide is 
available for $24.95 from Que Corpora- 
tion, 11711 N. College Ave., Carmel, IN 
46032. 

CIRCLE 94 ON FREE INFORMATION CARD 

MODERN ELECTRONIC AND ELECTRICAL 

DRAFTING WITH COMPUTERS 

by James D. Bethune 

Taking a generic approach rather than de- 
pending on a single CAD system, this book 
explains how to use computer -aided de- 
sign to prepare electronic and electrical draw- 
ings and schematics. Introductory material 
is included on computers as well as on the 
basic mathematical concepts needed to set 
up and prepare drawings using CAD. The 
book explains two -dimensional construction 
and how those techniques are applied to a 

variety of electronic and electrical drawings. 
Extensive illustrations and photographs ac- 
company the text. 

Chapters on electronic symbols, sche- 
matic diagrams, and printed- circuit devel- 
opment include design layouts, film mas- 

(Continued on page 12) 

CABLE -TV 

BONANZA! 
ITEM UNIT MORE 

HAMLIN MCC 300036 CORDED REMOTE CONVERTER ICh aunty, 2900 1800 

PANASONIC WIRELESS CONVERTER Iour best buy) 9800 7900 

STAR GATE 2000 88 00 69 00 

'JERROLD 400 COMBO 169 00 11900 

JERROLD 400 HAND REMOTE CONTROL 29 00 18 00 

'JERROLD 450 COMBO 199 00 139 00 

'JERROLD 450 HAND REMOTE CONTROL 2900 1800 

JERROLD SB- ADD -ON 9900 6300 
'JERROLD SB- ADD -ON WITH TRIMODE 10900 7500 

'M -35 B COMBO UNIT 1Ch 3 output only 9900 7000 

'M -35B COMBO UNIT WITH VARISYNC 10900 7500 
' MINICODE IN -121 9900 6200 
' MINICODE IN -121 WITH VARISYNC 10900 6500 
' MINICODE VARISYNC WITH AUTO ON -OFF 14500 10500 

ECONOCODE Imr'code substitute) 6900 4200 
ECONOCODE WITH VARISYNC 7900 4600 

'MLD- 1200 -3 1Ch 3output) 9900 6200 
'MLD -1200 -2 ICh 2outpu1 9900 6200 
'ZENITH SSAVI CABLE READY 17500 12500 

INTERFERENCE FILTERS (Ch 3 only, 2400 1400 
'EAGLE PD -3 DESCRAMBLER 

1 Ch :3 outpulunly 11900 6500 
'SCIENTIFIC ATLANTA ADD -ON REPLACEMENT DESCRAMBLER 11900 8500 

Quantity Item Output 
Channel 

Price 
Each 

TOTAL 
PRICE 

California Penal Code #593 -D forb ds us 
from shipping any cable descrambling unit 
to anyone residing in the state of California. 

Prices subject to change without notice. 

D) CACC DDIAIT 

SUBTOTAL 
Shipping Add 
$3.00 per unit 

Cards 
8 Credit 

ards - Add 5% 
TOTAL 

$ 
Name 

Cr 
Address City U 

State Zip Phone Number ( ) r 
Cashier's Check Money Order CI COO Visa Mastercard v 

Acct # Exp. Date 

Signature 
p 
á 
w e e 

i 
g 

0 

FOR OUR RECORDS: 
DECLARATION OF AUTHORIZED USE - I, the undersigned, do hereby declare under penalty of penury 
that all products purchased, now and in the future, will only be used on cable TV systems with proper 
authorization from local officials or cable company officials in accordance with at applicable federal and 
state laws. FEDERAL AND VARIOUS STATE LAWS PROVIDE FOR SUBSTANTIAL CRIMINAL AND CIVIL 
PENALTIES FOR UNAUTHORIZED USE 

Dated' Signed' 

Pacific Cable Company, Inc. 
73251/2 RESEDA BLVD., DEPT. # P -2 RESEDA, CA 91335 

(818) 716 -5914 No Collect Calls (818) 716 -5140 
IMPORTANT: WHEN CALLING FOR INFORMATION 

Please have the make and model # of the equipment used in your area. Thank You 
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Take any one of these HANDBOOKS 
ELECTRONICS and CONTROL 

your one source for engineering books from 
over 100 different publishers 
the latest and best information in your field 

discounts of up to 40% off publishers' list prices 

322/910 

Publisher's Price $114.50 

ANTENNA ENGINEERING 
HANDBOOK, Second Edition 
Edited by R. C. Johnson and H. Jasik 

1,408 pages, 946 illustrations 
covers all types of antennas currently in 

use with a separate chapter devoted 
to each 
provides detailed data on physical 
fundamentals, operating principles, design 

techniques, and performance data 
up- to- the - minute information on antenna 
applications 
a must for those involved in any phase of 

antenna engineering 

Publisher's Price $75.00 

STANDARD HANDBOOK OF 
ENGINEERING CALCULATIONS, 

Second Edition 
By T. G. Hicks 

1,468 pages, 793 illustrations, 499 tables 
puts more than 1,100 specific calculation 
procedures at your fingertips 
every calculation procedure gives the 
exact, numbered steps to follow for a 
quick, accurate solution 
virtually all procedures can be easily 
programmed on your PC or calculator 
uses USCS and SI units in all calculation 
procedures 

Publisher's Price $98.50 

TELEVISION ENGINEERING 
HANDBOOK 
Edited by K. B. Benson 

1,478 pages, 1,091 illustrations 
packed with all the technical information 
today's engineer needs to design, operate, 
and maintain every type of television 
equipment 
extensive coverage of receivers, broadcast 
equipment, video tape recording, video 
disc recording, and the latest 
technological advances 
provides television system and industry 
standards for the U.S. and other countries 
the most comprehensive book on the 
subject of television engineering 



for only $14.95-when you join the 
ENGINEERS' BOOK CLUB:.. 

CD 

, Publisher's Price $89.95 

MODERN ELECTRONIC CIRCUITS 
REFERENCE MANUAL 

By J. T. Markus 
1,264 pages, 3,666 circuit diagrams 
a handy, desktop reference with 103 

chapters organized by "family" grouping 
filled with predesigned and use -tested 
circuits to save you production time and 
money 
includes concise summaries of all the 
recent applications notes, journal articles, 
and reports on each circuit, efficiently 

organized and indexed for the practicing 
engineer 

Publisher's Price $92.00 

STANDARD HANDBOOK FOR 
ELECTRICAL ENGINEERS, 
Twelfth Edition 
Edited by D.G. Fink and 1i.W. Beaty 

2,416 pages, 1,388 illustrations, 430 tables 
the essential reference for all electrical 
engineers 
ranges from basic circuits and measure- 
ments to advanced topics, such as power 
distribution and telecommunications 
fully updated to cover all recent advances 
and developments 
written and compiled by 115 contributors - all experts in their fields 
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ters, soldering, and drill drawings. The sec- 
tion on integrated circuits features sample 
problems that illustrate how to draw the 
various masks required for IC manufactur- 
ing. Other topics covered include ortho- 
graphic views, sheet -metal bending, dimen- 
sioning of multiple -hole patterns, residen- 
tial and industrial wiring, and charts and 
graphs. Each chapter ends with exercises 
designed to apply the material presented. 

Modern Electronic and Electrical Draft- 
ing with Computers is available for $40.00 
from Prentice -Hall, Inc., Englewood Cliffs, 
NJ 07632. 
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avoided. With an emphasis on cost con- 
trol, the book explains how to manage a 

network without a full -time MIS director, and 
includes a special chapter on low -cost al- 
ternatives to expensive networks. 

The Computer Networking Book is avail- 
able for $19.95 from Ventana Press, P.O. 

Box 2468, Chapel Hill, NC 27515. 
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MILITARY STANDARDS LISTING 

from Seastrom Manufacturing Co., Inc. 

In this brochure, more than 130 listings of 
AN, NAS, M, MS, and USAF Standards 
are identified for immediate shipment from 
stock. Most variations and dash numbers 
are also available for prompt pricing and 
shipping. 

The MIL Standards listing is available 
at no charge from Seastrom Manufactur- 
ing Co., Inc. 701 Sonora Avenue, Glen- 
dale, CA 91201 -2495. 
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THE COMPUTER NETWORKING BOOK 

by Peter O'Dell 

The personal computer has changed the 
business world by providing even the small- 
est companies with the power to manipu- 
late and share information (in other words, 
to network) in various ways. Unfortunately, 
the information that generally isn't being 
shared involves how to implement a net- 
working system. Nontechnical managers 
must trust key decisions to consultants and 
vendors, who might have a vested interest 
in a particular system. 

This book aims to put the decision - 
making process back into the hands of man- 
agement, by providing impartial, plain - 
English explanations concerning how and 
when to link up their computers. It helps 
business owners decide whether they need 
to network and, if so, what type of network 
would work best for their office environ- 
ment. For clearer communications with con- 
sultants and computer dealers, the book 
provides the right questions to ask the ex- 

perts. It shows how to create a network 
without disrupting business -by "phasing" 
it in step by step, business can proceed as 
normal and large capital outlays can be 

THE ART OF ELECTRONICS: 

Second Edition 

by Paul Horowitz and Winfield Hill 

This update of the book that was widely 
accepted as the single authoritative text 
and reference for the study of electronics 
retains the informality and easy access that 
made the original so popular. The empha- 
sis is on the methods actually used by cir- 
cuit designers -a combination of some 
basic laws, rules of thumb, and a large bag 
of tricks. The result is a primarily non - 
mathematical treatment that encourages cir- 
cuit intuition, brain -storming, and simplified 
calculation of circuit values and perform- 
ance. 

Extensive changes have been made in 

this edition. The chapters on microcompu- 

ELECTRONICS 

ters and microprocessors have been com- 
pletely rewritten, every table has been re- 
vised and many new ones have been 
added, and a new chapter on micropower 
design was added. Chapters on many sub- 
jects- digital electronics, op -amps, FET's, 
precision design, construction techniques - 
have been substantially revised. New sec- 
tions have been added on active -filter de- 
signs, switched- capacitor filters, optoelec- 
tronics, isolation amplifiers, RS -232 inter- 
facing, low- dropout regulators, sensor lin- 
earization, and dozens of other topics of 
current interest. The 1100 -plus -page book 
is well- indexed and fully illustrated. 

The Art of Electronics: Second Edition is 
available in hardcover for $49.50 from Cam- 
bridge University Press, 32 East 57th 
Street, New York, NY 10022. 
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600 LOW -COST ELECTRONICS CIRCUITS 

by David M. Gauthier 

When you need a circuit for a specific ap- 
plication right away, this book is sure to 
come in handy. Its 350 pages contain up -to- 
the- minute, practical circuit designs assem- 
bled from a broad cross section of major 
manufacturers. The circuits -which can be 
used "as is" or adapted for your own pur- 
poses -are presented with all necessary 
diagrams and complete specifications. All 
of them use between one and ten hobby- 

type, readily available IC's -and most of 
them can be built for less than $25. 

The book is logically organized and ex- 
tensively indexed so that you can quickly 
find the correct circuit from the array of- 
fered. Included are power -regulators, am- 
plifier -based circuitry, A/D and D/A convert- 
ers, waveform -oscillator circuits, array cir- 
cuitry, and voltage -to- frequency converters. 
Also included are high- speed, proprietary 
high -voltage switches and multiplexers, and 
special -purpose circuits. 

600 Low -Cost Electronic Circuits is avail- 
able in paperback for $18.60, or in hard- 
cover for $27.95, from TAB Books Inc., 
Blue Ridge Summit, PA 17294 -0850; Tel. 

1- 800 -233 -1128. 

CIRCLE 98 ON FREE INFORMATION CARD 

TUNE IN THE WORLD WITH HAM RADIO: 
8th Edition 

edited by Larry Wolfgang, WA3VIL 

The latest edition of this classic from the 
American Radio Relay League (ARRL) in- 
cludes the question pools that will be used 
on FCC Novice -level exams beginning in 
November 1989. Available as a separate 
text or as a kit including two 90- minute audio 
cassettes, Tune in the World With Ham 
Radio provides a comprehensive study 
guide. The book has been updated to be 
easier to read, and the code -teaching and 
code -practice cassettes have also been re- 
vised. 

Tune in the World With Ham Radio is 
available for $14.00 for the book alone, or 



$19.00 for the book and cassettes (plus 
$2.50 shipping or $3.50 for U.P.S.) from 
ARRL, 225 Main Street, Newington, CT 
06111. 
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MASTER CATALOG 

from Jensen Tools 

Along with their full line of products, this 
168 -page booklet features new tools and 
test equipment for the repair and mainte- 
nance of radios, televisions, VCR's, com- 
puters, and other electronic and electro- 
mechanical devices. The catalog also pre- 
sents complete lines of specialized field - 
service kits, test equipment, hand and 

JENSEN 
toss-eo Master Catalog 

3 Warehouses 
to Serve Your Needs! 

Crder ph., rem 96E4231 
2e -NCu, FAX We 438 -1690 

Free 6.A 011er' (see beck cover) 

power tools in inches and metric measure- 
ments, lighting and optical aids, tool boxes 
and cases, soldering supplies and equip- 
ment, and static -control devices. All items 
are fully illustrated and described in detail. 

The 1989-90 Master Catalog is free 
upon request from Jensen Tools, Inc., 7815 
South 46th Street, Phoenix, AZ 85044, Tel. 

602 -968 -6241. 
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GREAT RADIO READS 

from Tiare Publications 

This brochure contains an assortment of 
books that will appeal to radio enthusiasts 
of all types and levels of experience. Fea- 
tured are books on shortwave -radio listen- 
ing, ham radio, and scanner monitcring, as 
well as pirate radio, clandestine broadcast- 
ers, and AM and FM station directories. 
The booklet also announces the first an- 
nual celebration of "Shortwave Radio 
Week." 

Great Radio Reads: Fall & Winter 89 - 90 
is available for $1.00 from Tiare Publica- 
tions, P.O. Box 493, Lake Geneva, WI 

53147. 

CIRCLE 104 ON FREE INFORMATION CARD 

THE CUCKOO'S EGG: Tracking 

a Spy Through the Maze of 
Computer Espionage 

by Clifford Stoll 

Proving that not all spy- catchers are James 
Bond clones, self -professed "ex- hippie" and 
astrophysicist- turned -systems -analyst Clif- 
ford Stoll broke up an international com- 
puter spy ring almost single -handedly. On 
his second day of work at Lawrence 
Berkeley Laboratory, Stoll found a 75 -cent 
accounting error that alerted him to the pres- 
ence of an unauthorized user on the corn- 

puter system. That discovery triggered the 
hunt for an elusive hacker. With a little help 
from "friends" (including the FBI, the CIA, 
and his girlfriend), Stoll tracked down the 
hacker who was prowling through the na- 
tion's computer networks. 

Reading more like a techno -thriller than 
a true story, Stoll's book describes the plan 
he devised to follow every move the in- 
truder made, and the dawning realization 
that the hacker's focus on nuclear weap- 
ons, intelligence satellites, and the Strate- 
gic Air Command had the potential to corn - 
promise U.S. security. The trail led Stoll on 
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a chase around the world, finally resulting 
in a "sting" operation that exposed a com- 
puter spy ring that sold the data it collected 
to the Soviets. This unlikely hero weaves 

tracking Spy 

through 

the Male of 

Computer 

Es image 

EGGCLIFFORD 

T 

his tale with wry humor and suspense, cre- 
ating an absorbing read. 

The Cuckoo's Egg: Tracking a Spy 
Through the Maze of Computer Espionage 
is available for $19.95 from Doubleday, 666 
Fifth Avenue, New York, NY 10103. 
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as specific game -playing tips, techniques, 
and codes. The "Turbo Tips" section re- 
veals "the hottest passwords and secret 
features" for dozens of games from Nin- 
tendo and other manufacturers, and the 
final section includes game summaries as 
well as "mini tips" for still more games. Over 
100 different games are covered in the 
book. 

Mastering Nintendo Video Games: Tips, 
Tricks, Strategies is available for $7.95 from 
Hayden Books, Division of Macmillan, Inc., 
4300 West 62nd Street, Indianapolis, IN 
46268. 
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ELECTRONICS KITS CATALOG 

from Mark V Electronics 

A full line of projects for hobbyists at all 
levels of expertise is included in this 32- 
page brochure. More than a dozen differ- 
ent amplifier kits are offered, along with an 
array of light controllers, regulators, and 
digital meters and counters. Other items 
include electronic Lotto and roulette, touch 
switches, level meters, a digital clock, a 

wireless microphone, and an infrared con- 
trol unit. The level of difficulty of each kit is 

clearly indicated in the catalog's index and 
in each fully illustrated item description. Be- 
sides the kits, LCD thermometer /clocks and 
"talking clocks" are offered fully assembled. 

Catalog C -3 is free upon request from 
Mark V Electronic, Inc., 8019 East Slauson 
Avenue, Montebello, CA 90640. 
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MASTERING NINTENDO VIDEO GAMES: 
Tips, Tricks. Strategies 

by Joshua Robbins and Judd Robbins 

Written by a father -son team, this book is 

aimed at "kids of all ages" who want to 
improve their video -game scores. It is di- 
vided into three sections. The first provides 
in -depth reviews of 25 popular Nintendo 
games, including summaries of each 
game's plot and main characters, as well 

CONSUMERS SHOULD KNOW ... 
from Electronics Industries Association/ 

Consumer Electronics Group 

Three "Consumers Should Know..." book- 
lets from the EIA/CEG provide important 
information for anyone buying and using a 
variety of popular consumer -electronic 
items. How to Save Money and Take Care 
of TV's, VCR's, Camcorders, Audio Prod- 
ucts, Computers, and other Electronic Prod- 
ucts covers preventative maintenance, in- 
cluding special -care products such as volt- 
age surge suppressors, tape -deck demag- 
netizers, and protective covers. It explains 
how to care for floppy and compact discs 
and audio and video tapes. How to Install, 
Connect, and Expand TV's, VCR's, Tele- 
phones, Audio Systems, and other Con- 
sumer- Electronic Products begins by ex- 
plaining what types of installations and ex- 
pansions you can do yourself, and which 
require professional assistance. It covers 
how to shop for and use cables, wires, con- 
nectors, and antennas; and how to hook 
up virtually every popular audio and video 
accessory. How to Choose and Use Ac- 
cessories to Improve Your Enjoyment of 
Consumer- Electronic Products points the 
reader toward accessories that enhance, 
adapt, and protect their audio, video, and 
communications products. Included are re- 
mote controls, headphones, microphones, 
stereo and surround -sound converters, port- 
able power supplies, audio and video tapes, 
video lights, tripods, modems, and more. 
Each brochure includes a glossary of terms 
and a description of related pamphlets that 
are also available. 

Each "Consumer Should Know..." pam- 
phlet is available by sending a self -ad- 
dressed, stamped (25 cents for How to 
Save Money and Take Care of..., 45 cents 
for How to Choose and Use Accessories..., 
and 65 cents for How to Install, Connect, 
and Expand...) No. 10 envelope to Elec- 
tronic Industries Association, P.O. Box 
19100, Washington, DC 20036. 
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IBM PS 2: User's 
Reference Manual 

by Gilbert Held 

Although the newest generation of IBM 
PC's -the PS /2's- support DOS and can 
run more than 99% of the software devel- 
oped for use on the original PC's, there are 
major differences between the two com- 
puter families. PS /2's use different data - 
storage media, support different expansion 
slots, and use new video standards. This 
book was written for people who have 
switched to the PS /2 system, and want to 
take full advantage of its increased capa- 
bilities. 

The book provides an in -depth guide to 
the PS /2 computers, the DOS 3.3 and 4.0 
and OS /2 operating systems, and data corn- 
munications. Beginning with an overview 
of the hardware involved, it progresses in 

a clearly written style to explain proper fixed - 
disk organization for efficient use of data - 
storage space. It describes how to create 
and implement configuration and batch 
files -including installation, hardware re- 
quirements, and commands. Detailed instruc- 
tions are provided for using both OS /2 and 
DOS, including a comparison of the two 
operating systems. Advanced DOS com- 
mands are explored, as is the OS /2 Pres- 
entation Manager. The book's coverage of 
data communications includes methods of 
transmission, protocols, LAN's, and network- 
ing techniques. 

With an emphasis on practicality, the 
book provides solutions to compatibility prob- 
lems and explains how to integrate PS /2 
with other computers. Third -party products 
that increase the performance of PS /2 sys- 
tems are also described. All procedural 
steps and instructions are accompanied by 
illustrations to make learning easier. 

IBM PS /2: User's Reference Manual is 
available for $24.95 from John Wiley & 
Sons, Business /Law /General Books Divi- 
sion, 605 Third Avenue, New York, NY 
10158 -0012. 

CIRCLE 109 ON FREE INFORMATION CARD 
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vertical sensitivity, V -mode for viewing two 
signals unrelated in frequency, dual time 
base, alternate sweep function, a 20 -MHz 
bandwidth limiter, and video -sync separa- 

The user can choose from 23 cali- 
brated sweep -time ranges on the main time 
base, and 20 calibrated ranges on the de- 
layed -sweep time base. Each sweep -time 
range is fully adjustable between calibrated 
ranges. A x 10 magnifier is also provided 
to allow closer examination of waveforms. 
In delayed -sweep operation, the delayed 
signal can be viewed as a second trace, or 
superimposed on the non -delayed signal. 
For special applications, the 2190 also of- 
fers front -panel x -y operation, TTL- compat 
ible z-axis input, channel 1 output on the 
rear panel, signal delay line, and single 
sweep operation. 

.. 
" 

"1.` 

x 

*+- ` 

The model 2190 oscilloscope, complete 
with two probes, a manual, and a sche- 
matic diagram, has a suggested user price 
of $1645.00. For additional information, con- 
tact B &K- PRECISION, Maxtec International 
Corp., 6470 West Cortland St., Chicago, IL 

60635. 
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COMPACT -DISC PLAYER 

Improved digital filter oversampling and 
multiple digital-to-analog converters in 

NEC's CD 730 CD player provide substan 
tially reduced audio distortion. Professional - 

quality features include a 16 -times trans - 
versal filtering circuit; four dedicated D/A 
converters (two for each audio channel) to 
minimize crosstalk and phase shift; electri- 
cal and optical digital outputs to transmit 
audio data in unaltered digital form to com- 
patible amplifying systems; and an optical 
decoupling mechanism to reduce digital 
noise and RFI. 

The unit's convenience features include 
auto edit, which lets the user select spe- 
cific songs; auto space, which provides a 

5- second pause between tracks, helpful 
when recording from a CD; and "cue and 

100 -MHz OSCILLOSCOPE 

B &K- PRECISION's model 2190 oscillo- 
scope offers a wide range of high -end fea- 
tures, including triple input and six -trace, 
operation, which allows three different sig- 
nals to be observed at two timebase set- 
tings. The instrument provides excellent 
high- frequency triggering; it will trigger on 
signals well beyond its rated bandwidth. 
That extra margin ensures stable perform- 
ance over the full rated bandwidth. 

Other features include 1 -mV -per- division 

Parts 
EMINENCE 

EXPrgagq 
1- 800 -338 -0531 

R 
by EMINENCE 

AA ` MOTOROLA PddycaX 

(V) PIONEER' 

3 -WAY 100W CROSSOVER 

12 dB/octave rolloff. 
800Hz, 5000Hz 
crossover points. 8 

ohm, 100 watts RMS. 

