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Now SWTPC offers complete best-buy computer system with $995
dual minifloppy, $500 video terminal/ monito-, $395 4K computer.

MINIFLOPPY
ﬁé DISK SYSTEM

$995 MF-68 Dual Minifloppy

You need dual drivas to get full benzsfis
from a minifloppy. So we waited -o offer a
floopy until we couid giva you a >epeie-
ble dual system at ‘he right price.

The MF-68 is a compl=te tog-zuality
minifloppy for your SWTPCZ Cornzuter. “hz
kit has controller, chassis cover. pcwer
supply, cables, assembly instrucions "wo
hichly reliable Shugart d-ives, and a
dickette with the Floppy Disk Operatrg
System (FDOS) and disk 3ASIC A floppy
is no better than its operating sys em, end
the MF-68 has one of the best ava lade.)
An optional $850 MF-6X kit exgerds thz
system to four drives.

Enclosed is:

__ $1,990 for the ful system shown a=vz
(MF-68 Minitlop dy, CT-64 Terminz| with
CT-VM Monitor).

___ $995 for the Duel Minifloppy

___ $325for the CT-54 Term inal

__ $175for the CT-¥M Mor itor

____ $395 for the 4K 8800 Computer

$500 Terminal/Wonitor

The CT-64 terminal ki offers the=
premium features: 64-cha-acter ires,
Lpper/lower case leters, switchable con-
trol character gArting, wo-d highlighting,
full curso- cont-ol 110-12CC Baud serid
interface, and many others. Sepcrately
the CT-6< is $325 the 12 MHz C™-VN
monitor §175.

_ $250 for the PF-40 _ine P inter

~__ $7950 for £C-30 Cassetts Inferece
Addtional 4 rmemory boards al S 0)

__ Addtional & memory boards at S25)
Or EAC #

Or MC #
Name
Cty

Exp Date__
Address
S-ate
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suTe 6800

$395 4K 6800 Computer

The SWTPC 6800 comes complete with
4K memory, serial interface, power supply,
chassis, famous Motoro e MIKBUG®
mini-operating system ir read-only
memory (ROM), and the most complete
documentation with any computer kit. Our
growing software library includes 4K and
8K BASIC (cassettes $4 95 and $9.95;
paper tape $10.00 and $20.00). Extra
memory, $100/4K or $250/8K.

Other SWTPC periphesals include

$250 PR-40 Alphanumeric Line Printer
(40 characters/line, 5 x 7 dot matrix,

75 line/minute speed, compatible with
our 6800 computer and MITS/IMSAL);
$79.50 AC-30 Cassette Interface System
(writes/reads Kansas C 7y standard tapes,
controls two recorders, Lsable with other
computers); and other peripherals now

: and to come.
Sou-hwest Technicai

Eml =l Products Corp.

I 219 W. Rhapsody, San Antonio, T2xas 78216
! London: Southwest Technical >roducts Co., Ltd.
1 Tokyo: Southwest Technical Projucts Corp./Japan




Chances are, someone you know just bought
a professional 32 digit DMM kit for less than °70.
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Thousands of people have already bought the
Sabtronics Model 2000 . . . for two main reasons. First, its ;
incredible accuracy, range and professional features. a
And second, the incredibly low price of $69.95.

People everywhere appreciate this bench/portable multi-
meter. They depend on its basic DCV accuracy of 0.1% =1
digit, its readings to 1999 and its five functions giving
28 ranges, overioad protection and 100% overrange.

The 2000 is automatically appealing to hobbyist and
professional alike. With automatic overrange indication,
automatic polarity, even automatic zeroing.

Best of all, it's easy to assemble. All the parts you'll need,
including the high-impact case, come night along with
the clear, step-by-step instructions.

The result is a professional quality 3% digit DMM
that you could have paid a lot more than $69.95 for
possibly receiving a lot less. But this one’s from
Sabtronics, specialists in digital technology.

Maybe you should order yours before you turn the page.