#260 -210 
$12.50 $9.95 
(1 -9) (10 -up) 

SPEAKER CONTROL 
PANEL 
Panel with 50 watt L -pads 
for tweeter and midrange 
and built -in LED power 
meter. 8 "x 2 1/2" 100 
watt vez.ion available 

$14.50 $12.90 
#260 -235 (1 -5) (6 -up) 

WALNUT SPEAKER 
CABINET KIT 
Super quality, 
genuine walnut 
veneer cabinet. Kit 
includes: routed and 
mitred top, sides, 
and bottom in 
unfinished 3/4" 
walnut veneer. Cut 
your own custom 
holes in the front 
and rear to match 
your drivers. 15" x 
24" x 11". Volume: 
1.9 cubic feet. 

á e 

#260 -350 $22.50 
(1 -3) 

$19.95 
(4 -up) 

12" SUB WOOFER 
Dual voice coil sub woofer. 
30 oz. magnet, 2" voice 
coils. 100 watts RMS, 146 
watts max. fs = 25 Hz. 6 ohm 
(4 and 8 ohm compatible). 
SPL =89 dB 1W /1M. 
Response: 25-700 Hz. 
QTS =.31, VAS= 10.3 cu. ft. 
Pioneer #A30GU30 -58D. 
Net weight: 6 lbs. 

39.8 
1 -3) #290 -145 0 

$36.80 
(4 -up) 

18" EMINENCE WOOFER 
MADE IN USA 

100 oz. magnet, 3" voice 
coil. 250 watts RMS, 350 
watts max. 8 ohm, 30 Hz 
resonant frequency. 22- 
2700 Hz response. 
Efficiency: 95 dB 1W /1M. 
Paper cone, treated 
accordian surround. Net 
weight: 29 lbs. 

#290 -200 x98'90 
(1 -3) 

$89.50 
(4 -up) 

12" POLY WOOFER 
Super duty, 40 oz. magnet. 
100 watts RMS, 145 watts 
max. 4 and 8 ohm compat- 
Ne (6 ohm). 2" voice coil. 
fs =25 Hz. QTS =.166, 
VAS = 10.8 at ft. 
Response: 25 -1800 Hz. Net 
weight 9 lbs. Pioneer 
#A30GU40 -S1D 

#290 -125 $36.80 $34.50 
(1 -3) (4 -up) 

PIONEER HORN 
TWEETER 
Mylar dome. 2.93 oz. 
barium ferrite magnet. 8 
ohm. Response: 1800- 
20000 Hz. 35W RMS, 
50W max. fs = 2000 Hz, 
SPL = :.06 dB. Pioneer 
#AHES0 -51F 

#27C -050 $6.so $5.90 
(1 -9) (10 -up) 

Express 
340 E. Fest St., Dayton Olio 45402 
Local: 1 -513- 222 -0173 
FAX 513- 222 -4544 

' Is day money back guarantee '$15.00 minimum order ' We accept 
Mastercard, Visa Diaccer, and COD. orders '24 has shipping 
'Shipping charge = OPS chart rate #91,00 (53.00 minimum charge) 
'Hours: 8:30 am- 600 pm EST, Monday - Friday 'Mail order 
customers, please call for shipping estimate on orders exceeding 
5 lbs. 

15" THRUSTER WOOFER 
Thruster by Eminence. 
Made in USA. Poly foam 
surround, 58 oz. magnet. 
2 -1/2", 2 layer voice coil. 
150 watts RMS, 210 watts 
max. 4 ohm. fs = 23.5 
Hz, QTS =.33, VAS= 17.9 
cu ft. SPL = 94.8 dB 1W/ 
1M. Net weight: 15 lbs. 

$43.50 
#290 -180 (1 -3) 

TITANIUM COMPOSITE 
TWEETER f 

Timdum is depcsimd on a polymer 
dome to combine the advantages of 
bah hard and soh dome 
tenlmdogies. S ohm. Ferro fluid 
cooled voice coil. fa =1200 Hs, 
SPL = 90 dB 1 W /1M. SO watts RMS, 
70 watts max. 4' round Polydax 
pan #DTW 100T125. 

#270 -047 
$27.50 
(1 -9) 

r 

$24.80 
(10 -up) 

$39.80 
(4 -up) 

GRILL FRAME KIT 
With this kit you 
can make speaker 
grill frames up to 
30 "x40". Kit 
includes 4 comer 
pieces, 2 ^C' 
brackets, and 7 

frame bars. Grill 
mounting kit 
included. 

#260 -333 $8.50 
(1 -9) 

$7.80 
(10 -up) 
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review," which plays five seconds from 
each track to help the listener find the de- 
sired song. "Delete programming" tells the 
player which songs not to play, and "time 
search" tracks the length of recordings. The 
player also has digital audio fade, auto and 
manual edit modes, and 24 -track random 
memory. 

The CD -730 compact -disc player has a 

suggested retail price of $399.00. For ad- 
ditional information, contact NEC Home Elec- 
tronics (U.S.A.), Inc., 1255 Michael Drive, 
Wood Dale, IL 60191. 
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CAR -AUDIO AMPLIFIER 

Styled in black, with a distinctive pyramid - 
like shape, Sansui's SM -A807 power am- 
plifier delivers a maximum 100 watts per 
channel for stereo operation, and can be 
bridged to provide 200 watts of mono power. 
The car -audio power amplifier has a fre- 
quency response of 10 Hz 100 kHz ± 3 
dB. THD is less than 0.04% and the signal- 

to -noise ratio is 90 dB. The 6.6 -pound amp 
measures 1113/16- inches wide by 29/16 - 

inches high by 85/16- inches deep. With ad- 
justable -level RCA inputs, the SM -A807 is 

easy to install. 
The SM -A807 car -audio power amplifier 

has a suggested list price of $399.95. For 
further information, contact Sansui Electron- 
ics Corp., 1250 Valley Brook Avenue, 
Lyndhurst, NJ 07071. 
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ISOLATED AC -POWER SOURCES 

KAPPA /VIZ's lso -V -AC ll WP -30 and Iso -V- 

AC III WP -32 (pictured) provide isolated - 
output AC voltage, adjustable from 0 to 150 
volts. The WP -30 can supply a continuous 
5 -amp output current to a maximum of 650 

VAC, and the WP -32 can supply a continu- 
ous 10 -amp output current to a maximum 
of 1300 VAC. The output current can be 
set to the maximum output desired, at which 
point a latching relay will open the circuit 
and reduce output volts and amps to zero. 
Two parallel three -prong AC sockets are 
provided, allowing the unit to be used for 
more than one load. 

Both models include a leakage tester that 
can measure AC- current in electronic equip- 
ment to determine if the leakage is within 
UL and CSA limits. An audible alarm warns 
of "hot" chassis or shorts to exposed metal 
on the equipment under test. Each unit 

comes with two 31/2 -inch meters. One meter 
monitors line or output voltage and the other 
can be used to display output current or 
leakage. For safety, the units' metal cases 
are connected to the power -line ground 
through the three -conductor AC -power cord. 
The AC input is separately fused. 

The Iso -V -AC II WP -30 and Iso -V -AC III 

WP -32 have suggested user prices of 
$420.00 and $570.00, respectively. For fur- 
ther information, contact KAPPA/VIZ Test 
Equipment, 175 Commerce Drive, Fort Wash- 
ington, PA 19034. 
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microprocessor with 8 -MHz clock speed, 
640K of available memory, a built -in real - 
time clock, and a full -size 84 -key keypad 
with enhanced keypad emulation. The 80 
x 20, high- contrast LCD has 640 x 200 
resolution. The fold -over display measures 
approximately 9 inches diagonally, and 
closely resembles the aspect ratio of con- 
ventional video monitors. The laptop also 

has a parallel printer port, a serial commu- 
nications port, and one dedicated internal 
modem slot. 

The 1100 FD laptop computer (catalog 
No. 25 -3530) has a retail price of $999.00. 
A 2400 -bps internal modem (catalog No. 
25 -3538) and a replacement battery (cata- 
log No. 25 -3536) are available optionally 
for $199.95 and $29.95, respectively. For 
more information, visit or call your local 
Radio Shack Computer Center or Radio 
Shack store. 
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LAPTOP COMPUTER 

Aimed at portable- computer users who re- 
quire PC compatibility but don't want the 
tradeoff in terms of increased weight, size, 
and cost, Tandy has introduced the ultra - 
light 1100 FD laptop computer. It features 
the MS -DOS 3.3 operating system and Desk - 
Mate's Desktop, TEXT application, and 
90,000 -word spell checker in ROM. With 
those features, its one 31/2 -inch 720K drive 
provides plenty of disk space for most pur- 
poses. In addition, the standard array of 
DeskMate applications, accessories and util- 
ities- Worksheet, Filer, Telecom, Calendar, 
Address Book, PC -Link, etc. -are included 
on floppy disks. 

The 1100 FD measures 12.1 x 2.4 x 
9.8 inches and weighs less than 61/2 

pounds. It runs for more than five hours on 
a removable, rechargeable battery. An AC 
adapter /recharger is included. The laptop 
has a low- battery indicator and a battery - 
saving stand -by mode. 

Other features include an NEC V -29 

VHS CAMCORDER 

Digital special effects including picture wipe, 
image mix, and strobe set Philips' top- of -the- 
line Sylvania VKC242A apart from the 
camcorder crowd. When using picture wipe, 
the last shot recorded is stored in the digi- 
tal memory and used as a transition into 
the next recorded segment. The photogra- 
pher can choose between left -to -right wipes, 
center wipes, and a "dissolve wipe" effect. 
Six different image mixes are available: The 
stored and live pictures can be viewed si- 
multaneously on a full screen, viewed side 
by side, viewed with either of those pic- 



tures in the center of the screen and the 
other surrounding it, or the stored picture 
can appear in the upper -left or lower -right 
corner with the live picture filling the rest of 
the screen. The strobe feature lets the user 
record a series of progressive still images 
onto the tape. 

The VKC242A also offers a 10 -watt inte- 
grated DC video light, a flying erase head, 
and a built -in monitor speaker with volume 
control. Other advanced features include 
VHS index search, audio /video dubbing, 
automatic date with battery backup, wind - 
noise defeat, and review /edit search. The 
camcorder has an 8:1 f/1.2 two -speed zoom 
lens with Macro, and a two position high- 
speed shutter. 

The model VKC242A VHS camcorder, 
including a 3 -year limited video -head war- 
ranty -has a suggested retail price of 
$1,849.00. For more information, contact 
Philips Consumer Electronics Company, 
One Philips Drive, P.O. Box 14810, 
Knoxville, TN 37914 -1810. 
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WEATHER RADIO CB 

By combining a National Weather Service 
receiver with a CB, Cobra's 18RV offers a 

complete travel- information center in one 
unit. The model 18RV, designed with truck- 
ers, RV owners, and off -road enthusiasts 
in mind, is also the industry's first mobile 
CB with a front -firing speaker. That makes 
it easy to install under a seat, in the 
dashboard, or in an overhead instrument 
panel- without needing to cut extra open- 
ings for speakers. 

The radio's integrated National Weather 
Service receiver allows selection of the three 
most active weather frequencies by a front - 
panel switch. The 24 -hour broadcasts pro- 
vide regional and local forecasts and 

11111177__11- 

weather summaries, as well as weather - 
related highway and waterway information 
and emergency announcements about 
travel conditions. The weather bands are 
received with the CB's standard antenna. 

Other features of the 18RV include elec- 
tronic tuning, a front -panel microphone con- 
nector, squelch control, and an automatic 
noise limiter to reduce background noise. 
Its "channel saver" feature retains the last 
channel used when the CB is turned off. 
The large LED readout includes separate 

M O R E T H A N 

286 SupersPort Laptop by 

Heathkit 
Your logical source for quality computer and elec- 

tronic product needs, the FREE Heathkit Catalog 
is your key to a fun and exciting hobby. The Heathkit 

Catalog contains powerful kit laptop and desktop 

computers, test instruments, weather equipment, 
and home theater components, plus self -study 

electronics courses. Order your FREE Heathkit 
Catalog today! It's the logical thing to do! 

1- 800 -44 -HEATH 
(1- 800 -444 -3284) 

I Name 

Address 

Send to: Heath Company, Dept. 107 -864 
Benton Harbor, Michigan 49022 

State Zip 

A subsidiary of Zenith Electronics Corporation 

CIRCLE 11 ON FREE INFORMATION CARD 

transmit and receive indicators and a signal - 
strength meter. 

The 18RV CB radio has a suggested re- 
tail price of $129.00. For more information, 
contact Cobra Electronics Group, Dynas- 
can Corporation, 6500 West Cortland 
Street, Chicago, IL 60635. 
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COMPACT SPEAKER 

Ideal for situations where space is at a pre- 
mium, Cambridge SoundWorks' Ambiance 
speaker system measures just 71/16 x 107/8 

x 51/2 inches. The compact two -way sys- 
tem was designed by Henry Kloss accord- 
ing to classic acoustic suspension princi- 
ples. It uses a 61/2 -inch long -throw woofer 

and a 1 -inch dome tweeter. While a mini- 
mum of 15- watts -per -channel is recom- 
mended, unusually high power- handling ca- 
pabilities assure safe operation with virtually 
any amplifier or receiver designed for home 
use. The Ambiance can also be used as 
an extension speaker, and in surround - 
sound systems in the rear or in the "front 
center -fill" position. 

Ambiance speakers are available for 
$109.00 each in gunmetal -gray Nextel or 
primed but unpainted; in a solid -oak cabi- 
net, they cost $129.00 each. (Prices do not 
include shipping.) For additional informa- 
tion, contact Cambridge SoundWorks, Inc., 
154 California Street, Newton, MA 02158; 
1- 800 -252 -4434 (in Canada, 1- 800 -525- 
4434). 
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DATA -ACQUISITION CARD 

A turnkey 8- channel data -acquisition sys- 
tem from Global Specialties, dubbed the 
PROTO -KEY AD -128, offers an accurate 
means of real -time data collection from 
IBM and compatible PC's. It comes com- 
plete with menu -driven software, no pro- 
gramming skill is required. The software 
uses a pop -up menu format, and users can 
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save and recall experiment setups, log data, 
or obtain on -line help with a single key 

stroke. Data can be stored in a disk file for 
later use with popular spreadsheet and anal- 
ysis program. 

The board plugs directly into the PC's 
I/O expansion slot. It includes 8 A/D input 
channels with 12 -bit resolution, selectable 
conversion times of 7 Hz or 30 Hz, three 
input ranges from ±5 volts to 50 mV, 100- 

uv resolution, software- programmable gain, 
and built -in thermocouple linearization. The 
AD -128 easily interfaces to a variety of 
transducers, and with the optional WORK- 
BOX accessory it is possible to construct 
specialized signal- conditioning circuits. Ac- 

cessory pods for interfacing type -K ther- 
mocouples are available in single -channel 
or eight -channel versions. 

The PROTO -KEY AD -128 data- acquisi- 
tion system costs $395.00. For further in- 

formation, contact Global Specialties, 70 
Fulton Terrace, New Haven, CT 06512; Tel. 

1- 800 -572 -1028. 
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models have soft earpads and an adjusta- 
ble headband for comfortable listening. 

The AR2200 and AR2203 AM /FM ste- 
reo headphone radios have suggested re- 
tail prices of $19.95 and $24.95, respec- 
tively. For further information, contact Emer- 
son Radio Corp., One Emerson Lane, North 
Bergen, NJ 07047. 
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AM /FM HEADPHONE RADIOS 

Two AM /FM stereo headphone radios from 
Emerson, models AR2200 and AR2203 fea- 
ture FM- mono /FM- stereo slide switching, 
a built -in four -section telescoping FM an- 
tenna, an AM ferrite antenna, direct station 
rotary tuning, and rotary volume control. 
The AR2203 (pictured) also offers a three - 
band graphic equalizer for bass. mid- 
range, and treble. Both compact, lightweight 

SURGE SUPPRESSORS 

Specially designed for protecting data lines 
(DL) in computer and communications sys- 
tems against transient voltages, Verite's Veri/ 

Protektor line of surge suppressors safe- 
guard signal lines and equipment against 
electrical overstress caused by lightning, 
electrical motors, heavy machinery, or gen- 
erators in the area. The devices are quali- 
fied with 6000 -amp 8 x 20 microsecond 
pulses and attenuate transients that exceed 
EIA limits with a peak current up to 25 amps. 

The DL series includes three standard 
models of 2, 6, or 8 lines rated for the de- 
sired clamping voltage. The standard clamp- 
ing voltages offered are 5, 12, 24, and 48; 
special voltages are available on request. 

Custom units for up to 1024 lines are also 
available, and multiple banks can be added 
in parallel for larger systems. The 2 -, 6 -, 

and 8 -line units are configured in individual 
modules using screw terminal connectors. 
Larger systems use plug -in circuit cards of 
16 lines each that plug into a custom inte- 
grated rack -mount system. Each cabinet 
features an interconnecting backplane, 
power supplies, and a distribution network. 

The Veri /Protektors DL surge suppres- 
sors cost $59.90 for the 2 -line model, 
$89.90 for the 6 -line, and $129.00 for the 
8 -line. For additional information, contact 
Verité, P.O. Box 697, Harbor City, CA 
90710 -0697. 
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as well as a time -keeping device. The 13- 
inch diameter clock has numbers in binary 
digits, especially appealing to computer 
lovers who are accustomed to working in 

the binary system. The timepiece has bat- 
tery- operated precision quartz movement, 
so it can be hung anywhere; an AA battery 
is included. 

The Binary -Digit Wall Clock costs $49.95 
plus $3.00 for shipping and handling. For 
more information, contact Sunrise Computer 
Products, P.O. Box 709, Kenilworth, NJ 
07033. 
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BINARY -DIGIT CLOCK 

Adding a high -tech touch to home or office, 
the Binary Digit Wall Clock from Sunrise 
Computer Products is a conversation piece 

DIGITAL HF TRANSCEIVER 

Designed for serious contesting and DX'ing, 
Kenwood's TS -950SD is the first amateur 
radio transceiver to use digital signal - 
processing (DSP) techniques, a 50 -volt final 
amplifier, dual fluorescent -tube digital dis- 
play, and a digital bar meter with a peak - 
hold function. The transceiver is fully 
equipped with CW, SSB, and AM IF filters. 

The unit's digital signal processor im- 
proves spurious response and unwanted 
sideband suppression, and delivers flat and 
clean sound with a wide frequency re- 
sponse. The user can choose from any of 

.wAir rc AMP sue 
AEI 

four possible audio levels on the DSP. For 
CW, digital filtering results in a waveform 
that is free of key clicks; the waveform's 
rise time is adjustable. A digital AF filter, 
synchronized with SSB IF -slope tuning, pro- 
vides optimum filter response. 

The TS -950SD can receive two frequen- 
cies simultaneously. Its built -in micropro- 
cessor has been factory programmed to 
quickly tune for minimum SWR, and the 
tuner settings can be stored in memory. 

(Continued on page 22) 



No other training in school, on the job, 
anywhere -shows you how to trouble- 

shoot and service computers like NRI 

HARD DISK 
20 megabyte hard disk drive you install 
Internally for greater data storage 
capacity and data access speed. 

DIGITAL MULTIMETER 
Professional test instrument for 
quick and easy measurements. 

LESSONS 
Clearcut illustrated 
texts build your 
understanding 
of computers 
step by step. 

PACKARD BELL COMPUTER 
NEC V40 dual speed (4.77 MHZ /8 MHz) CPU, 
512K RAM, 360K doublesided disk drive. 

MONITOR 
High -resolution, non -glare, 12 Tn. 
monochrome monitor with tilt and 
swivel base. 

TECHNICAL MANUALS 
Wth professional programs and 

complete specs on Packard 
Bell computer. 

DISCOVERY LAB 
Complete breadboarding 

system to let you design and 
modify circuits, diagnose 

and repair faults. 

SOFTWARE 
Including MS -DOS, GW 
BASIC, word processing, 
database and spreadsheet 
programs. 

Only NRI walks you through the 
step -by -step assembly of a powerful 
XT- compatible computer system you 
keep -giving you the hands -on 
experience you need to work with, 
troubleshoot, and service all of today's most 
widely used computer systems. You get all it 
takes to start a money- making career, even a 
business of your own in computer service. 

No doubt about it: The best way to learn to service computers is to actually 
bulk! a state-of-the-art computer from the keyboard on up. As you put the 
machine together, performing key tests and demonstrations at each stage of 
assembly, you see for yourself how each part of it works, what can go wrong, 
and how you can fix it. 

Only NRI -the leader in career-building, at -home electronics training for 75 
years -gives you such practical, real -world computer servicing experience. Indeed, 
no other training -in school, on the job, anywhere- shows you how to trouble- 
shoot and service computers Wee NRI. 

You get in- demand computer servicing skills as you 
train with your own XT- compatible system -now 

with 20 meg hard drive 

With NRI's exclusive hands -on training, you actually build and keep the powerful 
new Packard Bell VX88 PC/XT compatible computer, complete with 512K RAM and 

20 meg hard disk drive. 

You start by assembling and testing the "intelligent" keyboard, move on to test 

the circuitry on the main logic board, install the power supply and 5'A " disk drive, 
then interface your high -resolution monitor. But that's not all. 

Only NRI gives you a top -rated micro with complete 
training built into the assembly process 

Your NRI hands-on training continues as you install the powerful 20 megabyte hard 
disk drive- today's most wanted computer peripheral -included in your course to 
dramatically increase your computer's storage capacity while giving you lightning- 

quick data access. 

Having fully assembled your Packard Bell VX88, you take it through a complete 
series of diagnostic tests, mastering professional computer servicing techniques as you 
take command of the full power of the VX88's high -speed V40 microprocessor. 

In no time at all, you have the confidence and the know -how to work with, 
troubleshoot, and service every computer on the market today. Indeed you have 

what it takes to step into a full-time, money -making career as an industry technician, 
even start a computer service business of your own. 

No experience needed, NRI builds it in 

You need no previous experience in computers or electronics to succeed with NRI. 
You start with the basics, following easy -to-read instructions and diagrams, quickly 

DIGITAL 
LOGIC 

PROBE 
Simplifies 

analyzing digital 
circuit operation. 

moving from the fundamentals to 
sophisticated computer servicing 

techniques. Step by easy step, you 
get the kind of practical hands -on 
experience that makes you uniquely 

prepared to take advantage of every 
opportunity in today's top -growth 

field of computer service. 

What's more-you learn at your own 
pace in your own home. No classroom 

pressures, no night school, no need to 
quit your present job until you're ready 

to make your move. And all throughout 
your training, you have the full support of your personal NRI instructor and the NRI 

technical staff always ready to answer your questions and give you help whenever 
you need it. 

Your FREE NRI catalog tells more 

Send today for your free full -color catalog describing every aspect of NRI's innovative 
computer training, as well as hands -on training in robotics, video/ audio servicing, 
electronic music technology, security electronics, data communications, and other 
growing high -tech career fields. 

If the coupon is missing, write to NRI School of Electronics, McGraw -Hill 
Continuing Education Center, 4401 Connecticut Avenue, Washington, DC 20008. 

PC/XT and XT are registered trademarks of International Business Machines Corporation 
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New Products 
(Continued from page 18) 

The transceiver includes all of Kenwood's 
well -known interference -reducing controls - 
SSB IF slope tuning, CW variable -band- 
width tuning, CW AF tune, IF notch filter, 
dual -mode noise blanker with level control, 
a 4 -step RF attenuator, and all -mode 
squelch circuit. 

Microprocessor- managed frequency con- 
trol is easy to operate using the transceiver's 
built -in keyer, direct BAND ACCESS key, and 
illuminated keyboard frequency selection. 
It offers 100 - channel memory that stores 
independent transmit and receive frequen- 
cies, mode, filter data, auto -tuner data, and 
tone frequency. Ten channels are used to 
establish the upper and lower limits for the 
programmable band marker. 

The TS -950SD transceiver has a sug- 
gested retail price of $4399.95. For addi- 
tional information, contact Kenwood U.S.A. 
Corporation, Communications & Test Equip- 
ment Division, 2201 East Dominguez 
Street, Long Beach, CA 90810. 

CIRCLE 86 ON FREE INFORMATION CARD 
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monitor SWR, forward and reflected power 
at a single glance. There are two power 
ranges available for forward and reflected 
power: 2000 watts forward and 500 watts 
reflected, or 200 watts forward and 50 watts 
reflected. The instrument displays SWR 
from 1:1 to 8:1, and covers 1.8 to 30 MHz 
with 10% accuracy. 

The MFJ -815B cross -needle SCR/wattme- 
ter, with a full one -year guarantee, costs 
$69.95. For more information, contact MFJ 
enterprises, Inc., P.O. Box 494, Mississippi 
State, MS 39762. 

CIRCLE 88 ON FREE INFORMATION CARD 

POWER SUPPLY 

Elenco's 3- output power supply, model XP- 
620, is regulated to better than 0.2 -volts 
when going from no load to a full load. It 

provides one fixed voltage -5 volts DC at 
3 amps -and two variable supplies -1.5 
volts DC to 15 volts DC and ± 1.5 volts DC 
to ± 15 volts DC at 1 amp. 

The XP -620 is small enough to fit on 
any workbench, measuring just 81/4 x 7 x 

4 inches. It is available fully assembled with 
a two -year warranty, or in kit form with easy - 
to- follow instructions and circuit descriptions. 

The XP -620 3- output power supply costs 
$89.95 fully assembled or $59.95 in kit form. 
For more information, contact Elenco Elec- 
tronics, 150 West Carpenter Avenue, Wheel- 
ing, IL 60090. 

CIRCLE 87 ON FREE INFORMATION CARD 

SWR WATTMETER 

A peak- reading function, offered along with 
the standard average- reading function, dis- 
tinguishes the MFJ -815B lighted cross - 
needle SWR /Wattmeter. It lets users 

EMI FILTER MODULE 

An easy way to eliminate the problems of 
stray electromagnetic interference (EMI) 
in signal cables running between poorly 
filtered equipment is provided by 
Coilcraft's EMI Filter Module. Many pieces 
of electronic equipment produce large 
amounts of EMI that can interfere with 
low -level data and timing signals. If it isn't 
eliminated inside the equipment, EMI can 
escape through connector cables, where it 
mixes with the signal and often spreads to 
other devices. EMI can cause printer mal- 

functions, corrupted data, and errors in 
modem transmissions. 

The EMI Filter Module has two DB -25- 
type connectors (one male and one female) 
and plugs between an RS -232 cable and 
an input or output port. Common -mode cir- 
cuits filter all lines except the frame 
ground, attenuating EMI by at least 15 dB 
over the critical 30 300 -MHz range. 

The EMI Filter Module costs $29.95 plus 
shipping. For further information, contact 
Coilcraft, 1102 Silver Lake Road, Cary, 
IL 60013. 

CIRCLE 89 ON FREE INFORMATION CARD 

VIDEO DISPLAY RESTORER/ANALYZER 

Designed for servicing computer video ter- 
minals as well as video monitors and tele- 
vision receivers, B &K- PRECISION's model 
490 can display the condition of a CRT and 
then, through an exclusive restore capabil- 
ity, extend its life and improve performance. 
The unit's patented "Tri- Dynamic" multiplex 
test method simultaneously tests all three 
CRT gun colors. Only the beam current 
that actually passes through the G1 aper- 
ture to the screen is measured, providing 
an immediate analysis of cathode -to -cath- 
ode leakage. Results are displayed on in- 
dividual meters. The model 490 also ana- 
lyzes G1 -to- cathode leakage and tests 
focus -electrode continuity. 

The model 490 removes shorts, cleans 
and balances guns, and rejuvenates cath- 
odes. The restoration process is completely 

automatic, requiring no adjustments or spe- 
cial monitoring. The CRT's cathode con- 
trols its own restoration duration, reducing 
the risk of cathode damage. B &K says that 
more than 95% of the CRT's that have been 
restored with the technique used by the 
model 490 function as well as new tubes 
for as long as two years. 

The instrument comes in a rugged, 
molded plastic case with CRT -adapter stor- 
age space in the lid. It is supplied with six 
CRT adapters, and other adapters for a 
variety of VDT's, video monitors and televi- 
sion receivers. A CRT Information Updat- 
ing Service provides users with charts that 
describe how to use the restorer /analyzer 
with all common CRT's. The charts are up- 
dated twice yearly. 

The model 490 video -display restorer/ 
analyzer has a suggested user price of 
$715.00. For further information, contact 
B &K- PRECISION, Maxtec International Cor- 
poration, 6470 West Cortland Street, Chi- 
cago, IL 60635. 

CIRCLE 100 ON FREE INFORMATION CARD 



Think 
Tank 

BRAIN BUSTERS! 

I was at home working on a project, 
busily populating a board and sol- 

dering components in place. That's 

when the doorbell rang. It was my 
friend Murray, who always showed up 
unannounced. I went back to the din- 
ing -room table, which frequently serves 
as my workbench, and Murray sat 
down alongside me. I had components 
all over the place, and he picked up a 
handful of green disc capacitors. He 

laid them on the table, like this: 

000 
"Byron," he said, can you move only 

one of these things only once, and 
have four of 'em in each row ?" 

I glanced at what he had done. Im- 
possible. I put the soldering iron down, 
and he watched, amused, as I made a 
couple of tentative moves. "How ?" I 

asked. "Work on it," he said. "Murray," I 

told him, either show me how to do it, or 
I'm going to strangle you. That's your 
choice." 

Well, to make a long story short, he 
did it! I didn't believe him, but it can be 
done, and so simply that you'll be totally 
flabbergasted. Now I know you guys like 

these little brain teasers, so this is it for 
this month. Since you can't reach me to 
strangle me, I'm safe. Next month I'll 

give you the answer, okay? 
The mail has been pouring in from all 

of you, with the correct answer to "How 
to bring back seven gallons of water." 
And I mean, you have been flooding 
me! I don't really expect too much mail 
on the one with the disc capacitors, as it 

is a little tough. Incidently, if you haven't 

By Byron G. Wels, K2AVB 

got six ceramic discs, you can do it with 
coins too. 

Now let's get down to business and 
see what the flood ( ?) of mail brought in 

for this month. The guys whose circuits 
appear here have already received 
one of our dwindling supply of Fips 

Books. 
And speaking about the Fips Books, 

I've got some good news. Today, yes, 

this very day, the boss and I went to the 
warehouse and located a few addi- 
tional cartons of the Fips Book. Now the 
pressure is off, and we've got a brand 
new supply that should hold us for at 
least the next week or so! 

As I said, the mail has been pouring in 

(in three- and five -gallon buckets). Let's 

see what you guys have been up to 
lately. 

Digital Readout. This unit displays a 
scale using even numbers or odd num- 
bers. It's simple, inexpensive, and uses 
only three IC's. See Fig. 1. When VIN is 

below all four references on the LM324, 
all outputs are low, causing all outputs 
of the 4070 to be low. That causes a 0 to 
appear on the seven -segment LED dis- 
play (DISP1). 

As each reference point is passed 
and its output goes from low to high, 
DISP1 displays the numbers 2, 4, 6, and 
8. As the voltage decreases, the num- 
bers will decrease in value; e.g., 8, 6, 4, 

2, 0. By placing S1 (a SPDT toggle switch 
connected to pin 7 of U3) to Vcc from 
ground, the scale will then read 1, 3, 5, 7, 

9 and vice -versa. The hardest part will 
be deciding whether to choose an 
even- or an odd -numbered scale, and 
that's the reason for the toggle switch. 

The feedback loops on the four op- 
amps (U1- a -U1 -d) are a must to ensure 
clean switching states and sharp 
number changes. You can make your 
own reference scale (resistor network). 
The one shown covers the full range 
from ground to Vcc' 

You can substitute a 7486 (TTL ex- 

clusive -oR) and a 7447 (TTL 7- segment 

TURBOSPORT 386 
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80386 32 -bd processor, 12/6 MHz (swilchablel. 
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decoder /driver) for their CMOS coun- 
terparts, but it will be necessary to re- 
wire the circuit somewhat due to 
differing pinouts. If TTL units are sub- 
stituted for those shown in the sche- 
matic diagram, use LS (low -power 
Shottky) units only. 

I've learned thatfeeding a signal to a 
standard TTL device from pin 14 of U1 -d 
(during the low output state) causes the 
output of U1 -d to rise just enough to 
cause the D -input of the 7447 trouble in 
recognizing if it's a low or a high state, 
and consequently the D input will as- 
sume a high state and the numerical 
LED display will show a number eight or 
nine and a number of Arabic symbols. 

I hope that qualifies me for a Fips 
Book. 

-Michael S. Lewis, London, Ontario, 
Canada 

Right Mike. It qualifies you and howl 
This sort of circuit is more a tutorial than 
anything else, but there's nothing wrong 
with our learning more from our read- 
ers. I do it all the time. 

Auto Kitchen Fan. While I've got your 
attention By, look at this Automatic 

vcc 

R1 
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1MEG 1 

O1 

TIL414 
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Fig. 2. This simple IR control circuit is designed to activate a kitchen exhaust fan under 
pre -defined conditions. 

Kitchen Fan (see Fig. 2). In my circuit, the 
IR detector has a sort of wide -angle 
view of the whole stove top, but not the 
exhaust hood light, so it will operate 
properly. When the IR detector "sees" 
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Fig. 1. The Digital Readout displays a scale using either even numbers or odd numbers, 
from low to high (0, 2, 4, 6, 8) or from high to low (8, 6, 4, 2, 0). 
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heat, it automatically turns on the kitch- 
en fan. Mine comes on when there is 

any warmth to be vented at the 
stovetop, even from the oven's vent up 
through one of the back burners. 

Capacitor C1 can be any value be- 
tween 0.02 µF and 2.2 I.LE The higher 
the capacity, the less sensitive the cir- 
cuit will be. The circuit can be powered 
from any supply that can provide 9- 
volts DC; a small wall -plug type, for in- 
stance. 

Okay, I've submitted my two applica- 
tions circuit, and hope that at least one 
of them will be worth a book. 

-Don M. Beaver, Santoquin, UT 
Well Don, you've done it again. But 

I'm not sending you Iwo Fips books. For 
your effort, you're going to be re- 
warded with one of our Think Tank 
books! 

Ultimate Alarm. I had my car stolen, 
and was not about to have that experi- 
ence repeated. I shopped around for 
car alarms, not for prices, as I was deter- 
mined to build my own. I was looking for 
features. Finally, armed with sufficient 
knowledge, I designed a unit that I felt 
incorporated the best that the others 
had to offer. I'll grant that it was too 
complete, but the circuit shown here 
(see Fig. 3) omits some of those features 
that aren't really required. I think you'll 
like it. 

You can't forget to set it; the circuit 
automatically turns on when the car is 

turned off. It gives you a variable time to 
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get out and lock up, and also provides 
a variable time delay to get in and start 
the car. The alarm I used was a 110 -dB 
siren from Radio Shack. It's mounted 
inside the car and out of sight. The rea- 
son for that is that most outside alarms 
really don't attract much attention, and 
the sound from this unit is so loud (on the 
threshold of pain) thatyou just can't stay 
in the car while the siren is sounding. 

Here's how it works: Due to the innate 
instability of 555 oscillator /timers, they 
are always powered down when the 
car is on. That keeps the alarm from 
going off while you're driving. As soon 
as the car is turned off, Q2 switches off 
and shunts power to U1. When that hap- 
pens, U1 immediately sends its output 
high, keeping Q3 on, and thereby pre- 
venting power from returning to U2. 

Transistor Q2 also sends power to Q3's 
collector to be used only when U1 has 
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completed its timing cycle. When U1 

has finished, it turns Q3 off, which in turn 
activates Q4, sending power to the bal- 
ance of the circuit. That timing period 
was the time needed to get out of the 
car. LEDI indicates that the system is 

disarmed, and LED2 indicates that the 
system is armed. 

At this point, U2 waits for a trigger 
pulse from the car's door switches or 
dome light. A positive impulse at the 
4011's input sends a negative trigger 
pulse to the first stages of U2, which is 

connected as a cascading timer. The 
first stage's output goes high for a time 
to allow the car to be turned on. 

If that does not happen, the first 
stage's output goes low, sending a low 
trigger pulse to the second stage. The 
second stage then sends its output 
high, turning on Q5, which sounds the 
alarm for a given time. Once that time 
has elapsed, the alarm is shut off by a 
low output to Q5 and the system is reset. 

If the car door is closed or a second 
door opened while the alarm is sound- 
ing, the first stage re- triggers and pre- 
pares to extend the on -time of the 
alarm. 

The cascading or counting action 
continues until the car is leff alone. You 
can add a switch on the positive supply 
rail at J3 to override and silence the 
alarm if (for example) you plan to work 
on the car. Hide the switch well. Switch 
S1 is a normally -closed type built into 
the case of the alarm, and is pushed to 
the open position when the case is 

mounted flush with a surface, and acts 
as a tamper switch. Any attempt to re- 
move the alarm will cause the alarm to 
sound. 

-John Whitebread, Carp, Ontario, 
Canada 

Obviously a very well Thought-out sys- 
tem, John. I've tried mentally, to punch 
holes in it, and couldn't. You know it 
really makes sense, when you think 
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Fig. 3. This alarm circuit, intended as a grand -larceny auto deterrent, automatically 
turns on when the car is turned off, and has a variable time delay. 
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about it. I've heard those powerful little 
sirens, and a crook would really have to 
want a car to withstand all that noise! All 
the police would have to do is look for a 
deaf car thief! One more book on the 
way. 

Automated Entry Alarm. I'm really 
writing in reference to Ed Nordhelim's 
"Relay Debouncer" circuit (September, 
1989). I had a similar need to switch to a 
larger voltage by means of a small trig- 
ger voltage and used an SCR. I thought 
Ed might be interested in how I handled 
the problem. 

I needed a way to work in my shop 
and be able to determine if somebody 
comes in the front door of the house. 
This circuit could be hooked up as an 
automated entry light, burglar alarm, or 
anything that would react to a change 
in light and /or motion. I got the light 
sensor from All Electronics Corp., PO Box 

567, Van Nuys, CA 91408; it is part LSMD, 

and is priced at $5.75. The light sensor 
senses changes in light, making it very 
versatile. The rest of the parts came 
from Radio Shack. 

I put the light sensor in a weather - 
tight container outside the front door. I 

ran a wire down to the basement to the 
signalling circuit (shown in Fig. 4), which 
then triggers a signalling device, in my 
case a buzzer. It could just as easily be 
connected to a lamp. 

When the light sensor is first turned on, 
make sure that switch S2 is set to the OFF 
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Fig. 4. At the heart of the Automated 
Entry Alarm circuit is a sensor (All 
Electronics Corp. part LSMD) that detects 
changes in ambient light and/or motion. 

position while the sensor adjusts itself for 
ambient light levels. Switch S2 prevents 
false triggering of the buzzer until it is 

adjusted. After about 5 seconds, set S2 

to the ON position. Now the circuit is 

ready to go. The LED serves as a trou- 
bleshooting device. If the buzzer does 
not sound, the problem is obviously in 

the relay hookup. 
When the sensor activates, it puts out 

about three volts, which is insufficient to 
drive most relays. However, that voltage 
is sufficient to bias a transistor through a 

330 -ohm resistor. Forward biasing the 
transistor applies a gate trigger voltage 
to the SCR, turning it on. With the SCR 

turned on, the supply voltage is fed 
through the relay coil. 

The circuit's supply voltage require- 
ment depends on the type of coil 
being used. In my case, it was 11.7 volts. 
My SCR is rated at 200 volts and my 
relay at 125 volts AC. I was able to con- 
trol a low current (about 1 amp) AC 
device. The SCR keeps the buzzer on, 
even after the sensor resets itself. To turn 
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THINK TANK 

the buzzer off, just push S3. That removes 
the power from the SCR's anode, which 
turns it off, leaving it ready for the next 
occurrence. 

-Brian K. Andrews, Newark DE 
Good circuit Brian, but let's get one 

thing straight. You called me "Mr. Wels." 
My name is Byron, or better still, "By" "Mr. 
Wels" is my father! We're all friends, and I 
like to keep things informal! 

Instrument Alarm. Like most elec- 
tronics enthusiasts, I have collected lots 
of test equipment, and when I realized 
how much money I had invested in this 
stuff, it knocked me back! Then I won- 
dered how I'd react if it got stolen. So I 

came up with a circuit (see Fig. 5) that's 
small enough to fit into almost any 
empty space in a small piece of test 
equipment. You just need a small hole 
for a miniature push-to-open switch 
(S2) and a few holes at the buzzer loca- 
tion to allow more sound to escape. 
And if your equipment uses a nine -volt 
battery, you can derive power for the 
alarm from it. 

The mercury switch (S1) is normally 
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One match can burn 
3,000,000 trees. 
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Fig. 5. The Instrument Alarm is nothing 
more than a simple tilt switch, whose 
operation is wholly dependent upon SI (a 
mercury switch). 

S2 

N.O. 

R1 

4.7K 

SCR1 
2N5060 

open. Should the equipment in which 
the alarm has been installed be picked 
up and tilted, S1 closes, applying a trig- 
ger current to the gate of the SCR. Tran- 
sistor Q1 then latches in a conducting 
state, allowing current to flow through 
the buzzer (BZ1). The buzzer will sound 
and continue to sound until you press S2 
(reset) to set the circuit. For better re- 
sults, use an electromechanical buzzer 
instead of a piezo type; elec- 
tromechanical units make a good deal 
more noise. I recommend building du- 
plicate circuits into each and every 
piece of equipment you own. I know 
that I did, and it helps me relax when 
people come to visit my electronics lab! 

-Thien Nguyen, Bridgeport, CT 
Thien, iIs a great idea. The units will be 

inexpensive, easy -to- build, and can 
give you a bit of security, especially with 
test equipment getting smaller and 
smaller all the time. Your circuit does 
indeed earn you a book. 

Remote Control. This ultra -simple re- 
mote- activated AC control circuit is 

easy to build, and uses readily avail- 
able components. See Fig. 6. 

When Q1 is exposed to a brief flash 
from an ordinary flashlight, it turns on, 
feeding a positive pulse to pin 14 of U1 

(a 4017 decade /divider counter). Wired 
as shown, the pin 3 output goes low for 
every other positive pulse received at 
pin 14. 

When pin 3 goes low, an LED inside U2 
(an MOC3010 optocoupler with bilat- 
eral or triac- driver output) is biased on, 
thereby activating U2's internal bilateral 
switch. The bilateral output of U2 is fed 
to the gate of TR1, causing it to turn on. 
With TR1 turned on, the 117 -volt AC line 
voltage is applied to S01. 

When light strikes the phototransistor 
a second time, the output of U1 at pin 3 
goes high, turning off the optocoupler, 
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Fig. 6. This ultra- simple remote -activated AC control circuit can be activated by a brief 
flash from an ordinary flashlight directed at the light- sensitive area of QI. 

interrupting power to S01. Loads up to 
700 watts can be controlled by the cir- 
cuit if the triac is properly heat sinked. 
An AC- derived power supply is recom- 
mended since constant power is re- 
quired for the circuit. 

You'll need a flashlight with a mo- 
mentary pushbutton switch, which will 
serves as the remote transmitter. Mine 
has a signal button and a bright Kryp- 
ton bulb. I built the circuit into a small 
project box, and used a small printed - 
circuit board. I've already got a Fips 

Book. Got anything else for me? 
-Howard Adair, Jr., Spartanburg, SC 
I'm glad you got a Fips Book Howard. 

Not to worry, we'll dig up something else 
for you! 

IR Remote Checker. I've been hunt- 
ing for a simple remote -control check- 
er so I could test all the infrared remotes 

+9V 

Fig. 7. The IR Remote Checker consist of 
little more than an infrared- sensitive 
phototransistor, and a pair of general - 
purpose transistors connected in a 
Darlington configuration, to provide 
sufficient drive to light LEDI (a visible 
light unit). 

that seem to be cluttering the house 
these days. I didn't want to spend the 
bucks on one of those commercial IR 

detector cards sold by some of the 
mail -order houses, so I built my own. I 

bought an IR phototransistor and de- 
signed a Darlington amplifier to allow it 
to drive an LED. 

See Fig. 7. Infrared light striking Q1's 

base causes it to turn on, feeding the 
supply voltage to the base of Q2, turn- 
ing it on, which, in turn, turns on Q3, 
lighting LEDI. The reason for chaining 
that many transistors, is to get sufficient 
gain to make the circuit sensitive 
enough to be useful. Resistor R1 biases 
Q3 for maximum sensitivity. 

To use the unit, just point the business 
end of a remote at Q1 from up to a foot 
or so away. Try all the buttons to check 
for an output. Some buttons will pro- 
duce a continuous stream of IR pulses, 
others will fire only once. 

You can fit the whole project along 
with a 9 -volt battery in a small project 
box. Wire it up any way that fits. You 

won't need a printed- circuit board. I've 
found this little gadget a real servicing 
time -saver, and it's a great entertainer 
for friends. And I'd love a copy of the 
Fips Book to show off to my friends and 
family along with it! 

-Renard DellaFave, Raleigh, NC 
Good show Renard! And I might add 

that Renard, along with his submission, 
sent in the correct answer to the "Seven 
Gallons of Water" brain buster! Your 

book is on the way. 

Signal Tracer. If you're troubleshoot- 
ing a multi -stage amplifier, this device is 

more than helpful. See Fig. 8. It's essen- 
tially an amplifier with a variable -gain 
output, controlled by potentiometer Rl. 
Al you have to do is connect the al- 
ligator clip to the ground of the circuit 

(Continued on page 100) 
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While at one of the more mem- 
orable concerts I have at- 
tended, I had the opportunity 

to take leave of my assigned seat and 
move around in search of better 
acoustics. As I was moving to my alter- 
nate location, I noted the spectral con- 
tent of the music changing relative to 
my movement, Certain instruments 
and passages became accented dur- 
ing my short trek across the auditorium. 
It occurred to me then that every per- 
son there, by virtue of their seat loca- 
tion, was interpreting the concert 
slightly different than everyone else! 

That posed an interesting possibility. I 

envisioned a method that would emu- 
late the acoustics of a live concert, 
while allowing the listener the option of 
altering his or her apparent position rel- 

ative to the sound stage. Such a pro- 
cess could be applied to any stereo - 
signal source and by selecting the ap- 
propriate minimum delay time, the 
sonic parameters could be shifted ar- 
tificially to produce the most pleasing 
effect per a given listening environ- 
ment, i.e., a living room vs. an auto inte- 
rior. That's what the Sonic Emulator 
described in this article does. It gives 
you, the listener (whether in your car, 
living room, or elsewhere) the choice of 
the best seats in the house. 

Bucket Brigade Update. The heart of 
the Sonic Emulator is a current- produc- 
tion, relatively new Reticon bucket bri- 
gade IC. For those not familiar with such 
IC's, a bucket - brigade device (BBD) is 

basically a long shift register capable 
of creating time delays of an analog 
signal within certain bandwidth limits. 
The shifting clock, which becomes a 
multiplexed component of the output 
waveform, is then filtered out to recover 
a delayed replica of the original input. 
There are three IC's in the Reticon series 
used in this project; the RD5106, RD5107, 

and RD5108. The sample -stage counts 
of those IC's are 256, 512, and 1024 re- 
spectively. 

Aside from the different counts, and 
hence the different delay times (see 
Table 1), the three IC's are identical. In- 

deed, because of their similar piinouts, 

TABLE 1 -BBD Specifications 

Reticon IC Samples Delay Time 
(ms) 

RD5106 256 1.024 to C.512 
RD5107 512 2.048 to 1.024 
RD5108 1024 4.096 to 2.048 

the user can select the time delay most 
suited to a particular application. For 

example, studies have shown that a 
time delay on the order of 2 to 3 millise- 
conds (available using the 5108) is well 
suited to a small listening area, such as 

an automobile. 
In a large room, however, existing 

phase delays that are already a part of 
the room would severely cross -cancel if 
processed with excessive delay times. 
The results would be somewhat mud- 
died by comparison, therefore a short- 
er delay, as provided by the other IC's In 

the series, would be warranted. Table 1 

gives the number of samples per sec- 
ond and the time delays of the individu- 
al units. 

The Sonic Emulator differs from similar 
"stereo expanders" in two respects: First, 

a variable phase control has been 

added. Second, no high -passing of the 
compensatory signal to the delay de- 
vice (BBD) was deemed necessary to 
create the effect that occurs all around 
us-the natural combing effect of the 
listening environment that emphasizes 
certain frequencies while attenuating 
others, no matter where we are. 

How the Emulator Works. Looking at 
the schematic diagram shown in Fig. 1, 

the left- and right -channels are fed to 
op -amp U1 -b through decoupling net- 
works, consisting of R2 and C3, and R3 

and C4, respectively. The gain of that 
stage, which acts as a difference am- 
plifier, is set by R2, R3, R6, and R7 at 
- 6dB, and with the output being equal 
to L - R. 

The combination of R1, C7, C19, D3, 

D4 make up the bias supply rail to all 

BuIld 
the 

Sonic 
Emulator 

Give your home or 
automotive stereo 
system the sound 

quality that makes 
going to concerts so 

enjoyable. 

BY CHADWICK PRYSON 
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Fg. I. At the heart of the Sonic Emulator is a bucket- brigade device (U4, one of a series 
of 510X devices), which is used to place delay in the audio signal, thereby expanding 
stereo imaging to produce concert -hall -like effects. 

the op -amps and to the emitter of Q1, 
which is configured as a buffer stage. 
The resistor -capacitor combination of 
R8 and C8 serves a two -fold purpose; it 
acts as a load when the unit is by- 
passed, and it decouples the BBD'S bias 
voltage. 

Power for the RD510X device -U4, a 
variable -state shift register -is supplied 
to pin 8 (the +V terminal) through re- 
sistor R10. Resistors R11 and R12 provide 
an adjustable bias voltage, which is ap- 
plied to pin 6. The left and right audio 
signal from U1 -b is also fed to pin 6 of U4 
through R8 and C8. 

Resistor R13 is used to set the internal 
bias for the bucket -brigade device 
(U4). With R13 connected as shown, the 
circuit is configured to accommodate 
RD5108, and should have a value of 
15k. For the 5106, R13 should have a 
resistance of 100k and be connected 
between pin 5 and ground (in parallel 

with C12). When U4 is the RD5107, R13 is 

not needed, and should be omitted. 
Capacitors C9 C14 are used as clock 
bypass capacitors. 

A 2 -MHz (maximum) clock generator 
and divide -by -two delay clock driver are 
formed by U3 (a dual 4013 CMOS D -type 
flip -flop). A resistor network, consisting of 
R14, R15, and R16 comprise an adjusta- 
ble voltage- divider that is used to vary 
the voltage applied to a voltage -con- 
trolled oscillator (VCO) consisting of Q2, 
D1, D2, C15, R18, and R19. Resistor R17 

serves as a pull -down. 
Delayed audio from U4 is present on 

pin 4 along with clock translations, 
which are filtered by a second -order 
filter, consisting of R20, R21, C16, and 
017. Transistor Q1 is configured as an 
emitter- follower buffer, and biased to 
the common rail by R22. The output of 
Q1 is decoupled by C18, and fed to the 
inverting input of U1 -a through R23, R24, 
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and R25; R24 (a 50k potentiometer) 
serves as a GAIN control. A portion of Q1's 
output bypasses U1 -a and is fed directly 
to the inverting input of U2 -a, which 
provides an inverted replica of the in- 
put signal. With the values shown for 
R26 and R27, U1 -a's gain is set at unity. 

The inverted output of U1-a results in 
a delayed R L signal, which is routed 
through R30, where it is summed with 
the left- channel source -producing 
an L + (R L) signal -which is fed to the 
inverting input of U2 -b (the right -chan- 
nel output). 

The delayed signal is similarly routed 
(around U1 -a) to the inverting input of 
U2 -a (the left- channel output) through 
R29 where it, too, is summed with its 

complement (the right -channel 
source), thereby producing an R+ 
(L R) signal. Resistors R33 and R34 set 
the gain of the left and right output 
stages at slightly more than 6 dB. 



Capacitors C20 and 021 decouple 
the output stages from the power sup- 
ply, while two RC networks (consisting of 
R35 and C22 for the left channel, and 
R36 and C23 for the right channel) pro- 
vide final clock filtering and load pro- 
tection. 

Voltage regulator U5 is used to pro- 
vide a constant 12 -volt power source 
for the operation of the circuit, while Cl 
and C2 are used to remove any ripple. 
The input to U5 should be at least 14 

volts, and should be well filtered. The 
Iwo -volt headroom in the source volt- 
age will account for losses in the reg- 
ulator -which will be somewhere 
around two volts. 

It is possible to power the Sonic Emu- 
lator from less than 12 volts, but the de- 
lay -line "window" tends to close up or 
roll off at the extreme ends of the PHASE - 

control setting. Rebiasing will adjust that 
condition to a point, and introduce 
minimum distortion. In some auto in- 
stallations, it may be necessary to add 
a hot -line filter to reduce alternator 
effects. 

Construction. Due to the nature of this 
project, it is recommended that the cir- 
cuit be built on a ground -plane 
printed -circuit board. The template for 
such a board is shown in Fig. 2. For those 
who have no desire (or lack the ability 
or the facilities) to produce their own 
board, one can be purchased from the 
supplier listed in the Parts List. 

Once you've obtain the necessary 
components, construction can begin. 
Using Fig. 3 as a guide, start by installing 
IC sockets at all positions where ICs are 
indicated, except U3. Install the jumper 
connection that runs beneath U3 and 
then install the socket for that IC. Next 
install the remaining jumpers. After all 
IC sockets and jumper connections 
have been installed, the sockets can 
serve as reference points, making lo- 
cating the proper positions for the other 
components a bit easier. Note: Resistor 
R13 is shown in the parts- placement 
diagram (Fig. 3) as a dashed line. That 
unit (if needed) should be tack sol- 
dered to the appropriate points on the 
solder side of the board. 

Once all components have been in- 
stalled on the board, prepare the en- 
closure that will house your project. The 
author's unit was housed in a small met- 
al enclosure (GC Electronics part 
number 16 -130), measuring about 4v /,6 
(VV) by 39/,6 (D) by 19/16 (H) inches. Prepa- 
ration of the enclosure requires that 
several holes be drilled in the front and 
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Fig. 2. A ground -plane printed- circuit board is recommended to use a for this project to 
eliminate the high -level clock pulses that might be present in the circuit. The printed - 
circuit template shown here is for such a board. You can etch your own or one can be 
purchased from the supplier listed in the Parts List. 
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Fig. 3. Using this parts -placement diagram as a guide, begin assembly by installing IC 
sockets at all positions where IC's are indicated, except U3. Install the jumper connection 
that runs beneath U3 first, and then install the socket for that IC. After all IC sockets and 
jumper connections are in position, install the rest of the components- resistors, 
capacitors, transistors, IC's, etc. 
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SEMICONDUCTORS 
Ql, Q2- 2N3904 general-purpose NPN 

transistor 
UI, U2 -LF353 dual low -noise op -amp, 

integrated circuit 
W-4013 dual D -type flip -flop, 

integrated circuit 
U4- Reticon RD510X series bucket - 

brigade device, integrated circuit (see 
text) 

U5- ECG950 12 -volt, 100 -mA, positive - 
voltage regulator, integrated circuit 

DI, D2 -1N914 general- purpose, small - 
signal, diode 

D3, D4 5.6 -volt, 1/2-watt, Zener diode 
LEDI -Jumbo red light -emitting diode 

w /panel mount 

RESISTORS 
(All fixed resistors are 1/4-watt, 5% 

units.) 
RI-47 -ohm 
R2 -R5, R33, R34- 100,000 -ohm 
R6, R7, R28, R31, R32- 47,000 -ohm 
R8, R9 -1000 -ohm 
R 10 -4700 -ohm 
RI I-100,000-ohm trimmer 

potentiometer 
R I2- 820,000 -ohm 
RI3- 15,000- or 100,000 -ohm (see text) 

i 
4 1/2 

PARTS LIST FOR THE 
SONIC EMULATOR 

R14- 39,000 -ohm 
R15, RIB, R20, R21- 10,000 -ohm 
R16- 100,000 -ohm linear potentiometer 

(Mouser 3ICN501) 
R17, R22 -2200 -ohm 
R I9- 27,000 -ohm 
R23, R26, R27, R29, R30- 22,000- 

ohm 
R24- 50,000 -ohm linear potentiometer 

(Mouser 31CQ405) 
R25 -3900 -ohm 
R35, R36-470-ohm 

CAPACITORS 
CI- 22 -RF, 25 -WVDC, tantalum 
C2- 10 -µF, 16 -WVDC, tantalum 
C3--C10, C12, C14, CI9- 0.l -1.1,F, 

ceramic -disc 
CII, C13- 10 -µF, 16 -WVDC, tantalum 
C15- 10-pF, NPO, ceramic -disc or 

Mylar 
C16- .001 -1AF, polystyrene 
C17- .0022 -µF, polystyrene 
C18- 10 -p.F, l6 -WVDC, electrolytic 
C20, C21- 2,2 -p.F, l6 -WVDC. 

electrolytic 
C22, C23--- .(>I -11F, ceramic -disc 

ADDITIONAL PARTS AND MATERIALS 
SI- Push -on /push -off DPDT switch (GC 
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Fig. 4. Here are the front- and rear -panel layouts for the enclosure used by the author to 
house his prototype unit: A shows the template for front -panel layout and B is the rear - 
panel layout. 

Electronics 35 -491) 
JI- 2,1 -mm DC power jack (Mouser 

16PJ031) 
J2- J5-RCA phono jack PC -mount type 

(Mouser ME161 -4216) 
Printed- circuit or perfboard materials, 

enclosure (GC Electronics 16 -130), IC 
sockets, knobs, wire, solder, 
hardware, etc. 

Note: The following items are available 
from Chadco Enterprises, PO Box 
5872, Knoxville, TN 37928: A partial 
kit containing Reticon IC (U4, please 
specify version), etched, drilled, and 
silk- screened printed- circuit board, 
case, and all hardware (except IC 
sockets), plus R11, R16, R24, SI, 
JI -J5 for $30.00, plus $2.50 for 
shipping and handling; printed- circuit 
board only, $7.50, plus $1.25 S /H. 
The bucket brigade devices are priced 
as follows: 5106, $7.50, plus $1.25 S/ 
H; 5107, $11.50, plus $1.25 S /H; 5108 
$19.50, plus $1.25 S /H. Tennessee 
residents please add 7.75% sales tax. 
No personal checks accepted, payment 
by money order only. Please allow 6 
to 8 weeks for delivery 

rear panels of the enclosure to accom- 
modate the panel- mounted compo- 
nents. The author's front- and rear - 
panel layout is shown in Fig. 4. 

Check your work for construction er- 
rors- solder bridges, cold solder joints, 
improper orientation of the compo- 
nents, proper seating of the IC's, etc. - 
before sealing the project in its en- 
closure. If all seems as it should be, and 
if a DMM is handy, take a resistance 
reading from the output of U4 to 
ground; any reading of less than about 
5k should be considered suspicious. If 

all is okay, you are now ready to move 
on to the next phase of construction. 

Finishing Touches. The next step is to 
ensure that the circuit components 
(where necessary) are properly biased. 
The easiest and most -accurate meth- 
od of handling that task is with an os- 
cilloscope; preferably a dual -trace unit. 
A sine -wave- signal source (100 to 200 
mV at 1 kHz) would also be helpful, but 
you may be able to accomplish the 
task without one, provided that you can 
do an input comparison with the 
source you are using. 

Connect one scope channel to the 
center wiper of the GAIN control (R24) 

and set it to 10 o'clock. Set the scope 
(Continued on page 100) 



Designing 
Power - Supply 

Circuits 
STEPHEN J. BIGELOW 

Unless you plan to build a 
perpetual motion machine, a 
knowledge of power -supply 
design is a must. Here we 
present what you'll need 
to know. 

AII electronic circuits require 
some source of power, yei the 
power supply is often the most 

overlooked and least understood part 
of a project. A power supply not only 
converts an AC line voltage into the DC 
voltage and current that a circuit 
needs, but it protects the circuit from 
line noise and any erratic voltages that 
might be entering the supply. For that 
reason, if for no other, it's important to 
understand how supplies function. 

This article will explain the principles 
of power- supply operation and con- 
struction using practical circuits as ex- 
amples. The article will also cover 
important power -supply limitations, 
safety practices, and conclude by de- 
scribing some interesting features 
found in many supplies. 

A Typical Supply. Power supplies 
come in many shapes and sizes, with a 
vast selection of options and controls, 
but all supplies, no matter how com- 
plex, can be broken down into five 
functional building blocks: the AC input, 
the transformer, the rectifier, the filter, 

and the regulator. Figure 1 shows a 
block diagram of a typical supply. Let's 
examine each of its sections in detail. 

Due to differences in household cir- 
cuitry, AC line voltage applied to the 
input leads of a supply can range from 
105 to 125 Vrms in the United States, or 
210 to 250 Vrms in Europe. A supply will 
operate correctly as long as the input 
voltage remains in some reasonable 
range. If the AC line voltage falls too 
low -such as on a heavily loaded AC 
circuit -the supply might not be able to 
sustain its rated DC output voltage and 
current to a load. 

Conversely, if the AC line voltage is 

too high -such as if you were close to a 
power substation or were on a lightly 
loaded AC line -the supply will pro- 
duce more than its rated DC output, or 
overheat and destroy the regulator cir- 
cuit (if it is a regulated supply). It is al- 
ways a good idea to check the line 
voltage before connecting a power 
supply to be sure that the input voltage 
falls within the proper range. A "buck/ 
boost" transformer can be used to cor- 
rect high or low line- voltage problems. 

Fuses can provide protection against 
excessive current flowing into or out of 
the supply. Afuse is nothing more than a 
fine wire encapsulated by a glass or 
plastic tube that is placed in series with 
a circuit. Increasing current will raise the 
temperature of the wire link. When cur- 
rent exceeds the fuse rating, the result- 
ing heat will melt the link and break the 
path of current, protecting the supply. 

Circuit breakers are switches that au- 
tomatically open themselves in the 
presence of excessive current to pro- 
tect a circuit. Inside one, a trip sensor is 

connected in series with the breaker 
(switch) contacts. As long as current re- 
mains below the rated value, the 
breaker contacts remain closed. If cur- 
rent exceeds the rated value, the sen- 
sor will open the breaker contacts, 
which will stay open until the breaker is 

physically reset. Some breakers react 
instantly to small increases in current, 
others have a built -in time delay that 
will allow the breaker to trip only after a 
significant current surge. 

Transformers. A transformer is used to 
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Fig. I. This block diagram of a typical regulated power supply makes its most commonly 
used sections apparent. Note, however, that the regulation stage is not required for all 
circuits. 

convert the AC line voltage into a high- 
er or lower AC voltage. A transformer 
operates on the principle of "magnetic 
coupling " -varying line voltage ap- 
plied to the primary windings will gen- 
erate a strong, varying magnetic field 
that in turn sets up an alternating cur- 
rent in a secondary winding. That prin- 
ciple is often called "inductive coup- 
ling." Direct current can not be coupled 
through a transformer since its current, 
and thus its magnetic field, is always 
constant. 

The AC voltage at the secondary ter- 
minals depends on the ratio of primary - 
to- secondary windings. For example, if 
the primary and secondary coils have 
an equal number of windings, the turns 
ratio, as in called, of primary- to -sec- 
ondary windings would be 1:1, and the 
secondary AC voltage will equal the 
primary AC voltage. If the primary has 
twice the number of windings as the 
secondary, the turns ratio would be 2:1 

and the secondary AC voltage would 
be half of the primary AC voltage. The 
transformer is said to be a step -down 
transformer. 

If the secondary has twice the wind- 
ings of the primary, the turns ratio would 
be 1:2, resulting in a secondary AC volt- 
age twice that of the primary. So the 
transformer is a step -up transformer. 

Current is also 'transformed ", but in 
an inverse fashion: If AC voltage is 

stepped down in the transformer, the 
current is stepped up by that same pro- 
portion, and vice versa. For a 1:1 turns 
ratio, the current at the secondary (like 
the voltage) will be the same as the 

primary. However, if the secondary volt- 
age is stepped down by a ratio of 3:1, 
the secondary current will be stepped 
up by a ratio of 1:3. If the secondary 
voltage is stepped up by 4 times, the 
secondary current will be stepped 

110 VAC 

{ PRIMARY 

110 VAC 

T1 

STEP -DOWN 
TRANSFOM_ ER 

PRIMARY 

D1 

down one quarter. That's because 
there can never be more power (volt- 
age x current) coming from the sec- 
ondary than is entering the primary. In 

fact, there will always be less power 
available at the secondary than ap- 
plied to the primary -exactly how 
much less will depend on the efficiency 
of the transformer. 

A power supply might use either a 
step -up or a step -down device de- 
pending on the particular application 
for the supply. For an average supply, a 
step -down transformer is the most com- 
mon. High -voltage power supplies, 
such as one used to fire a carbon -diox- 
ide laser, require a step -up transformer. 
This article, however, will deal only with 
step -down transformers. 

A transformer should be chosen 
based upon the secondary voltage 
and current required. It is always a 
good practice to add a 50% safety 
margin when specifying the second - 
ary's output current to guarantee that 
the supply can meet the power de- 
mands of the anticipated load. For ex- 
ample, if the supply must produce an 
output of + 12 VDC and provide up to 
2 -amps DC while operating from a 117- 
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Fig. 2. The schematic of the half-wave rectifier (A) indicates just how few parts go into 
one. The full -wave rectifier (B) provides cleaner DC but it uses only half the secondary 
voltage at a time. The full -wave bridge rectifier (C) provides full rectification and uses the 
full secondary voltage. 



volt line, choose a transformer with a 
117 -VAC primary and a secondary 
winding rated for about 12.6 Vrms (or 
about 25.2 Vrms if you use a center - 
tapped transformer, which we'll discuss) 
and 3 amps (2 amps x 1.5), current 
output. 

Rectifiers. The rectifier stage converts 
the secondary AC voltage into a pulsat- 
ing-DC signal. Even though the voltage 
output of the rectifier varies greatly, its 

polarity doesn't change, thus the term 
"pulsating DC ". 

Rectifying stages are often com- 
posed of semiconductor -diode net- 
works or discrete solid -state bridge - 
rectifiers. There are three classic rectifier 
circuits used in power supplies. The half - 
wave rectifier is the simplest and most 
direct type of circuit (see Fig. 2A) since it 
requires only one diode and no center 
tap on the transformer secondary. The 
major disadvantage of the half -wave 
rectifier is that only one half of the sec- 
ondary AC voltage is rectified, which 
leaves a gap between pulses. That re- 
sults in a lower average output voltage 
and a higher amount of AC (or ripple) 
riding on that output. For that reason, a 
power supply containing a half -wave 
rectifier isn't suitable for heavy loads. 
Half -wave rectifiers are almost never 
used in commercial power supplies. 

Full -wave rectifiers are a significant 
improvement over half -wave designs 
(see Fig. 2B). In one, two diodes allow 
both halves of the secondary AC volt- 
age to be rectified into pulsating DC. 
With almost no time delay be,veen 
pulses, the ripple is drastically reduced 
and the average DC voltage output is 

steadier and can support heavier 
loads. One drawback of the full -wave 
rectifier is the center -tapped trans- 
former required to provide a ground 
reference for the circuit. It increases the 
wiring complexity a bit and allows only 
one half of the secondary AC to ap- 
pear at the rectifier output at any time. 
For example, if the transformer second- 
ary of Fig. 2A is rated at 12 Vrms, a 
pulsating 12 VDC will appear at the 
load as shown. If the same transformer 
is used in Fig. 2B, the use of the center 
tap as a ground will cut the voltage 
appearing on each diode in half, so 
that with the same 12 Vrms center - 
tapped secondary, only a pulsating 6 
VDC will appear at the load. The cen- 
ter- tapped transformer used with such 
a circuit must have a secondary volt- 
age that is twice the desired output 
voltage. A 24 Vrms transformer would 
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Fig. 3. As you can see, when pulsating 
DC is filtered insufficiently the troughs 
between peaks deepen. Using the right 
capacitor for the right job is a good motto 
to learn from this. 

be needed for Fig. 2B to provide the 
desired pulsating 12 VDC. 

That confusion can be eliminated by 
using a bridge rectifier circuit (Fig. 2C). 

The bridge network provides full -wave 
rectification of the secondary AC volt- 
age, as well as its own ground refer- 
ence so there is no need for a center - 
tapped transformer. The full secondary 
AC voltage applied to the bridge net- 
work will appear as pulsating DC at the 
bridge output, so if 12 Vrms is applied to 
the bridge, pulsating 12 VDC will be 
available at the rectifier output. Bridge 
rectifiers are found in more expensive 
unregulated supplies, and in almost all 
types of regulated supplies. 

The Iwo most important factors in 

choosing rectifiers are the forward cur- 
rent (often denoted If) and the peak 
inverse voltage (or PIV). The If is the max- 
imum current that can flow through the 
diode in the forward- biased, or con- 
ducting state. It should at least equal 
the maximum expected load current 
plus 50% for safety. For example, a sup- 
ply built to provide 2 -amps DC should 
use diodes with an If of 3 amps (2 amps 
x 1.5). The PIV is the maximum voltage 
that the diode can stand in the reverse 
bias, or off state. It should be at least 
twice the peak secondary voltage plus 
an additional 50% as a safety margin. 
For a transformer with a 24 -Vrms sec- 
ondary, the peak voltage is 24 Vrms x 

1.414, which is 34 volts peak. The mini- 
mum PIV should then be 84 volts or 
greater (100 PIV is typical for a rectifier 
diode). Do not worry about high PIV rat- 
ings; diodes that can carry heavy cur- 
rent almost always have high PIV 

ratings. As long as the ratings are higher 
than required diodes will work properly. 

Filters. Power -supply filters smooth 
out pulsating DC to form a somewhat 

Glossary 
Boost /Buck Transformer -A multi - 

tapped transformer used to correct 
high or low variations in line voltage 
to maintain the optimal AC line volt- 
age. 

Derating-Reducing the rating of the 
supply output current as the am- 
bient temperature around the sup- 
ply increases. Derating is usually 
needed when the ambient tern - 
perature at the supply exceeds 50 
deg C. 

Efficiency -The ratio of power output 
to power input, usually expressed as 
a percentage. 

EMI (Electro- Magnetic Interference) - 
Electrical noise or any sporadic sig- 
nal that might be radiated or con- 
ducted into a circuit and cause 
abnormal operation. 

Operating Temperature -The tern - 
perature range that a supply will op- 
erate within and still maintain its 
rated output voltage. 

Line Regulation -The ability of a 
power supply to maintain its rated 
DC output as the AC line voltage 
changes. 

Load Regulation -The ability of a 
power supply to maintain its rated 
DC output as the Load current 
changes. 

Ripple -The AC voltage component 
appearing on the output voltage of 
the power supply, usually expressed 
in peak -to -peak voltage. 

Stability -The change in output over 
time while line voltage, load, and 
ambient temperature remain the 
same. 

Inrush Current -The initial surge of 
current into a supply to charge the 
filter capacitors when the supply is 
first turned on. 

steady DC output. The effects of the 
pulsating DC can still be seen in filtered 
output in the form of an AC ripple riding 
on steady DC. Often an electrolytic 
power capacitor, usually with a value in 

excess of 1500 µE is used to form the 
filter. A power capacitor is basically an 
energy- storage device that will charge 
to the peak voltage of the pulsating 
DC. The charged capacitor will dis- 

charge slightly to provide energy to the 
load in- between pulses. The amount of 
discharge that occurs between pulses 
depends on the value of the capacitor 
and the current drawn by the load. If 

the load is heavy, more current will be 
required and the filter will discharge 
more fully between pulses. That causes 
a larger amount of ripple to appear at 
the output (see Fig. 3). A lighter load will 

draw less.current, resulting in a much 
lower ripple. 

Several capacitors might be placed 
in parallel to increase the value of the 
filter capacitance. Additional capaci- 
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Fig. 4. Although this Zener- bused 
regulator works fine. it has a dratback: 
the diode will probably blow out i/ the 
load is removed. 

tance will reduce the ripple in the DC 
output by allowing more energy stor- 
age between pulses. More energy will 
then be available to sustain a load and 
that will reduce the degree of dis- 
charge between pulses, so ripple will 
be lower. Use caution when the filter 
capacitance becomes more than 
10,000 µEAtthat level, the inrush current 
to initially charge the filter when the 
supply is first turned on might be great 
enough to blow the AC input fuse. High 
capacitance also tends to hold a 
charge that can become a shock haz- 
ard. To reduce the possibility of a shock, 
a high value "bleeder resistor" should 
be added in parallel to the network. A 
1- or 2- megohm resistor is usually a 
good value; not enough load to draw 
significant current, yet it will slowly dissi- 
pate any energy remaining in the filter 
when the supply is turned off. 

Choose a working voltage for the ca- 
pacitor that is about 50% above the 
peak voltage of the pulsating DC that 
feeds it. If a 12 -VDC filter is fed by pulsat- 
ing 12 VDC, the peak voltage of the 
pulses is 12 x 1.414, or 17 volts. After 
adding a 50% safety margin, the work- 
ing voltage of the capacitor should be 
26 WVDC (17 x 1.5). 

The amount of ripple voltage can be 
measured easily by placing an AC volt- 
meter across the DC output. Ripple can 
then be read directly in Vrms. In a well - 
filtered supply operating at full load 
current, the ripple voltage should not 
exceed 0.1% of the AC input voltage. 

Unregulated supplies are used in ap- 
plications that do not require a precise 
voltage control, such as driving relays, 
solenoids, and lamps. 

Regulators. Regulators allow a very 
precise control and adjustment of the 
DC voltage output. By adding a reg- 
ulating circuit after the filter network, 
ripple might be almost completely 
eliminated through a wide range of 
loads. 

The simplest regulator consists of a 
Zener diode and a current -limiting re- 

sistor, as shown in Fig. 4. The unregu- 
lated voltage from the output of a filter 
stage is fed into the resistor -Zener 
"clamping" circuit in order to regulate a 
voltage down to that used to drive 
some load. Any Zener diode with a volt- 
age rating less than the unregulated 
input voltage can be used. Resistor RZ 

will dissipate the extra energy and help 
reduce the unregulated voltage to the 
desired level. The value of RZ depends 
on the voltage drop across it (the dif- 
ference between the unregulated volt- 
age and the regulating voltage of the 
Zener), and the current that must be 
provided to the load. 

For instance, if an unregulated supply 
produces 12 volts that must be reduced 
to 10 volts, then the resistor has to drop 2 
volts. If we know the maximum load cur- 
rent is 1 amp, then by Ohms Law, the 
resistor's value has to be 2 volts /1 amp, 
or 2 ohms. The power dissipated by RZ is 

also related to the load current; In this 
instance, the power dissipated by Rz will 
be (1 amp x 1 amp) x (2 ohms), or 2 

watts. It is also a good practice to add a 
50% safety margin to that value, so RZ 

should be a 2 ohm resistor that can 
dissipate 3 watts. 

A fuse is usually placed in series with 
the Zener. That is to protect it from carry- 
ing the full load current if the load 
should accidentally be disconnected. 
Normally, the load will take most of the 
current flowing through R. The remain- 
ing current will flow through the Zener. 

Integrated- circuit regulators, such as 
the 7800 and 7900 series, are good 
alternatives to Zener regulators. The "in- 
telligence" built into a three -terminal 
regulator (or TTR) will compare the out- 
put voltage to an internal reference 
(see Fig. 5). Any difference causes the 
current flow to change at the pass tran- 
sistor. That works to keeps the regulated 
output voltage constant for any given 
load. Capacitors Cl and C2 act as ad- 
ditional noise filters to help eliminate 
any high- frequency noise or ripple en- 
tering or leaving the TTR. 

Voltage drop and load current are 
also important in the choice of a TTR. 

The unregulated input voltage must ex- 
ceed the regulated DC output by sev- 
eral volts in order for 7800- and 7900- 
series regulators to function properly. 
Tables 1 and 2 list the input and output 
voltages for each 7800 and 7900 de- 
vice. The load current should not be 
greater than 1 amp when using them. 
The great advantage to using TTR's is 

their tolerance to changes in the load. 
A load might be completely removed 
from the power supply without any 
damage to the regulator. 

Heat sinks should be attached to reg- 
ulator IC's when power dissipation is ex- 
pected to be greater then 1 watt. Mica 
insulators are used to electrically isolate 
the regulator from the metal of the heat 
sink. That reduces the possibility of any 
short circuits to the heat sink, and is 

necessary when the regulator must be 
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Fig. 5. This block diagram of a typical TTR doesn't really give one the feel for the level of 
complexity normally found in such devices. 
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mounted to the metal chassis of the 
enclosure. Thermal grease should be 
used on both sides of the mica insulator 
to guarantee a good flow of heat away 
from the regulator. If a regulator is ex- 

pected to dissipate more than 5 watts, 
the supply enclosure should be tlor- 
oughy vented to allow free air flow in 

that area. Above 5 watts, the regulator 
should also be mounted to the chassis 
within the enclosure. Heat kills inte- 
grated circuits; proper mounting and 
cooling is very important to ensure the 
long, reliable working life of the reg- 
ulator. 

Load regulation can be calculated 
by measuring the DC output of the sup- 
ply with no load (VNL), then measuring 
the DC output of the supply under full 
load (VFL). The voltage output of a well - 
regulated supply under full load should 
drop no more than 1% from the no- 
load output voltage. If VNL = 24 VDC 
and VIL = 23.8 VDC, the difference s 0.2 

VDC, or 0.83% (that's 0.2/24) regulation, 
which is within regulator limits. 

Negative Output. Once a transformer, 
rectifier, filter, and regulator are in 
place, a simple, single- output regu- 
lated power supply is formed. But there 
are also several other features that can 

REGULATOR 
1 

REGULATOR 
2 

Fig. 6. To get multiple voltage outputs 
from a power supply you simply have to 
piggy -back the regulators provided the 
other components can handle the 
additional current requirements. 

D1 

TCG15b 

be added to improve the versatility of 
the supply. 

For example, negative -output power 
supplies can be made. The polarity of a 
power supply is determined by the rec- 
tifier network. Each of the rectifier ap- 
plications discussed so far have been 
for a positive voltage output. A negative 
output can be obtained by simply re- 
versing the direction of each rectifier 
diode, and the polarity of the filter ca- 
pacitors. The reversed diodes will pass 
the negative half of the secondary AC 
voltage to produce a negative, pulsat- 
ing DC to feed the filter network. The 
filter capacitors are reversed because 
the polarity of the output is reversed. 

The rule to remember is that the 
positive electrolytic lead should always 
be connected to the "more positive" 
part of the circuit. So in a negative sup- 
ply, the plus lead goes to ground be- 
cause that is at a higher or more - 
positive voltage than the output. The 
component values for the rectifiers and 
filter components would be deter- 
mined in the same way as they are for a 
positive supply, except a negative volt- 
age regulator (i.e. one from the 7900 
series) should be used. 

Multiple Outputs. A second output 
voltage can easily be added to a 
power supply by tapping into the fil- 
tered DC to provide voltage for a sec- 
ond regulator (see Fig. 6). The extra 
current drawn by a second load (12) will 
add to the current drawn by the origi- 
nal load (11), which will put a greater 
strain on the transformer, rectifier, and 
filter. Find the total current (It) by adding 
the maximum expected load currents 
for each output. Choose a transformer 
with a secondary that can handle the 
value of It plus a 50% safety margin. 

Use rectifier diodes with an If equal to 
It plus 50 %, and a Ply that is twice the 
peak inverse (or reverse) voltage plus 

FILTERED 

15VDC 
125 -12VDC 

32V RMS 
D2 

TCG156 

C2 

000' 
R3 

2MEG 

Fig. 7. You could actually construct the variable- output power supply shown here. It can 

supply your workbench with 1.25 to 12 volts DC. 

TABLE 1- VOLTAGES FOR 

7800 -SERIES REGULATORS 

Part 
No. 

Regulated 
Output 

Minimum 
Input 

780E 5.0 Vdc 7.3 Vdc 
780E 6.0 Vdc 8.4 Vdc 
780E 8.0 Vdc 10.5 Vdc 
7810 10.0 Vdc 12.5 Vdc 
7812 12.0 Vdc 14.8 Vdc 
7815 15.0 Vdc 17.8 Vdc 
7818 18.0 Vdc 21.0 Vdc 
782L 24.0 Vdc 27.2 Vdc 

TABLE 2- VOLTAGES FOR 

7900 -SERIES REGULATORS 

Part 
No. 

Regulated 
Output 

Minimum 
Input 

7905 - 5.0 Vdc -7.4 Vdc 
7906 --6.0 Vdc -8.4 Vdc 
7908 -8.0 Vdc -10.5 Vdc 
7909 -9.0 Vdc -11.5 Vdc 
7912 -12.0 Vdc -14.6 Vdc 
7915 -15.0 Vdc -17.8 Vdc 
7918 -18.0 Vdc -21.0 Vdc 
7924 -24.0 Vdc -27.2 Vdc 

50 %. You'll have to select the filter ca- 
pacitors to provide extra energy at a 
working voltage that is twice the peak 
voltage of the secondary AC plus 50 %. 

The use of heat sinks on both regulators 
is highly recommended. 

Variable Output. Every three- terminal 
regulator requires a common terminal 
to act as a reference level for the input 
and output voltages. In a fixed -output 
application that terminal is usually con- 
nected to the supply ground. Some 
regulators can reference a voltage 
above ground that will offset and adjust 
the output voltage of the device. The 
LM317 is an example of an adjustable 
power regulator ideally suited for use in 
variable supplies. Figure 7 is a sche- 
matic diagram of an adjustable power 
supply using an LM317 regulator. 

The ADJ pin of the LM317 is connected 
to a variable voltage -divider network 
formed by resistors R1 and R2. As the 
value of R2 is increased, the reference 
voltage on the ADJ pin rises, that in turn 
will raise the DC output voltage from 
the LM317. Check the regulator's ap- 
plication notes for the equations you'll 
need to determine values for the re- 
sistor network. The output voltage 
range for the circuit shown is from 1.25 

VDC up to the limit set by the value of 
R2. Voltage output can not be adjusted 

(Continued on page 102) 
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Tone burst generators are something of a rarity these 
days and function generators offering such a feature 
are most likely to be found among the more expensive 

units. The Audio Sweep /Burst Generator described in this arti- 
cle is inexpensive to build, and can produce sine waves that 
cover the entire audio range. It can also be made to auto - 
matically sweep the audio spectrum; provide variable duty - 
cycle pulses; and provide a variable linear ramp. 

Description. The Audio Sweep /Burst Generator has three 
,modes of operation- continuous, burst, and sweep-and 
each mode has two frequency ranges; from 20 Hz to 2 kHz 

and from 200 Hz to 20 kHz. There is also a frequency control 
that allows you to adjust the output of the circuit to anywhere 
within those limits for the burst and continuous- output modes. 

The dial markings for the manual control are almost lin- 

early spaced, eliminating crowding of the frequencies at the 
high end and that helps considerably when laying out the 
dial itself. The sweep is linear and the dial's range markings 
were selected to mesh with the grid markings of an oscillo- 
scope so that you'll know what frequen- 
cy is where once you've adjusted the 
oscilloscope controls properly. For ex- 

ample, on the low range, each vertical 
line except the leftmost, will be at 200 
Hz intervals, and the end will be on the 
rightmost line at 2 kHz. If your scope has 
the five short hash marks between ma- 
jor lines, you'll have a sweep broken 
into segments of 40 Hz. That gives a very 
useful expanded view of the low end of 
the spectrum. The high range uses the 
same setup, but all frequencies are ten 
times higher. 

The sweep and bursts both are auto- 
matically recurring signals with an ad- 
justable "dead- time." The dead -time 
has three ranges and an adjustment for 
fine control. Burst -time can range from 
as little as 1 millisecond to more than 15 

seconds. That gives a burst containing 
20 cycles at 20 kHz or 1 cycle at 1 kHz. 

The circuit is designed to start with a 
positive alternation, 'but occasionally it 

may start with the negative alternation. 
An adjustment to the dead -time will 
usually eliminate that if its objectiona- 
ble. Since the burst time and sweep 
times are the same, a 1- millisecond 
sweep is possible, even though imprac- 
tical. The sweep time can be some- 
thing more than 15 seconds. The best 
sweep time will be the slowest that your 

Build 
an 

Audio 
Sweep! 

oscilloscope can match (perhaps 10 

seconds, or more, when the scope's 
sweep is not in its calibration mode). 

The output impedance of the circuit 
is 600 ohms, with an output level that's 
varied from 0 to 2.5 volts peak -to -peak 
into a 600 -ohm load, or twice that with 
no load. The sweep signal can be 
heard when the output is connected to 
an 8 -ohm speaker, particularly when 
set to the 300 Hz to 2 kHz range. 

The SYNC output is used to initiate the 
sweep of an oscilloscope, and is the 
same + 12 -volt pulse that creates the 
dead -time; the frequency and duty cy- 
cle can be varied via the DEAD TIME and 
BURST -TIME controls. 

Theory of Operation. A schematic 
diagram of the Audio Sweep /Burst 
Generator is shown Fig. 1. At the heart of 
the circuit is an XR2206 function- gener- 
ator (U2). The output frequency of U2 is 

determined by the amount of current 
applied to pin 7, through transistor Q3 
(which acts as a voltage -to- current 
converter). When the circuit is set to the 
CONTINUOUS or BURST modes, a voltage is 

applied to the base of Q3 through the 
wiper of R33 (a linear potentiometer) 

When Q3's bias voltage is zero, Q3 is 

cut -off and no trigger is applied to pin 7 

of U2, sc it does not oscillate. But when a 
positive bas of few millivolts is applied 
to the base of Q3, the transistor turns on 
(pulling pin 7 Vow), causing U2 to oscil- 
late at either 2 kHz or 20 kHz, depending 
on which timing- capacitor bank 
(C15 -018 or C19 -C22) is selected. 

Each timing -capacitor bank consists 
of four caoactors of equal value; with 
the values shown, the capacitance of 
the Iwo capacitor banks are .04 µ,F and 
0.4 µE The output of U2 at pin 2 is a sine 
wave that can be varied from about 
DC to roughly + 6 volts, which is fed to 
U7 -a (half of an LF354N dual op -amp). 
The output of U7 -a is fed to the non - 
inverting input of U7 -b through a simple 
voltage -divider /1EvEa control, consisting 
of R38 and G'39. Resistor R40 sets the 
sine -wave output impedance at nearly 
600 ohms (and may, or may not, be 
included, as the builder wishes). 

Two monostable multivibrators, U1 -a, 
U1 -b, are configured as an oscillator 
whose output is used to provide the 
timing signals for the dead -time and 
burst (or sweep) time function. The e 
output of each monostable is fed to the 
falling -edge input of the other. The tim- 
ing for U1 -b is provided by C8, R15, and 
R16. Timing for U1 -a is handled by ca- 
pacitors 02 through C7, which are 
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Burst Generator 
charged via Q1. Transistor Q1 acts as a 
constant -current source. 

The charge stored in the 5ming ca- 
pacitor is discharged as a linear ramp, 
which is fed to the non -inverting input 
of U3. Op-amp U3 buffers the discharge 
voltage, so that it maintains linearity 
when it is later adjusted for proper am- 
plitude (via R20) and offset (via R24). 

Transistor Q2 assures that the timing 
capacitor discharges to near ground 
potential and remc ins that way during 
the dead -lime. 

When R34 has been adjusted, R33 

(FREQ. ADJUST) can supply a proper volt- 
age variation to the base of Q3 (via 
R17) for the desired frequency cover- 
age. Once the minimum and max- 
imum voltage is known, the ramp is ad- 
justed so that it covers the identical volt- 
ages and, therefore, sweeps the same 
frequencies as the manual adjustment. 

Constructioe. The author's prototype 
of the Audio Sweep /Burst Generator 
was assembled or a printed circuit 
board, measuring 41/.1 by 23/4e inches. 
The foil pattern for that printed -circuit 
board is shown in Fig. 2, You can either 
etch your own board from the pattern 
provided or purchase one from the 
supplier lislec in the Parts List 

Note that the pattern in Fig. 2 shows a 
small notch in the heavy copper trace 
near U8. That notch Aras necessary in 

the author's prototype so that the line 
cord could be connected to the front - 
panel mounted POWER switch (S5). Once 
you've obtained the board and all the 
components construction can begin. 
An important word of caution; not all 
4538's are equal. Only those bearing 
the 'BCN" suffix should be used in this 
project (note a 14538 is the equivalent 
to a 4538; the suffixes of the IC part 
number are the important considera- 
tion in this project). 

Stcrt by installing IC sockets at the IC 

location shown in Fig. 3. Installing the 
sockets first allows them to be used as 

reference points so that the proper po- 
sitions for the other components can 
be easily located. Ater installing the 
sockets, install the resistors and the ca- 
pacitors, and then the transistors; do 
not install the IC's at this point. In assem- 
bling the circuit, there are two places 
where you might want lo make substitu- 

tions, both of which will make frequen- 
cy -range adjustments gc smoother. The 

first is, to substitute an uprght multi -turn 

trimmer for the single -turn unit used for 
R34. The second has to do with fixed 
resistors R31 and R32, which are in series 

with FrEQ ADJUST R34. Pads have been 
placed so that a 2K upright multi -turn 
unit can replace both resistors. 

Without that, the value of R32 must be 
determined by trial and error, because 
not all 78M12 regulators will regulate to 
the same value; there is a ±0.5 -volt 
tolerance associated with those units. A 

0.2 -volt rise above the ideal 12.00 volt 
value will increase the high -end fre- 
quency of the x 10 range by 400 Hz. 

Even with the suggested multi -turn units, 
obtaining the desired frequency will be 
an iffy proposition since each unit af- 
fects the other. For that same reason, a 
20- minute warmup is recommended 
so that any thermal changes that affect 
the volage will have settled down. 

A convenient ground point (TP1) may 
be installed to be available from both 
sides of the board. Enlarge the hole in 

the big round pad near one end of U2 

and insert a length of #14 solid copper 
wire until about one -half inch sticks out 
below the bottom. Solder and then cut 
to leave a similar length on the foil side. 
TP2 can be a small loop of hookup wire. 

Once all of the on -board compo- 
nents have been installed, connect 
lengths of hook -up wire to the board at 
the appropriate points -4 or 5 inches 
each should be enough -and tern- 

43 



44 

W cc¡ 
cc O Q 

(D = 
yir ey 

u'f 

M 

ap 
N O 
U 

LL )} = 

CO 

CO 

E -F- 
O N -g- 

W Ñ 
CC 

Ú Ó U U 

:, -I- +" U 

} 
( h1 

O M 
U M 

O 
S I- 

Z 1- 

6) O co 

o W 
(nW Z 

O I- 

o 

Ú (`? 

óS z 

i(-- 
LI- 
0- 

U CO 

ry Y r 
T 
C 
Z 

O U co 

( 

N 
Ci 

Cr w 
1.021. LL ` ̀  N ---.0Q00Q,-Q 

r Og 
00000'-NM 

C') (D 

Z (A w 
O 

r VN 1N- 

=cc 
y O w oQ2 O 

cc W O J d 
O1W* 1 

=r 

MY N, 
C 

i 

1 

1NNC 

M Y CC" 

CW co 
C U M 

U Ñ Q \ 
cc cc :-' M 
CD 

O 

0CC "-O.* 

S 
ry 

ANS 

pI 

O 

1( 

U . 

hi 

U : 
CW S 
c J CO = 

M O 
U } - 

Ñ y x 

CO y N p 

} 
M 

I- 

O N = 

.1. á 

X} 
CO Ñ 
00 

CO 

(n y Np 

M 

Fig. I. This schematic diagram of the Audio Sweep /Burst Generator shows that the heart 
of the circuit is an XR2206 function -generator, which is capable of providing three output 
waveforms: sine waves, square waves, and triangle waves. 
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PARTS LIST FOR THE 
AUDIO SWEEP /BURST 

GENERATOR 

SEMICONDUCTORS 
UI-- CD4538BCN, CMOS dual 

precision -monostable, integrated 
circuit (see text) 

U2- XR2206, function -generator, 
integrated circuit 

U3, U4, U5, U6- CA3I40E, op -amp, 
integrated circuit 

U7- LF353N wideband, JFET -input, 
op -amp, integrated circuit ' 

U8- 78M12, positive 12 -volt, .5 -mA, 
voltage regulator, integrated circuit 

U9- 79M12, negative 12 -volt, 100 -mA, 
voltage regulator, integrated circuit 

Ql- 2N2907 or 2N2905 general- 
purpose PNP transistor 

Q2, Q3- 2N4401 general- purpose NPN 
transistor 

DI, D2, D3- 1N914, general -purpose 
small- signal diode 

D4, D5- IN4001, 1 -amp, 50 -PIV, 
general -purpose rectifier diode 

LEDI- T -1 -3/4 red light- emitting diode 
w /panel mount 

RESISTORS 
(All resistors are 'la -watt, 5% units, 

unless otherwise noted.) 
R1, R30-2200-ohm 
R2- 100,000 -ohm 
R3, R20, R24, R35- 10,000 -ohm 

trimmer potentiometer (Vs-inch 
square) 

R4 -3900 -ohm 
R5. R15- 100,000 -ohm potentiometer, 

linear taper 
R6, R34 -500 -ohm trimmer 

potentiometer, (3 /s -inch square; R34, 
see text) 

R7 -50 ,000 -ohm trimmer potentiometer, 
(3 /s -inch square) 

R8, R14, RI8, R31 -1000 -ohm 
R9, RIO, R12 -4700 -ohm 
R11-39,000-ohm 
R13, RI6, R17, R19, R21, R22, R25, 

R26, R27, R38- 10,000 -ohm 
R23- 22,000 -ohm 
R28- 15,000 -ohm 
R29. R36, R37- 47,000 -ohm 
R32- 6800 -ohm (see text) 
R33 -1,000 -ohm potentiometer, linear 

taper 

R39- 10,000 -Din potentiometer, linear 
taper, w /SPST on /off switch (S5) 

R40 -560 -ohm 

CAPACITORS 
CI- 0,1 -µF, ceramic -disc 
C2, C3- 0.I -11F, low leakage, ceramic - 

disc 
Cd 0.05 -11F, low- leakage ceramic -disc 
C5- 0.0I -RF, low- leakage ceramic -disc 
C6, C7, C10- 3,3 -p.F, 35 -WVDC, 

tantalum 
C8- 0,33 -pJ, ceramic -disc 
C9- 33 -p,F, 16 -WVDC, radial -lead 

electrolytic 
C11- 68 -pF, ceramic -disc 
C12, C13, C14, C23, C25 -10 -µF 16- 

WVDC, radial -lead electrolytic 
C15, C16, C17, C18- 0,01 -11F 1% 

precision ceramic -disc 
C19, C20. C21, C22- 0,1 -p.F, 1% 

ceramic -disc 
C24- 2200 -1F, 25 -WVDC, radial, 

electrolytic 
C26- 1000 -µF,25 -WVDC, radial, 

electrolytic 

SWITCHES 
SI, S2- Miniature SPST, center -off 

toggle 
S3 -4P3P rotary 
S4- Miniture SPDT toggle 
S5 -SPST (part of R39) tee text 

ADDITIONAL PARTS AND MATERIALS 
TI -12.6 -volt, 300 -mA, step -down 

power transformer 
JI, J2 -RCA panel mount phono jack 
F1 -0.25 -amp fuse 
Printed- circuit or perfboard materials, 

enclosure (Radio Shack 270 -250), IC 
sockets, knobs, line cord, fuse holder, 
hook -up wire, solder, hardware, etc. 

Note: A printed -circuit board for the 
Audio Sweep /Burst Generator is 
available for $15.75 (ppd.); from John 
Wannamaker, Rt. 4, Box 550, 
Orangeburg, SC 29115; payment by 
money orders only; South Carolina 
residents, please add 5% sales tax. 

porarily connect the other erds of 
those wires to their respective off -board 
components. When that's done, put the 
board to the side; the next step is to 
prepare the enclosure that will house 
the circuit. 

Preparing the Enclosure. The au- 
thor's prototype was housed in a rather 
small plastic enclosure of about 55 /8 by 
5% by 2'/8 inches (available from Radio 
Shack as part 270 -250), but any plastic 

or metal enclosure of sufficient size can 
be used. Assuming that you've decided 
to house your unit in the same case, the 
small slot (mentioned earlier) cut in the 
board will be necessary to feed the 
power lines through to the POWER switch. 

Prepare the enclosure to receive the 
panel- mounted components. You'll 
need to drill 10 holes of various sizes to 
accommodate the switches, potenti- 
ometers, and phono jacks. An addi- 
tional four holes are also drilled in the 
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An expanded view of the frequency -sweep 
signal output by the Audio Sweep /Burst 
Generator. The signal starts (left) at a 
relatively low frequency (left), and 
increases at a rate determined by the 
operator, as the generator's output is 

swept through the audio spectrum. 

The Audio Sweep /Burst Generator can 
produce many signal patterns; shown here 

is a sine -wave burst followed by a dead - 
time period, which is follow by another 
burst. 

rear panel: two for T1's mounting hard- 
ware, and the others for mounting F1's 

holder and a feed -through hole for the 
line cord. 

Begin by making a tracing of the out- 
line of the front panel area (you'll need 
Iwo; one will be used for a front -panel 
drill guide layout, and the other you will 
later prepare as the front -panel dial 
with interval markings and control la- 
bels). Within the parameters of the 
trace, make circles at the points where 
the panel components are to be 
mounted; it will necessary to allow suffi- 
cient space between components for 
the front -panel dial markings. 

Once the drill guide (tracing with the 
panel layout) is complete, tape or tack - 
glue the drill guide to the front panel of 
the enclosure, and drill holes through 
the guide and panel, using an appro- 
priate sized drill bit (about 1/4 to % inch). 

Next drill holes at any convenient or 
desirable location on the rear panel of 
the enclosure for the rear -panel 
mounted components. Mount the 
power transformer (T1) to the rear panel 
along with a three -terminal soldering 
lug strip (barrier block), using T1's mount- 
ing hardware. Install F1's fuse holder 
and a grommet in the line cord's feed- 
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Fig. 2. This printed- circuit template was used by the author to produce his prototype unit. 
This pattern can be copied to a printed -circuit slug (unetched PC board material) to 
produce your own board. 

through hole. If you have a strain relief 
of the proper size to accommodate the 
line cord, use it instead of the grommet. 

Feed the line cord through the chas- 
sis, and connect one lead of the line 
cord to the fuse holder and tie the other 
line -cord lead to the barrier block. After 
that, finish wiring the off -board, power - 
supply components into the circuit. 
Now let's return to the front panel of the 
enclosure. 

In the prototype, the paper tracing of 
the front panel was laid out with hand- 
written dial markings and the lettering 
typed on. Copies were then made to 
get rid of any correction blemishes. The 
final (blemish -free) copy was laid face 
down and its back sprayed with yellow 
paint. After drying, the copy was taped 
down flat to the front panel face up 
and two coats of polyurethane were 
sprayed on. An X -acto knife blade was 
then used to cut out the holes with the 
drilled panel below acting as a guide. 

The MODE switch, S3, need only be a 2- 
pole unit, buta 4 -pole switch is easier to 
find and will readily index to match the 
panel markings. A moderately small 
switch will be necessary here, since it is 

so close to an inner plastic protrusion 
(assuming that you've selected the 
same case as the author). Because the 
switch might have to be rotated for best 
fit, it might not be possible to use the 
"flat" side of the switch shaft to key with 
the screw in the knob. 

Checkout. An oscilloscope and a fre- 
quency counter will be needed to 

check out the circuit's operation. If a 
counter isn't available and your scope's 
time base is accurate, you can get by 
using it alone. 

First remove the rear panel of the en- 
closure for safety -it has exposed wires 
carrying 117 volts AC-and wrap it in 
something to protect yourself. As you 
adjust the circuit trimmers and probe 
around, be careful of the voltage at the 
contacts of S5 (the POWER switch) on the 
front panel. 

No chips should be inserted until the 
power supplies are checked out. Apply 
power momentarily as you check the 
output of the regulators (U8 and U9) for 
the proper DC voltages; U8 should 
have a positive 12 -volt output, and U9 
should be at negative 12- volts. Using an 
oscilloscope, check the ripple content 
of the regulator outputs; ideally, there 
should be none. Any problem will most 
likely be a backwards diode or reg- 
ulator, one of the several filter capaci- 
tors that are spread throughout the 
board, or a solder blob. 

If everything seems okay, keep 
power applied for several minutes and 
then check the tabs of the regulators for 
overheating. They should be barely 
warm; if the circuit, thus far, seems to be 
functioning properly, proceed to the 
next step in the checkout procedure. If 

not, check your work to find out why. 
Next, remove power from the circuit 

and wait for the charges on the capac- 
itors to decay. The discharge of the ca- 
pacitors can be hurried along by 
placing a direct short across them. In 

fact that's a good habit to get into when 
servicing equipment that has recently 
been under power (personally, I make 
sure the capacitors are discharged, 
even when I have no knowledge of the 
equipment having been recently un- 
der power). 

Once the charges have been bled 
off, insert U1 and U3 in their respective 
sockets, and power up the circuit. Set 
the BURST -TIME RANGE selector (S1) to high, 
the BURST-WE control (R5) to mid -range, 
the DEAD -TIME RANGE Switch (S2) to high, 
and the DEAD -TIME control (R15) to mid- 
range. Adjust the BURST -TIME trimmer (R3) 

to mid -range. 
Now set your oscilloscope for a DC 

input of 2V /div (2- volts -per- division). 
Using the scope's AUTO- TRIGGER control, 
adjust for zero volts to be on the bottom 
graticule line. Adjust the sweep for 
10ms /div., positive ( +) slope triggering. 
Connect the scope ground to the cir- 
cuit ground. Connect a one -to -one 
probe to the sNVc output (J1) of the Au- 
dio Sweep /Burst Generator. Adjust the 
scope's triggering level (as needed) to 
display a positive 12 -volt pulse of rough- 
ly 17 ms. Adjust the BURST-WE trimmer (R3) 

until two pulses can be seen. If no pulses 
are observed, U1 is not oscillating. 

Next adjust the generator's BURST -TIME 

control (R5) for the closest pulse spac- 
ing. Adjust the DEAD -TIME control (R15) for 
the narrowest pulses (both should be 
fully CCW). Adjust the scope for 1 ms /div, 
and readjust the BURST -TIME trimmer (R3) 

so that the spacing between pulses is 1 

millisecond or just a hair less. The pulses 



should be 3- to 4 -ms wide. There is no 

adjustment for pulse width; that's deter- 
mined by Cl and R16, 

Observe TP2 near U3. Scope trigger- 
ing may have to be adjusted. Ramas of 
1 ms in duration, separated by a zero - 
volt time of 3 to 4 ms should be seen. 
The ramp should start at almost exactly 
zero volts and have a linear rise to 
about + 8.5 volts. The BURST -TIME control 
should be able to extend the ramp to 
more than 25 ms. It may be more con- 
venient to trigger the scope wth a 
negative slope. 

Particularly observe the ramp for lin- 

earity by holding a straight paper - 
edge against the CRT. Any non -linearity 
will be due to a leaky C5, or any other 
leakage path attached to pin 2 of U1. 

Note: If you try to observe the ramp 
anywhere along the pin -2 line, the 
scope will create non -linearity. 

Disconnect power, and bleed the 
capacitors by shorting them out. Once 
that's done, insert U4, U5, and U6. Set the 
MODE switch (S3) to the SWEEP position. 
Adjust the scope input for 1V /div. Adjust 
RAMP -LEVEL trimmer (R20) and RAMP -OFFSET 

trimmer (R24) to mid -position. Connect 
the scope probe to the end of R47 fur- 

thest from Q3. 
Again restore power to the gener- 

ator, and connect your scope to the 
circuit, with the scope set to auto -trig- 
ger until the scope is triggered on a 
ramp -like waveform (which may have 
clipping at either the top or bottom). 
Adjust the RAMP OFFSET trimmer (R24) so 

that the ramp starts at + 0.5 volt. Switch 
the scope to 0.5V /div for better ac- 
curacy, but make sure that zero volts is 

still on the bottom line. Adjust the RAMP - 

LEVEL trimmer (R20) so that the ramp 
peaks at + 3.2 volts. Those are prelimin- 
ary adjustments and will be done 
again. 

Disconnect power, bleed the capac- 
itors, and insert U2 and U7 in their re- 

spective sockets. Set the front -panel 
SINE -LEVEL control (R39) to mid -range. Set 

the FREQ- ADJUST potentiometer (R33) 

about / clockwise. Set the SINE -RANGE 

switch (S4) x 10, and adjust R34 (the FREQ 

trimmer) to mid -range. (If you've used a 
multi -turn trimmer as suggested, set R34 

at about its mid -range point). Adjust the 
SINE -OFFSET trimmer (R35) to mid -range. 

Adjust the SHAPE trimmers (R6 and R7) 

to mid -range. Set S3 to the CONTINUOUS 

mode, and adjust the scope to 0.5V /div, 

with the scope set to AUTO- TRIGGER Adjust 
the trace position so that zero volts is on 
the middle line of the CRT (be very pre- 
cise). Set the scope -sweep rate to 10µs/ 

div, and for just this test only, select AC 

input. Again, check that zero volts is 

dead on center. 
Connect the scope probe to the SINE 

output jack (J2). Restore power, and ad- 
just the scope's triggering as needed 
until you see a sine -like waveform. Ad- 
just R6, R7 alternately for the best sine - 
wave shape, taking into account that 
precisely equal positive and negative 
alternations (areas and peaks) should 
appear on their side of the zero -volt 
line. 

Adjust the SINE -LEVEL control and the 
scope's time base to your best advan- 
tage when shaping the waveform. A 

good shape is definitely possible, but 
there may be a very small irregularity 
near the peaks of the output waveform; 
that's a peculiarity of the XR2206 IC. 

Keep the same setting for the next step. 
Switch the scope back to DC input 

while observing the output at SINE output 
jack J2. The waveform will shift away 
from the zero -volt axis. Judging as be- 
fore, adjust the SINE -OFFSET trimmer (R35) 

so that the waveform is again precisely 
centered about the zero -volt axis. That 
completes the offset adjustment. 
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Now select CONTINUOUS mode, and 
connect a frequency counter to the 
generator's SINE output and its ground to 
ground. Set the front -panel FREQ-ADJUST 

control for the lowest frequency on the 
X 10 range (that should be fully CCW). 
Adjust R34 to mid -range. The counter 
might indicate 100 Hz or more. Verify the 
frequency by checking the time of one 
cycle on the scope, convert the time 
into seconds, and divide into 1. 

Be sure that the scope's timebase is in 

the cAL. position. (Use this method if a 
counter is not available or as a check of 
the counter since some indicate dou- 
ble a true low frequency. Check against 
the scope for at least 95 percent 
agreement.) 

Adjust FREQ trimmer (R34) for a fre- 
quency anywhere between 185 and 
195 Hz; that may be a delicate adjust- 
ment. Pad space is provided to allow 
the use of an upright multi -turn trimmer 
R34 if you have trouble. On the scope, 
the time of one cycle at 190 Hz is about 
5.2 milliseconds. 

If you have shut the unit off for any 
length of time, allow for a 20- minute 
warmup. Vary the front panel FREQ- ADJUST 
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Fig. 3. Here is the parts -placement diagram for the foil pattern shown in Fig. 2. The wise 

way to begin assembly is to install IC sockets at the appropriate locations on the board, 
and then use the sockets as reference points to the proper positions for the other board - 
mounted components. 
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In the author's prototype, low- profile trimmer potentiometers were used for the internal 
adjustments to the circuit, however, vertical/, mounted, multi-turn units can be 
substituted. 

control fully CW for the highest frequen- 
cy on the x 10 range in the CONTINUOUS 

mode. An acceptable frequency is 

anywhere between 20,020 Hz and 
20,220 Hz. If not, the value of R32 (6.8k) 
must be lowered to increase frequency 
or raised to decrease frequency. If trial 
and error is too tiresome, pads have 
been provided for replacing both R31 
and R32 with a 2k upright multi -turn 
trimmer. 

Whichever you choose, the highest 
frequency on the dial should be about 
20,120 Hz and the lowest about 190 Hz. 

Adjusting either end affects the other. 
Adjustments must be repeated until 
both ends are acceptable. When the 
x 10 range is correct, the x 1 range will 
be also. Disconnect the counter. 

The automatic sweep must be ad- 
justed to cover the same range as the 
FREQUENCY dial. Adjust the scope for DC 
input, 0.5V /div, 2ms /div, auto trigger, and 
place the trace so that zero volts is on 
the bottom line of the oscilloscope dis- 
play. Connect the probe to the end of 
R18 nearest to Q3. Rotate the EREQ ADJUST 

control fully COW then fully OW and 
note the minimum and maximum volt- 
ages as precisely as you can (it never 
quite goes to zero). 

Now switch to S3 to the SWEEP mode. 
Adjust the scope triggering as required 
to observe the ramp now applied to 
R18. Adjust the RAMP -OFFSET trimmer (R24) 
so that the ramp starts at the lowest 
voltage previously noted. Adjust the 
RAMP -LEVEL trimmer (R20) for the peak to 

Here is the author's finished prototype unit,, note the close spacing of the front -panel 
mounted controls. The locations of the controls in relation to each other is unimportant, 
and the dial markings of the individual controls must be determined by the builder. 

just reach the maximum voltage noted. 
If the ramp starts too near zero, it will 
have a noticeable curve just as it is be- 
ginning. There will be a little irregularity 
here even when adjusted properly. That 
completes all adjustments. 

Now we must check the burst and 
sweep functions. Trigger the scope from 
the SYNC output (J1), using negative - 
slope triggering. Select the BURST mode 
and set the FREQ -ADJUST control fully CCW 
Observe the SINE output (J2). Adjust the 
scope as necessary to see that the BURST - 

TIME and DEAD -TIME controls work properly. 
A burst containing many sine waves, 
one or a part of one sine wave should 
be attainable, followed by 4 ms to 
about 3 seconds dead -time. 

Adjust for a burst that just about fills 
the graticule (left to right) when using 
2ms/div, then switch to the SWEEP mode. 
Although that setting is too fast for any 
practical sweep and will cause the first 
cycle to be badly distorted, it should be 
easy to see the frequency increase 
from left to right. Also check it on the x 1 

range. That completes the checkout 
procedure. 

Using the Sweep Properly. The slow- 
est sweep speed will be the best since 
the sine wave will undergo the least 
distortion. That will be awkward with a 
conventional scope and you may wind 
up tracing on the CRT with a grease 
pencil. 

Adjust the scope for the slowest 
sweep possible, taking it out of the cru 
mode if necessary. That will be about 10 
seconds for most scopes. The sweep 
should start a little to the right of the 
leftmost graticule, exactly one -half of 
one small hash mark. On the x 10 scale 
of the generator, that's the equivalent 
to where 200 Hz should be since the first 
hash mark has to represent 400 Hz. Ad- 
just the BURST -TIME control so that the 
sweep ends exactly on the right -most 
line where 20 kHz should be. The same 
arrangement applies to the x 1 scale 
where all frequencies are ten times less. 

When you display the frequency re- 
sponse of your device under test, there 
will be a mirror -image response curve 
also. Position the display downward so 
that the bottom graticule line splits the 
two halves and the distracting mirror 
image is mostly off the bottom of the 
CRT. 

The generator is fairly versatile for 
such a simple- looking small unit and its 

easy enough to use. But see if you can 
come up with some unique use for 
those tone bursts. 
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Serene Machine 
MC2- DREAMACHINE. Produced by: 
Light & Sound Research, inc., 6991 E. 

Camelback Road, Suite C -151, Sc)t- 
tsdale, AZ 85251. Price: $329. 

Since the 1950's and '60's, research 'ias 

been conducted on what the brain is doing 
when the body is observed to be in a par- 

ticular state. It has been found that at least 

four distinct states of brain activity, dis- 
cernable by low- frequency electrical 
waves generated by that organ, can be de- 

tected_ Those states (and the frequencies 
typical of them) are: 

Beta (13 Hz): Wide awake. talking, driv- 
ing, working 

Alpha (8-12 Hz): Meditation, eyes -closed 
state 

Theta (4-7 Hz): Creative. `super- learn- 
ing" state 

Delta (1 -3 Hz): Deep sleep 
Over the past twenty years it has also 

been determined that the brain can be 

stimulated into producing waves of those 
frequencies, thereby inducing the mental 
states associated with them. The stimuli 
are simple, external ones -light and 
sound. The MC2- Dreamachine marketed 
by Light & Sound Research is a simple 
device that claims to be able to induce the 

beta, alpha, and theta states of mind and 
thus be used "as a tool to guide the user to 
a state of deep relaxation to enhance cre- 
ative visualization, self -development, 
spiritual explorations, or any of the other 
consciousnesses associated with deep re- 

laxation or meditation." 
To he honest, we're not especially inter- 

ested in spiritual exploration, creative vi- 
sualization (whatever that is), or other 
concepts of that ilk. We're not even into 
healing crystals -the only crystals into 
which we put our faith are the 3.1415975 - 
MHz color -hurst ones in our TV sets and 
those that keep our computers and digital 
watches running. However, we are inter- 
ested in finding ... shall we say ... "non- 
toxic, non- destructive, and legal" ways of 
unwinding. The MC2- Dreamachine 
looked as though it might be worth a lry if 
the mystical mumbo -jumbo were peeled 
away. 

CiRCL,F Sfi9N.FREE INFORMATION CARD, 

There's not much to th_ ce. The 
heart of the unit is a small box not much 
larger than the Touch Tone pad mounted on 

its top. Into the box you plug a set of stereo 
headphones and something that looks like 
it used to be pair of dark designer sun- 
glasses. The "glasses" have a pair of red 

LED's mounted inside each lens, pointing 
at your eyes. After making sure that the 
unit's wall -plug adapter is piugged in 

(there's also a rechargeable battery pack 
available as an option for portable use - 
say, relaxing or indulging l!n spiritual ex- 

plorations while on ,a transcontinental 
plane trip), you settle yourself in a corn- 

fonabie spot, punch in a number from o 

to zero on the keypad to select one of the 

ten preset programs, don the phones and 
"glasses," and close your eyes. 

As the program goes into motion the 

LED's start to flash and you start to hear a 

string of low -pitched beeping tones that 

seem to echo through the phones. As the 

program progresses, the repetition rate of 
the tones and flashes (which you can easily 
perceive through your closed eyelids) 
slows and so, supposedly, does the fre- 
quency of your brain waves as they syn- 
chronize with the external stimuli. 

(Continued on page 8) 
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Wishful Thinking 
SOUNDESIGN MODEL 3836 AM /FM 
CLOCK RADIO WITH CASSETTE 
PLAYER. Manufactured by: Soundesign 
Corp., Harborside Financial Center, 
400 Plaza Two, Jersey City, NJ 
07311 -3962. Price: $32.95. 

Do you remember the fairy tale about 
the farmer and his wife who were granted 
three wishes by a passing fairy, or a magic 
fish, or sonic such thing? The farmer, 
being hungry at the time, expressed his 
desire for a sausage to cat. Bingo!, one 
appeared on the table. His wife berated 
him for his foolishness in wasting one of 
their precious three wishes on something 
as trivial as a stupid sausage- really laid 
into him -and the farmer, still hungry and 
now enraged beyond reason, screamed at 
his shrew of a wife, "I wish that sausage 
was stuck on the end of your nose!" 

Bingo! 
The third wish, of course, was used to 

get the sausage off the end of the farmer's 
wife s nose. The moral of the story is prob- 
ably that "You get exactly what you wish 
for, so be very careful how you phrase it." 
(Either that, or "Don't marry a shrew." 
Maybe both.) 

Out where we live, there's only one ra- 
dio station worth listening to, at least as far 
as we're concerned. And it usually has 
good music to fall asleep to. There's a 

catch, though. The station goes off the air 
at midnight and if we don't hurry up and 
fall asleep on schedule, there's nothing left 
to fall asleep to. The solution? Wouldn't it 
be nice to have a clock radio with a cassette 
player built in? That way we could provide 

our _own "falling asleep nm it anytime 
vs: wanted it. 

Well. we wished for a clock radio with a 
cassette player in it, and that's precisely 
what we got. Soundesign, whose products 
you may have come across in department 
or large chain stores, has a product that fits 
th _ description to a "T ": the Model 3836. 
This little cube- shaped lullaby machine 
includes an AM /FM clock radio and a 

cassette player. It doesn't have much else 
to offer, though. 

The only frill on the model 3836 is the 
cassette player; everything else is strictly 
utilitarian. The monophonic (of course) 
AM /FM radio works OK; indeed, al- 
though it takes a second or so to come up 
to speed (probably resulting from a cut -to- 
the- bone -to- keep- costs -down power sup- 
ply) its sensitivity and selectivity are good 
and we didn't even need to fully extend the 
wire antenna that's attached for FM use. 
Thy quality of the audio is nothing to write 
home about -the unit uses a single three - 
inch side -mounted speaker -but it's ade- 
quate for falling asleep to and waking up 
by. The mechanical slide- rule -style dial 
was accurate enough, although it has no 
light and in a darkened bedroom you have 
to tune the radio by ear rather then by 
setting the frequency on the dial. 

The large (1/2-inch) red -LED 12 -hour 
clock display is easily legible, although we 
had trouble remembering which of the lit- 
tle red dots at the side of the display indi- 
cated AM /PM and which indicated that the 
alarm was set in the dark. There's no way 
of adjusting the brightness of the clock 
display, but if you're in the habit of sleep- 
ing with your eyes closed it shouldn't both- 
er you. A backup timekeeping function is 
powered by a 9 -volt battery, which you 



supply. Should it be called into play, the 
clock will continue to run for eight to ten 
hours (until the battery gives out) although 
the display will not be active. 

The alarm can be either a "buzzer" (ac- 
tually a "beeper ") or the radio. The cas- 
sette player is only for falling asleep to. 
The volume of the alarm beeper is fixed at 
"LOUD," and that of the radio alarm is the 
same as what you fall asleep to. That may 
be a source of trouble for people who like 
to be lulled to sleep quietly but who need 
something with a bit more volume to be 
awakened. We were pleasantly surprised 
when we found that we did awaken to the 
radio's quiet morning murmurings. A 
"snooze" feature allows you to catch an 
extra eight or ten minutes of sleep in the 
morning after being awakened by the 
alarm, and the alarm automatically resets 
itself for the next day when you turn it off 
in the morning. The falling -asleep part of 
the clock radio allows you to have up to an 
hour of lullaby before it turns off. That, 
however, applies to the radio only. 

The cassette player, although it did play 
cassettes, was something of a disappoint- 
ment. We record our own, and use a good 
quality high -bias tape and Dolby -C noise 
reduction. The 3836's cassette player has 
no provision for anything other than stan- 
dard -bias, no- noise -reduction -at -all, re- 
cordings. That made ours sound a little 
thin and screechy. A tone control could 
have smoothed things out a bit, but there is 
none. 

Worse is the fact that while you can play 
or fast -forward a cassette, there is no provi- 
sion to rewind it. If you are in the habit (as 
we are, and it's one we should get out of) of 
stopping a tape partway through, you're 
going to have a problem when you put that 
tape on to fall asleep by. You either have to 
get out of bed and go rewind it on another 
cassette player, or turn it over to the side 
that you don't want to listen to, fast -for- 
ward it to the end, and then flip it back to 
the side you want. We'll grant that this 
player is intended for less- than -profession- 
al purposes, but no rewind? Come on, 
Soundesign! 

Also missing from the player is a timer. 
You start the tape from the beginning (or 
wherever you happen to be if you don't 
want to fast -forward it back to the begin- 
ning) and it runs until the end, at which 
time the player shuts off. If you're still 
awake then and need more music, you have 
to open the cassette compartment, turn the 
cassette around, and press the PLAY button 
again. At least you're at the beginning of 
the side when you do that. The 3836 does 
not allow you to wake up to taped material. 

Well, you get what you ask for. We 
wanted a clock radio with a cassette player, 
and that's what we got. The clock worked, 
the radio worked, and the cassette player 
played cassettes. For a list price of less 
than $33 we suppose you could not wish 
for much more. 

Dauphin de 
Siecle 
DAUPHIN LAPPRO -286 LAPTOP 
COMPUTER. Manufactured by: 
Dauphin Technology, Inc., 1125 E. St. 
Charles Rd., Lombard, IL 60148. Price: 
$3495. 

Several years ago we w-ote a book on 
the then -brand -new subject of laptop com- 
puters. When we began the hook there 
were only two of them: oe from Radio 
Shack, and one from NEC. both built on 
the same Kyocera chassis. They had eight - 
line, 40- column LCD scre. ns and, if you 
chose to expand them all the way, could 
have 32K of RAM. A proprietary operat- 
ing system was included in ROM, as were 
a rudimentary word processor, communi- 
cations program, and interpreted BASIC. 
Radio Shack's version of the system also 
had a 300 -baud modem built in, as well as 
two additional unlit es in ROM. If you 
wanted to save programs erdata externally, 
you did so using an audio cassette record- 
er. By the time we had finished the book 
there were about a dozen manufacturers of 
laptops, IBM included, tussling for their 
sham of that promising market. 

The rush to fill the void has slowed 
somewhat. but has not slopped entirely. 

The newest company to enter the field, and 
one devoted exclusively to laptops, is 
Dauphin Technology, a startup firm lo- 
cated faraway from Silicon Valley in Lom- 
bard, Illinois. Its initial product is the 
LapPRO -286 computer, one of the first of 
which we were able to obtain for review. 
Because it was one of the first of its kind, 
the computer we received contained some 
of the design flaws that are seemingly inev- 
itable in first -off -the -line products. We 
hope you'll understand this, and keep in 
mind the fact that Dauphin, too, is aware of 
the problems and is working to eliminate 
or correct them. 

Two of Dauphin's big selling points for 
the LapPRO -286 are its relatively low 
price of $3500. and what you get for that 
price. Dauphin claims that the features 
built into the LapPRO -286 cannot be 
found elsewhere for much less than $5500, 
two -thousand dollars more than it is charg- 
ing A brief survey of the market shows 
that to be pretty much the case. Here's 
some of what we got as standard equip- 
ment with our LapPRO -286: 

80286 microprocessor with socket for 
80287 math coprocessor 

Backlit. 25 -line by 80- column, Her- 
cules- compatible LCD 

One megabyte of RAM (640K plus 
360K user- configurable as either EMS or 
EXT- expanded or extended memory) 

(Continued on page 5) 
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Of Koss, of Koss 
KOSS JCK/300 KORDLESS INFRARED 
STEREOPHONE..Manufactured by: 
Koss Corporation.. 4129 North Port 
Washington Avenue, Milwaukee, WI 
53212. Price: $275. 

We, as a society, do not do too much of 
our music listening through headphones 
... yet. We prefer to use loudspeakers that 
leave us unencumbered. However, as the 
Walkman Generation grows and comes 
into its own, headphone listening is be- 
coming more acceptable and more wide- 
spread. Part of the appeal of that way of 
listing to music may le in the way in which 
sounds are perceived through a set of 
phones, and part may be the beginning of a 
social movement that recognizes that loud 
music is not to evererone's taste and that 
there is a way to enjoy it without disturbing 
those around you too much. 

Finally, in a world having a population 
of over 6.1 billion people, headphone lis- 
tening, with your own "personal" music 
coming straight into your ears, allows you 
to build a barrier between yourself artd 
everything else. We Jo not say that is a 
good thing, but like it or not it's happen- 
ing, as you can easily see on any mass - 
transit vehicle, or even by observing the 
young skateboarders careening about the 
parking lots in the twilight, each equipped 
with his own personal music system. 
(About forty years ago social- /science -fic- 
tion author Ray Bradbury wrote a story in 
which most of the populace walked about 
with little seashell -shaped earpieces stuck 
in their ears, listening to what they poured 
forth and oblivious to the world around 
them. How sad. And low prophetic.) 
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Be that as it may, let's now snap our- 
selves back to reality and examine the Koss 
JCK /300 cordless (or kordless in Koss' 
parlance) stereophone. It's not for 
skateboarding. The JCK/300 is a high - 
quality circumaural headphone set intend- 
ed for serious listening while liberating 
you from the trailing cable that makes at- 
home headphone use such an annoyance. 

The term "circumaural" means 
"around -the- ear," and refers to the fact 
that cushions on the earpieces fit against 
the skull around :he ears rather than just 
against the ears, as do the foam cushions 
used in open -air designs. The advantages 
of that are twofold. First, the path between 
the transducer and ear is unobstructed, 
ensuring that there is no absorption of 
sound at critical frequencies; it all gets 
through to your ear. Second, the cushion 
forms a seal and makes it impossible for 
sound waves to leak into the air (as they do 
rather copiously with open -air phones). 
That improves low-frequency response tre- 
mendously and, incidentally. does away 
with that tinny "chink-a-chink-a-chink" 
that we find so irritating when we're in 
close proximity to most wearers of open - 
air phones. 

The sound from the Koss phones is very 
good, as it should he considering that Koss 
has been in the headphone business ever 
since we can remember. The most im- 
pressive thing to us. though, about the 
phones is their near -total lack of back- 
ground noise, or hiss, which is a problem 
in some underpowered infrared headphone 
systems. The JCKi-300 system is anything 
but underpowered. lits infrared transmitter 
panel contains an array of thirty infrared 
LED's arranged in a 5 x 6 pattern. If those 
were ultraviolet- emitters, we could use the 
panel as a sunlamp! Actually, by our cal- 

culations the power consumption of the 
LED array is only about 600 mW. Still, if 
that were RF, it would be about the equiv- 
alent of the output of a low -power portable 
cellular phone. No wonder there's no hiss! 

The power of the LED panel ensures 
very good coverage. (A considerable 
amount of that seems to have been pro- 
vided, in our case, by reflections from our 
light -colored walls.) We could even walk 
around behind the transmitter panel and 
get acceptable results. And, turning our 
back on the transmitter (lid not seem to 
affect the quality of the signal. Whether 
that was due to reflections in our listening 
room or to the design of the infrared sensor 
mounted atop the headband of the phones 
we cannot say; all we know is that the 
results were good no matter how difficult 
we tried to make it for the system to work 
well. Our only failure came when we 
aimed the transmitter outside through a 
window The infrared radiation was appar- 
ently reflected back inside by the glass, 
and we got no reception out of doors. 

Setting up the JCK /300 took a little 
more effort than we had expected. but 
would not present a problem to an) au- 
diophile in search of quality cordless - 

headphone sound. A signal from your am- 
plifier (or TV receiver, or other signal 
source) is fed by cable to a flat box called a 
modulator hase, which in turn drives the 
aforementioned LED panel. Koss supplies 
all the necessary cables. connectors and 
adapters, and input can come from a head- 
phone jack or, more elegantly, from any of 
an amplifier's line -level outputs such as 
that used for taping. The connectors at the 
amplifier end of the Koss cable allow you 
to piggyback another set of RCA plugs 
onto them, so you can drive both the mod- 
ulator base and the tape deck (or other 
device) that was originally connected to 
the output jacks. There is also a mike - 
input jack at the rear of the modulator base 
for use in case the device to which you 
wish to listen has no means of output other 
than its speaker. You are supposed to place 
a microphone (not supplied) in front of the 
speaker with the volume level turned down 
low. 'l'he sound is picked up by the mike 
and then amplified at the modulator base 
before being fed to the transmitter panel. 
We did not try that method. 

The LED transmitter panel fits into a 
swivel mount atop the modulator base that 
allows you to aim it in the direction of your 
listening position. Koss also supplies a 
separate base for the panel if you want to 
mount it away from the modulator. And, if 
you want to extend the coverage of your 
system beyond its already considerable 
range, you can daisy -chain additional 
LED panels, one to the next. 

The modulator hase has two LED's on 
it: The red one is a POWER ON indicator, and 
the green one works in conjunction with a 
level control on the side of the base. You 
are supposed to adjust that control until the 



green LED just starts to blink. That, say 

the instructions, indicates the optimum 
modulation level for the transmitter. In our 
tests we couldn't make the LED blink; it 

stayed on all the time. However, we did not 
let that hitch prevent us from enjoying :he 
phones by adjusting the level by ear. 

The phones themselves are comfortable 
to wear, although, as is the case with all 

sealed -ear designs, we found that the local 
"ear- weather" got a bit humid after a 
while. The phones weigh only a bit over 
11' ounces (350 grams) even with the 9- 
volt battery used to power them in place in 

the left earpiece. The battery, we should 
mention, has a working life of between 20 
and 30 hours. Two slide switches control 
power and mono -stereo selection respec- 
tively. A small red LED indicates that the 
power is on, and begins to blink when the 
battery starts to run down. 

A volume control is built into the right 
earpiece, and controls the sound level in 
both. We were bemoaning to ourselves the 
lack of a balance control on the JCK /300 
when we happened to glance over the press 
release on the product. Lo and behold. it 

talked about a dual knob volume control 
on the unit, which allowed the sound levels 
of the left and right channels to be adjusted 
independently. When we looked, there it 
was. When we scrutinized the instruction 
sheet, there it wasn't. Sometimes reading 
the instructions isn't enough! Being a 
member of the press does have its advan- 
tages. 

If you are a devotee of circumaural -de- 
sign headphones and want the quality for 
which Koss has become known over the 
years in a cordless (or kordless) imple- 
mentation, try the JCK /300. It's a nice set 
of phones. e 

DAUPHIN COMPUTER 
(Continued frani page 3) 

One 1.44 -megabyte 3.5 -inch floppy- 
disk drive 

One 40- megabyte, 28 -ms, hard -disk 
drive 

Two serial ports and one parallel port 
Provision for external video monitor 
Rechargeable battery plus operation 

from 120 or 240 volts AC or 12 -volts DC 
DR DOS operating system, LapLink 

file -transfer software, and Alphaworks in- 
tegrated software. 

That's quite a bit! And it all comes in a 

package weighing 16.5 pounds, battery in- 
cluded, and measuring about 15 x 12.5 x 
3 inches. You would expect that to offer all 
that some sacrifices would have to be made 
and, yes, it appears that a couple were. All 
in all, though, the LapPRO -286 is a sub- 
stantial product. 

Most of the complaints we had with our 
unit stemmed from the fact that, as origi- 
nally designed, the computer did not meet 
FCC radio -frequency emissions require- 
ments. and a new case had to be produced 

to satisfy the law. The case currently in 
production (which satisfies the FCC reg- 
ulations) has a number of bothersome 
points about it- little things, but enough 
of them to be annoying. 

For instance, the catch that holds the 
LCD in its closed position is awkward to 
release, and the computer is difficult to 
pick up from a lying -down position be- 
cause of the way the handle is constructed. 
At the rear of the case, a small proj- 
ection- actually. the jack for inputting 12- 

volts DC- sticks out far enough to prevent 
you from standing the case on its tail, as 
you would want to do, say, while shuffling 
along the check -in line in a busy airport. 
That may be a good idea, since it prevents 
you from standing the case in what may be 
an unstable position (we're not sure where 
the computer's center of gravity is), but it 

also keeps you from resting the unit, even 
lightly. on the floor as you move along. 
That could have been remedied simply by 
the addition of a couple of rubber or plastic 
feet on the back of the case, and such feet 
are included on the carrying case that's 
available as an option (more about that 
case later). 

The computer's keyboard had a good 
feel to it and, despite the somewhat unor- 
thodox layout of some of the keys (which 
seems to be the case with every laptop 
we've used -a consequence of mapping 
all the functions onto a keyboard of rea- 
sonable size), it was quite usable. There 
are no separate function keys -functions 
Fl through FIO are activated by pressing a 

key in the top row marked FUNCTION 

together with one of the number keys in 

the same row. That is not as awkward an 
operation as it sounds, although it does 
require two hands for functions higher 
than F6 or so. 

The biggest problem our review model 
had was with its LCD. Although the con- 
trast of the screen, even with the backlight- 
ing turned on, was not spectacular and we 
sometimes lost the cursor (a difficulty so 
common with LCD computer screens that 
an aftermarket program is available to 
create a large visible cursor to replace the 
one that keeps disappearing), the screen 
was usable under most conditions, al- 
though somewhat disconcerting to watch 
when scrolling rapidly. However, one 
pleasant day when we chanced to take the 
computer out of doors to do some work in 

the fresh air we got a rude surprise. The 
display seemed to develop a very annoying 
flicker, almost bad enough to induce a 

form of seasickness. At first we thought it 

was the heat affecting, perhaps, our eyes; 
then we thought it was the heat affecting, 
perhaps, the display. It turns out that, heat 
or no, the Hercules -compatible display 
that came with our unit did have a serious 
flicker problem. It is not apparent (to us. at 

least) under artificial light, which is where 
we'd have expected it to show up, but out 
of doors it made the computer unusable 

except for very short periods of time. We 

spoke to Dauphin about that difficulty and 
they told us that (by the time you read this 
review) you will be able to order the Lap - 
PRO -286 computer with one of several 
displays. The others are said by the com- 
pany not to flicker and to have better con- 
trast, as well. Order what you like, but stay 
away from the high -resolution Hercules - 
compatible display if you plan to use the 

computer under natural light. 
Despite its weaknesses, we found a lot 

to like about the LapPRO -286. For exam- 
ple, the battery pack (which will power the 
computer for about an hour and a half) 
uses lead -acid. not nickel -cadmium cells. 
That means that you don't have the 
"Catch -22" situation of having to unplug 
the computer when its batteries are fully 
charged to prevent them from developing a 

memory problem and yet insisting that 
they always be kept fully charged else 
they'll run down more quickly than you 
expect. Lead -acid cells like to be kept up 
to charge, and by keeping the unit plugged 
in you're doing them a favor by providing 
them with a constant trickle charge. The 
power supply will automatically conform 
itself to source voltages of 120- or 240 - 
volts AC, at either 50 or 60 Hz, and a 

separate jack is provided for operation 
from an external 12 -volt source -an auto- 
mobile cigarette- lighter receptacle, for ex- 
ample. 

We also like DR DOS (the "DR "' stands 
for Digital Research, the software firm that 
created it), which is the operating system 
provided with the computer. DR DOS is an 
MS -DOS 4 clone, with a few improve- 
ments such as on -line help for many of the 
DOS commands. The operating system 
also has an XDIR command that we find 
more informative and convenient than the 
standard DIR command, as well as several 
other niceties not included in MS- or PC- 
DOS, such as password protection. The 
manual, while not especially long, is nic- 
ely intelligible. 

And the computer did work as we ex- 
pected it to. That's no insignificant point! 

The soft carrying case that's available at 
extra cost is well worth it. Not only does 
the carrying case give you a convenient 
means to schlep the computer around 
comfortably over your shoulder (even 16 

pounds gets heavy to carry around after a 
while), but it also provides plenty of stor- 
age space for disks, manuals, cables, and 
all the other paraphernalia you need to get 
your work done on the road. 

In suns, if you are willing to put up with 
a little inconvenience to save a couple of 
thousand dollars, we think the Lap - 
PRO -286 is worth investigating. We wish 
Dauphin had done more of its market re- 
search before releasing the LapPRO -286 
to the public, but even so, the relative 
value of that computer is good. We look 
forward expectantly to Dauphin's new - 
and- improved models. 
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The Eggs and I 
OHM CAM 3" COHERIENT AUDIO 
MONITOR LOUDSPEAKERS. UDSPEAKERS. Man - 
ufactured by Ohm Acoustics, 241 Taa- 
ffe Place, Brooklyn, NY 11205. Price: 
$450. 

The two -way speaker system designated 
CAM 32 by Ohre Acoustics is the middle 
one of a group of three sporting an unusual 
design featu - --a small egg- shaped pro- 
tuberance pro_e.:iine from the top of the 
enclosure. (M -ire precisely. the "egg" re- 
sembles the 'bullet'- shaped housing 
used for many communications micro- 
phones. However, a rose by any other 
name...) Inside the "egg" is the system's 
'!r -inch tweeter, and it is that egg tweeter, 
or "ET" as sense refer to it that sets the 
CAM series apart from other speakers in 
their price r' e. 

Ohm claims two advantages for out - 
boarding the tweeter in that fashion. The 
first is that by removing it b) an inch or so 
from the vicinity of the main enclosure's 
surfaces and corners, diffraction effects 
that can alter and distort the high- frequen- 
cy waveform are avoided. The sound waves 
generated by the tweeter leave it and travel 
straight tifrough the air to your ear without 
even brushing against anything in be- 
tween. 

The other benefit from having an out- 
board tweeter, says Ohm, is that it can be 
made rotatable. That allows you more flex- 
ibility in positioning the speakers in a 
"real" listening area that may already have 
furniture or other items occupying the 
spaces in which the speakers would ideally 
be located. The CAM (which stands for 
Coherent Audio Monitor) instruction man- 
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uai says that by redirecting the fre- 
quencies_ which are mire means our car, 
use to localize sound sources. displace - 

ments that may occur because of less-than- 
ideal speaker locations can be oflket so 
that sounds produced by the system seem 
to originate from the points they were in- 
tended to. 

Setting up the CAM 32's wa; simple 
enough. Spring -loaded push -type con- 
nectors (the kind with a hole into whieti 
yo a insert about half an inch of ha.re w ire 

or a banana plug. which is then pet': 
tikhtl by a spring -loaded elanral crake 
cabling easy. The egg tweeters are packed 
separately in each shipping case. They are 
attached at the base to microphone_ plugs 
that plug into jacks atop the main -speaker 
enclosures. That makes the ET's rot atanle, 
and a rudimentary scale marked in degrees 
is provided around the jacks, presumhfy 
to make position settings repeatable. Of 
course, the only indicator for that scale is 
the somewhat pointed rear end of the bul- 
let- shaped "egg" enclosures; if Ohm lad 
been really serious about that they would 
have conic up with a more accurate point- 
er. What there is is probably good enough, 
though. 

Jhm recommends that you set up the 
speakers initially with the tweeters aimed 
so lines drawn through their axes cross 
slightly in front of your listening pcsiti o 

We started out that way, and found Mere 
was so much treble it made listening aan- 

pleasant. Even decreasing our amplifier's 
treble output didn't ameliorate the sit_ta- 
tion. We next tried aiming the tweeters 
away from our ears, but that didn't help 
much either. Nor did turning the eggs so 
they faced backward, completely awav 
from us. We sat down to think about it and, 
as we gazed into space beyond the speak- 

ers, came to the realization that the 
tweeters were exactly at the level of our 
ears and that all their output was in the 
sanie plane as our hearing apparatus. 
Checking the manual. we saw that Ohm 
recommends that the main enclosures be 
at ear level, which places the tweeters' line 
of lire somewhat above the head. We in- 
clined our set of CAM 32's a bit so they 
tired slightly upward, and the problem 
cleared up. The sound immediately be- 
came more mellow and much more lis- 
tenable. 

We already knew that the CAM 32's had 
plenty of high -frequency output. Their 
bass response, while adequate. was not 
spectacular, although we suppose we 
shouldn't expect miracles from a system 
with a 61/2-inch midrange /woofer assisted 
by a ten -inch passive radiator. If you like 
the egg- tweeter idea, the CAM 32 has a 
big brother, the CAM 42. with an 81/2-inch 
midrange /woofer and 12 -inch passive radi- 
ator that may provide enough bass to satis- 
fy you. Or you can add a subwooter. 

When we first started listening to the 
CAM 32's, we noticed an unusual effect - 
an almost unreal expansion of the stereo 
soundstage. It was particularly noticeable 
in the case of the announcers on our favor- 
ite radio station, who sometimes sounded 
as though they were speaking almost from 
offstage, in the wings. "Wow!" (we 
thought) "Ohm really has something here. 
The phase -matching on these speakers 
must be exceptional!" Of course, the sys- 
tem didn't seem to be able to localize 
particular instruments very well, but who 
cared with that incredible spread! 

It was when we started rotating the egg 
tweeters to see whether Ohm's claims 
about them were true that we discovered 
what was really going on. We were run- 
ning our amp in its monophonic mode to 
generate a single sound source that we 
could pinpoint easily, and discovered that 
we couldn't do that -something just 
didn't sound right. We checked our cab- 
ling, and everything there was as it should 
have been. Then, on a hunch, we reversed 
the connections to one of the two speakers. 
Aha! 'The mono sound source suddenly 
took on location and when we switched to 
stereo, the imagine improved tremen- 
dously and the sound took on a solidity it 
had lacked before. 

What was the problem? Phasing. One of 
the two speakers apparently had been 
shipped either with connections crossed 
internally, or with its insides mechanically 
out of phase with those of the other. That 
isn't supposed to happen, but it did. (We 
had originally suspected the radio station 
of playing phase tricks, but listening to it 
in the car and on other receivers did not 
produce that same spectacular effect; 
that's when we started to think the speak- 
ers might be responsible.) By changing the 
phase relationships in a stereo signal, all 
kinds of interesting effects can be ob- 



tained. For instance, sounds can he made 
to seem to conic from beyond the space 
bound by the speakers producing them. 
Indeed, the extraction of surround -sound 
rear -channel information from a stereo sig- 
nal depends on the out-of-phase informa- 
tion contained in that signal. When we 
switched around the leads to one of the 
speakers, we reversed the reversed -phase 
relationship and caused it to be hooked up 
properly. 

Now we could play with rotating the 
eggs. And, as we had been told they would 
be, they were effective in shifting sound 
sources to compensate for our listening 
position. The trick is to point the egg of the 
nearer speaker away from you, and the one 
on the farther speaker toward you. Since. 
as we mentioned earlier, one of the ways 
we localize sounds is by the intensity and 
source of their high- irequencv content, 
hearing more high -frequenc sound from 
the farther speaker (and less from the 
closer one) displaces the apparent center 
of the soundstage. We'd always thought 
that was the purpose of the BALANCE 

control on our amplifier, but now we know 
you can do it with speakers as well. 

While we wouldn't term the CAM 32's 
to be outstanding performers, we have to 
point out that they are not outstandingly 
expensive, either. Their performance is 
about commensurate.with their price, and 
the "ET" feature does work. If you can 
use it, take a listen to these or the smaller 
CAM 16's or larger CAM 42's. 

Look Ma, No ... 
Antenna 
COBRA MODEL CP -482 INTENNA 
CORDLESS PHONE. Manufactured by: 
Cobra Electronics Group, Dynascan 
Corp., 6500 West Cortland St., Chi- 
cago, IL 60635. Price: $179.95. 

The companies that sell cordless tele 
phones probably do an enormous after - 
market business in replacement antennas. 
It's so easy to turn around and snap off an 
extended antenna against a wall or the top 
of a low doorframe. Collapsing one of the 
telescoping whips too energetically can 
cause it to crumple like a drinking straw, 
and if you drop your phone in just the right 
way you can just as easily render it anten- 
naless. 

Besides that, antennas are a pain in the 
neck to use -unless you're right by the 
hase unit you have to extend the antenna to 
get and maintain a usable signal, and then 
collapse it when you return the phone to its 
cradle. And carrying around a cordless 
phone with its antenna extended can he 
dangerous. You could poke somehodv's 
eye out! (Ask your mother.) 

Well. the people at Cobra, who've been 
in the cordless -phone business for quite 
sonic ime, seem to have found a solution 
to the ,antenna problem. They now make a 

phone without one. It's called the inrenno. 
There are several phones in the Intenna 
line: we chose to look at the middle -of -line 
model CP -482. 

Of course, the Intenna phone really 
does have an antenna, hut it's inside the 
handset. That's how the phone got its 
name. The hase station. incidentally. uses 
a conventional telescoping whip. The in- 
ternal 1ntenna antenna is a piece of nickel - 
plated brass (we're told that Cobra experi- 
mented with a number of different metals 
before settling on that combination) 
shaped to fit inside the upper portion of the 
handset. At least, that's the way it began; 
the shape was then refined to optimize 
radian rrr characteristics while still fitting 
inside the handset shell. 

Sieve the big difference between this 
cordle,s phone and other types is in the 
design of its antenna, we attempted to find 
out something about how the new design 
works. No luck. The best we could get 
from Cobra was something to the effect of 

...you have to stop thinking of antennas 
in traditional linear ( ?) terms..." That's 
not much of an explanation. We think that 
what they meant was either "None of your 
business!" or "Gosh, we don't know how 
it works, either." 

In making design compromises of this 
nature -"linear thinking" or not, we still 
believe that a long external antenna is the 
better and more efficient design -you may 
have to accept certain compromises. One 
of them is in the cordless phone's range of 

operation. Actually, we were pieasan Iv 

surprised by the range we got out of die 
"antennaless" Alone. While the phone's 
range was not gaite as great as that of some 
more conventic reread cordless phones we've 
used, the range of the intcmna allowed us 
sufficient latitude (and longitude) of 
movement to roam throughout. and 
around the outside of. the house- proba- 
bly as far away from it as you'd normally 
find yourself strolling in the course of a 
phone conversation. 

We found that the orientation of the an- 
tenna on the base unit, as well as its prox- 
imity to metal objects such as lamps, had a 

considerable effect on the quality of the 
phone's signal. Also, Cohra warns that 
you should hold the handset at its lower 
end. away from the location of the internal 
antenna. If you hold it near the top of the 
handset. your hand will, in effect, become 
part of that antenna through capacitive 
coupling. and you'll interfere with the 
unit's transmission and reception char: e- 
terisiics. 

To he honest we had a kw difficulties 
with the phone portion of the CP 452. 
We' '..e been extremely pleased with some 
of Cobra's other cordless phones. but the 
Intenna, we're told, is produced at a dïf- 
ferent factory (and using different mate- 
rials) from them, and the differences in 
design, and maybe manufacture, show. 
The incoming audio, for example, is very 
"peaky," and is difficult to listtm to for 
long periods. (We're told that what's heard 
at the. other end also partakes of the same 
characteristic.) in our use of the phone 
that peakiness sometimes rendered cal 
ers- especially women with heavy 
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cents -nearly unintelligible, and more 
than once we had to switch to another 
phone just to figure out what was going on 
at the other end. The phone's audio charac- 
teristics also made extended conversations 
something of an ordeal. 

We did not care for the numeric key- 
pad's rather mushy feel, which made it 

seem as though the phone were hesitating 
for an instant before generating the tones 
for the keys pressed. The keypad's charac- 
teristics made it impossible for us to dial a 
number with the rapidity to which we are 
accustomed; it was sort of like dialing 
through molasses. Those with a more 
positive outlook than ours might refer to 
the keypad's "soft touch" rather than its 
"mushiness." 

When taken off hook, the phone was 
somewhat sluggish to respond. The delay 
involved is probably only a few dozen mil- 
liseconds, but that was more than enough 
to cause a problem when we were expect- 
ing an immediate response. For example, 
the phone took longer than we think it 
should have to realize that it was off hook. 
We did not get a dial tone as quickly as we 
should have, and consequently occasion- 
ally got a recorded " 'you must first dial 
one' ..." message when attempting to call 
long distance. We also had to learn to wait 
a few moments before speaking when we 
picked up the phone, otherwise our first 
one or two "hellos" never made it out of 
the house. 

Hidden switches on the handset and 
base unit allow you to select one of several 
digital codes to help keep other cordless 
phone users in your neighborhood from 
getting into your system. In addition, 
Cobra claims that when your Intenna sys- 
tem is on hook (hung up), it is inaccessible 
to other cordless -phone systems that 
might otherwise be able to dial out on your 
line and thereby ring up considerable 
long -distance charges at your unwitting 
expense. 

What did we like about the Intenna 
CP -482? Well, this particular Intenna 
model also includes an intercom function, 
which can be used independently of the 
phone line (in essence, you use the sys- 
tem's radio transmitters and receivers as a 
wireless intercom link). That worked pret- 
ty well, although it was subject to the same 
range limitations as the phone itself. The 
Intenna phones also include the now -stan- 
dard memory, redial, and pulse /tone -dial- 
ing features that no modern phone would 
be caught dead without. 

We like the idea of the lntenna system, 
and, except for the peculiarities we've 
noted, the phone worked well. We sort of 
missed the "Captain Kirk" feeling of 
being able to snap the telescoping whip 
smartly out to its full extension before em- 
barking on a conversation, but we cer- 
tainly didn't miss snapping off that 
antenna as we stepped through the hatch to 
the transporter room. 
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DREAM MACHINE 
(Continued from paçr l) 

And you know what? It seems to work! 
We haven't tried all ten of the programs 
built into the MC-- Dreamachine, but the 
ones we have tried have left us feeling that 
something more happened to us than just 
half -an -hour or so of beeping and flashing. 
At the end of one of the shortest programs, 
which lasts fifteen minutes, we did, in- 
deed, feel much more calm and clear- 
headed than when we began. And it wasn't 
a fluke -we could repeat the experience 
(one of the tenets of the scientific method, 
repeatability) any time we wanted to. The 
MC2 doesn't put you into a trance or any- 
thing like that- you're always conscious 
and fully aware of the world around you - 
but it does seem to allow your mind to 
uncoil and free itself from some of its more 
temporal concerns, at least temporarily. 
The state of mind induced by the unit is not 
permanent -after a little while your brain 
starts setting its own pace again. The effect 
is hard to describe if you haven't experi- 
enced it; it's what you supposedly get after 
practicing just about any relaxation tech- 
nique- Transcendental Meditation is 
what comes to mind -except that you have 
an electronic assist and don't have to do it 
all yourself. 

The MC2 Dreamachine has a number of 
parameters that you can adjust from the 
keypad. After you've selected your pro- 
gram and started it running, the keys allow 
you to raise or lower the volume of the 
sound coming through the phones, as well 
as to change its pitch. Apparently, pitch is 
not nearly as important as is the repetition 
rate, and you can even remove the sound's 
tonal characteristic entirely, leaving a se- 
ries of hissing pink -noise pulses (not near- 
ly as objectionable as it sounds). A small 
control on the "glasses" allows you to 
adjust the intensity of the flashing red 
LED's. 

A jack on the main box allows you to 
mix the output of a cassette recorder (or 
other audio device) in the phones with the 
sound generated by the MC2. Light & 
Sound suggests several uses for that fea- 
ture: Quiet music and "inspirational mes- 
sages" are two of them. The theta state is 
said to be a receptive state of mind, and a 
catalog included with the unit lists a 
number of instructive cassette programs. 
with titles such as "Mind Aerobics" and 
"Meeting Your Inner Mate," that are 
available for purchase from Light & 
Sound. There are also a few more practical 
titles, as well as a number that we (our 
opinion, only, of course) consider to be 
metaphysically out of bounds. The manual 
also provides suggestions for scripting 
your own "mind- movies" to teach your- 
self new and improved patterns of behavior 
while in the receptive theta state. We re- 
stricted ourselves to coming up with new 
ideas for Gizmo. 

Should you be interested in exploring 
the MC2- Dreamachine further, here's 
what the ten preset programs are said to 
do, although what works best for you for a 
particular purpose might be a different 
program than the one suggested. The fig- 
ures in parentheses indica the "running 
time" in minutes of each program. 

I (15) High energy, focusing 
2 (15) Relaxation, brainstorming 
3 (30) Meditation, topic tapes 
4 (30) Relaxation, learning 
5 (30) Sleep learning, visualization 
6 (30) Motivation, relaxation 
7 (20) Intense relaxation, focusing session 
8 (45)* *Programs 8 -0 car be set 
9 (60)* for deep relaxation, 
0 (75)* accelerated learning, 

dream enhancement. and 
advanced visualization 

The MC2- Dreamachine is said to be 
harmless with one possible exception. 
Some epileptics are subject to photocon- 
vulsive seizures -that is, seizures brought 
on by flashing lights. Light & Sound rec- 
ommends in several places that epileptics 
not use their product unlesx it is with their 
physicians' approval. 

We don't know how much a relaxed 
state of mind is worth to you, nor to what 
lengths you're willing to go to attain some 
measure of serenity. However, if you are a_ 

hard -core serenity seeker, in the long run 
the MC2- Dreamachine might be a worth- 
while investment for you. One thing that's 
certain is that it won't leave you with a 
hangover the next morning. 

Coming 
Next Month 

in 

Bose AW -1 "Acoustic Wave" Com- 
pact Music System 

Casio CT -650 Tone Sank Musi- 
cian's Keyboard 

MaxTrek SmartMax Automatic Fax 
MachinefTelephone Switch 

Canon Al Hi8 High -Band 8mm 
Camcorder 

Yamaha DSP -100 Digital Sound - 

Field Processor 

AudioSource EQ Ten Comput- 
erized Graphic Equalizer /Spec- 
trum Analyzer 

And Much More! 
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product in this section, circle 
the appropriate number on 
the Free Information Card. 

ELECTRONICS WISH LIST 
High- Tech Labelmaker 

A portable labeling and lettering system with keyboard that's half the size and 
one -third the price of comparable machines has been introduced by lam' Inc. 
(P.O. Box C- 12279, Scottsdale, AZ á5267- 2279). The Kroy DuraTvpe 240, which 
is about the size of a desktop calculator or telephone, prints characters onto a 

transparent or opaque tape that is then bonded to a clear overlay, creating a letter 
strip that resists scratching. water, and heat. The unit, which operates from either 
four "D" -size dry cells or an optional AC adapter. weighs four pounds and 
includes a QWERTY keyboard and a 16- character LCD. Its built -in, high - 
resolution, thermal printer produces lettering on half- inch -wide adhesive -backed 
tape -clear tape with black letters and opaque white tape with black, red or blue 
letters. A typestyle corresponding to Helvetica medium 10 -, 20- and 30 -point 
sizes is resident in the system and a total of 13 slip -in typestyle cards are available. 
Typestyles can be changed in about ten seconds. The DuraType 240 prints upper - 
and lower- case Englìsh- language letters, numerals, and punctuation marks as well 
as graphic symbols useful for architectural and engineering drawings and a full set 
of western- European -language characters. Price: $495. 
CIRCLE 56 ON FREE INFORMATION CARD 

CD Personalizer 
Can you prove ownership of your CD's? lima can if you've protected them using 

the Identadisc system being marketed by Hi -Pro -Tech (Box 1357, Lansdale, PA 

19446). Using only pressure, a sharply embossed metal ring inside the Identadisc 
embosses a factory- issued personal identity code permanently and safely on the 
CD's inner gripping ring, away from the information area. That personalized 
security code is also entered in the the Identadisc Computer Network (which will 
also register the serial numbers of your high -fidelity equipment), with a $10(H) 

cash reward being offered by Hi- Pro -Tech for information leading to the arrest and 
conviction of a thief found with discs and equipment protected by the Identadisc 
system. In addition to the Identadisc stamping unit, the Identadisc System 
includes warning labels for your individual CD boxes, car windows, and stereo 
system ( "Warning- Protected by Identadisc"); automatic registration in a nation- 
al reporting and checking system; access to a toll -free phone number to assist 
owners, police, or swap shops in the recovery of imprinted stolen discs; and 
discounted prices on CD log books. collector CD's, and other items. Price: 
$49.95. 
CIRCLE 57 ON FREE INFORMATION CARD 

Speaker Protector 
Power Shields are aftermarket loudspeaker- protection devices from Allison 

Acoustics (1590 Concord St., Framingham, MA 01701) that can be installed in- 
line with any speaker system to prevent driver damage or destruction caused by 
high signal levels. Power Shields differ from fuses and circuit breakers in that, 
after they have been triggered, they automatically reset when signal levels are 
reduced. Four different power ratings (equating to eight wattages -four into four - 
ohm and four into eight -ohm loads -are available. Price: $39.95. 
CIRCLE 58 ON FREE INFORMATION CARD 

Music Maker 

You can create your own "hip tunes" while you dance with Hip Tunes, a product 
of Nava Industries (200 Fifth Ave., New York, NY 10010). Hip Tunes is a portable 
electronic music system with its own amplifier and speaker. To use it, you clip it to 
your belt or waistband and select one of four background rhythm buttons (ROCK I. 

Rock 2, LATIN, OR RAP) to start the beat. Then, after adjusting the tempo. you start 
dancing. Moving to the right makes one sound, moving to the left another, and 
jumping in the air still another. You can create entirely new music by selecting 
another rhythm. If that's not enough for you, you can add to the music with a 

special "accent sound" triggered by a button on the microphone included with the 
device. Or, you can use the mike simply to sing along with your newly created 
tunes. Hip Tunes is recommended for ages six and up, unless you think someone's 
going to catch you at it. Price: Under $35. 
CIRCLE 59 ON FREE INFORMATION CARD 

Kroy Label Maker 

Hi- Pro- Tech's Identadisc System 

Allison Acoustics Speaker Protector 

Nasca Industries' Hip Tunes 
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ELECTRONICS WISH LIST 

Sony 43 -inch Trinitron 

R coh Laser Printer 

Kansas Micrcte:Th Auto Alarm 
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For more information on any 
product in this section, circle 
the appropriate number on 
the Free Information Card. 

Huge Trinitron 
The worlds largest direct view Trinitron television set is Sony's (9 West 57th 

St., New York, NY 10019) 43 -inch PVM -4300 receiver. Aimed at the videophile 
and elite -consumer market, this limited- production receiver weighs over 45(1 
pounds and is said to be so large it is unable to fit through a standard doorframe. 
However, its IDTV (Improved Definition TV) non -interlaced scanning system and 
digital frame memory may, for some, outweigh those inconveniences. Sony's 
IDTV system allows all 525 scan lines to be displayed simultaneously rather than 
half in one video field and half in the next. That results in an imagè with greater 
density, less inter -line flicker, and an improvement in vertical resolution of as 

much as 50% compared to conventional TV receivers. The set's digital frame 
memory includes motion sensors and motion- adaptive circuitry to produce a crisp 
image, provides accurate color reproduction, and reduces picture noise. An on- 
screen display uses multiple windows to simplify adjustments of picture hue. 
color, sharpness. brightness, treble, bass, and stereo balance. The unit contains a 

pair of 15- watt -per -channel stereo amplifiers and, for high -resolution sources, 
three S -Video inputs. Price: About $1000 /inch, or $40,000. 

CIRCLE 60 ON FREE INFORMATION CARD 

Controller -less Laser Printer 
Realizing that many laser- printer users want more flexibility than has tradi- 

tionally been available, Ricoh Corporation (5 Dedrick Place, West Caldwell. NJ 
07006) has introduced the PC Laser 6000 /EX, a six- page -per -minute laser printer 
that uses a computer -resident control to tailor its performance to a user's require- 
ments. The printer has a standard 50 -pin video interface that connects it to a 

controller card in one of a host computer's expansion slots. Controller cards. 
which are available from more than a dozen companies, shape the printer's 
personality to include such "traits" as PostScript or another PDL capability and to 
provide a choice of processing speeds. If your printing requirements change, they 
can be accommodated by a simple controller -card replacement rather than the 
acquisition of an entire new printer. The 37 -pound PC Laser 6000 /EX printer 
produces text and graphics at a resolution of 300 dots per inch. It can accept letter -, 
legal -, and international -size paper formats and can also print on envelopes, 
transparencies. and label stock. Output can be configured to be either face -down 
or face -up. The printer's paper capacity can be expanded from 150 to 400 sheets 
with the installation of a 250 -sheet auxiliary paper tray. Price: $1895 (less 
controller). 

CIRCLE 61 ON FREE INFORMATION CARD 

Portable Auto Alarm 
CarCop is a portable automobile alarm that uses patented motion- and vibra- 

tion- sensing circuitry to detect even the slightest disturbance to a vehicle. Man- 
ufactured by Kansas Microtech (7300 West 110th St., Suite 990, Overland Park, 
KS 66210) the alarm, which is powered by a single 9 -volt alkaline battery, requires 
no installation and can be moved easily from vehicle to vehicle. To use CarCop, 
the owner simply mounts it on a window, turns the power switch on, and rolls up 
the window. Ten seconds after the car door is closed and locked, the device arms 
itself, emitting a chirp to indicate that it has entered the armed state. The alarm, 
which offers three selectable levels of sensitivity, emits a 105 -dB warble tone 
when it is triggered. Re -entry to the car is accomplished by unlocking and opening 
the door. Because of the high- visibility way in which it is mounted, CarCop is said 
also to provide a visible deterrent to would -be thieves and vandals. Price: $ 149.95. 

CIRCLE 62 ON FREE INFORMATION CARD 

Integrated Amplifier 
The A -8700 Integra integrated amplifier from Onkvo (200 Williams Drive, 

Ramsey, NJ 07446) is rated at 105 watts -per -channel and provides up to 305 watts - 
per- channel into two ohms. The Class AB linear -switching amplifier uses an ELF 
(Extremely Low Frequency) phase -cancellation servo circuit to prevent DC leak- 
age at its outputs. Among its virtues is an extremely stable power supply that uses 
such exotic measures as opto- coupling rather than Zener diodes to ensure unvary- 
ing operating current, and an adjustable load for its moving- magnet /moving -coil 
phono stage. Price: $530. 

Oikyo Pn_egrated Amplifier CIRCLE 63 ON FREE INFORMATION CARD 
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Combination Disc Player 
Able to play 8- and I2 -inch laser discs, 5 -inch CD's and CDV's, and 3 -inch 

singles, Pioneer Electronics' (2265 E. 220th St., P.O. Box 1720, Long Beach, 
CA, 90801 -1720) CLD -3070 combination player also permits both sides of CLV 
(extended play) and CAV (standard play) 12 -inch laser discs to be played without 
having to turn them over manually. The turnover function is performed automat- 
ically by a fast "alpha turn" mechanism. The CLD -3070 uses a four- times- 
oversampling (176.4 kHz) digita? filter and twin D/A converters to provide clean 
phase response and audio. Besides offering a variety of programming options too 
numerous to mention, the CLD -3070 has many other useful features. A "jog -and- 
shuttle" dial -found on both the main unit and on its remote control- permits 
rapid scanning of material both forward and backward at a variable rate of from 2- 

to 40 -times normal speed. An 8 -bit digital field memory provides clean special 
effects such as freeze frame or slew motion on CAV and CLV disks and can freeze 
a single scene while CD music continues to play. The player is capable of 
delivering 425 lines of horizontal resolution and features a 47 -dB video signal -to- 
noise ratio. An "S" video output separates chrominance and luminance signals to 
eliminate video artifacts such as dot crawl. The player's audio signal -to -noise ratio 
of 98 dB makes it comparable to high -quality audio -only CD players. Price: 
$1200. 
CIRCLE 64 ON FREE INFORMATION CARD 

Avionics Headset 

The first aviation headset said to effectively cancel unwanted noise has been 
introduced by Bose Corporation (The Mountain, Framingham, MA 01701). The 
Bose Aviation Headset combines both physical and electronic noise -attenuation 
systems to offer two major improvements over conventional headsets. First, the 
cushions used on the headset's earcup, which are filled with a combination of 
silcone gel and soft foam, conform to the shape of the head and seal out noise 
without the use of an inordinate amount of force. Second, an active -cancellation 
circuit uses microphones in the earcups to monitor sound at the user's ear. That 
signal is compared with the signal the user wants to hear -a radio signal or, 
perhaps, silence. The difference signal generated by combining the two is then 
used to create an out -of -phase noise -cancellation signal. Price: $965. 
CIRCLE 65 ON FREE INFORMATION CARD Bose Noise -Cancelling Headphones 

Pioneer Combination Disc Player 

Video Enhancer /Stereo Mixer 
With Ambico's (50 Maple St., Norwood, NJ 07648) model V- 0629 A /V Maestro 

you can orchestrate a professional- sounding mix of narration and background 
music into the soundtrack of any some video while, at the same time, enhancing 
the quality of the video image. The A/V Maestro has three stereo -audio inputs, 
each with its own volume control. that let you mix and fade among camcorder or 
VCR audio, music, and narration inputs. The unit can provide an audio boost of 
up to 14 dB, and includes a master volume control for overall control of sound - 
signal level. The video portion of :he A/V Maestro allows you to add up to 6 dB of 
boost, which is said to result in richer colors and more detailed images. A 

microphone for narration is included. Price: $69.95. 
CIRCLE 66 ON FREE INFORMATION CARD 

LCD Video Projector 
Three 3 -inch LCD panels control the red, blue, and green beams in Sharp 

Electronics' (Sharp Plaza, Mahwah, NJ 07430 -2135) XV -100 video -projection 
system. The panels, manufactured using TFT (Thin -Film Transistor) technology, 
contain over 268,000 pixel elements and can provide more than 300 lines of 
horizontal resolution. The projector is equipped with a zoom lens that allows the 
projected image to be enlarged or diminished in size from 100 to 25 inches 
(diagonal measure) to suit room and screen size, and images measuring up to 200 
inches diagonally are possible if you are willing to trade brightness for size. Two 
standard video inputs and an S -video input allow for connections to VCR's, 
laserdisc players, or other video -signal sources. Price: $6500. 
CIRCLE 67 ON FREE INFORMATION CARD 

Ambico Video Enhancer /Audio Mixer 

Sharp LCD Video Projector 
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