Made in U.S.A

sabtronics 7

INTERNATIONAL INC. a

PO Box 646883 Dallas. Texas 75206 (214)368-7310
GUARANTEE: S
Qur guarantee (0 you; examine the 2000 I To: Sabtronics International, Inc EH78 |
DMM kn for 10 days. If you're not satisfied, | P.O.Box 64683, Dallas, TX 75206 I
return it unassembled for a full refund of I ) ) |
purchase price. I Pleasesendme _________ Sabtronics Model 2000 DMM kit(s) at I

$69.95 each. . subtotal

SPECIFICATIONS: | |
DC volts in 5 ranges: 100uV to 1000V | Shipping and handling. $5.00 per unit* ~ ________ subtotal |
AC volts in 5 ranges: 100V to 1000V | Texas Residents Add SalesTax ]
DC current in 6 ranges: 100nA to 2A | TOTALenclosed — |
AC current in 6 ranges: 100nA to 2A I Name i
Resistance: 0.1} to 20M(} in 6 ranges | 1
AC frequency response: 40Hz to 50KHz | Street Address_ o 1
9mm (.36"") LED display | |
Input impedance: 10M() ] City —
Size: 8"W x 6.5"D x 3"H I _ !
(203W x 165D x 76H mm) Pkl = dp— — ———— |
| "USAonly Canada $6 50. All other countries. $10 00 (surface mail) I

r
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
i
|
|
|
|
|
|
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Power requirements: 4 “C" cells (not inciuded)
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& 7400N TTLW Timeband s, swauw e WIRE WRAP CENTER \
SNTADON® 16 SN7459R 25 — Watches — LLo HOBBY-WRAP TOOL-BW-630
SNTADIN 16 SH7460N 2 SNTA1N 100 B :
740N 't SNTETON e NS 99  Men’s & Ladies o + Battery Operated (Size C)
SN7403N 16 SNT4TIN 33 SN7ATSEN 99 o Solid State o Weighs ONLY 11 Qunces
S geow g Soeew % « Displays hour, minute, ' PR Wiaps 30 AWG Wrre onto
SNT40BN 2 SN74TSN 50 SatEN 99 Bl 1o we wioracetet $19.95 second, month & day $34.95 Standard DIP Sockets { 025 inch)
SNT407N 29 SN7476N 2 SN74163N % 0| 1248 vallow wibracelst $22.95 e Free set of replacement TC625 White wistrap  $29.96 [ | (ramenes nor nciudea Complete with built-in bit and sleeve
SN7408N 25 SN7479N 500 SN741B4N 110 - TCB24 Yellow w/sirap  $34.95 .
SNTA0N 25 SNIaBON 50 SNFAIESN 110 o batteries Leo -
SN7410N 18 SN7482N 98 SN74166N 125 « Choose LED or LCD styles = 0 WIRE-WRAP KIT — WK -2-W
SNT811N 0 SN74B3N 7 SNT4IE7N 5 50 ¢
Semo % SN7aBSN 89 shan 210 % o One year factory warranty WRAP o STRIP « UNWRAP
SN741IN 45 SN7486N 39 SN7417N 895 / \ o Tooi for 30 AWG Wire \
SN7ateN Il SN7188N 350 SNZ41ZIN 150 4
SN7AEN 35 SN7agN 249 SNTATZTAN 125 . . o Roll of 50 F1. Wh"e or Blu 30 AWG Wire
SN7417N 35 SN7490N a5 SN74175N 9 - q } R‘ﬂ e 50 pcs each 1 .37 &4 lengths —
SN7420N 21 SN749TN 75 SNT417EN 90 i it pre-stripped wire
SN7421N 33 SN7a92N ag SN7A1TTN €0 ol 4
SN7422N a3 SN7430N 49 SN74180N 9 811 95
gx;:ggx g; 2:7723?:‘ ;g gx;:: g;z H ;? T237 Whtle w/bracelet gg: TCA37 White wibracelet $28.95 OO $24.96 & /
T236 Yellaw w/bracelst B ot . 5 e w, P 3
SNT42EN 29 SN7496N 8 gz;ugg: 2138 UL 7_3;'“ Qi 5 324 Yollow wistrap  $27.95 - WIRE WRAP TDDL WSU-30
SNT427N a7 SNTASTN 400 41
SN7429N 2 SN7A100N 100 SNTA186N 1500 P ——— ) WRAP o STRIP o UNWRAP -$5.95
SN7430N 2% SN74307N k) SN74187N 600 W Gt 22 . 24
SN7432N 3 SNT4121N 38 SN74188N 395 CHANNEL@ » Freeze Action o Speed Option WIRE WRAP WIRE — 30 AWG
SNTa37N 27 SN74122N 38 SN74190N 118 i f 25t. min. $1.25 50ft $1.95 1001t $2.95 1000ft $15.00
SN7438N 3 SN74123N 5 SN7AIOIN 125 o Automatic time and scorekeeping c - .
SN7439N » SN7A125N BO SNTATON 8% o Battery-tree AC operation SPECIFY COLOR — White - Yellow - Red - Green - Blue - Black
SN7440N 15 SN74126N 60 SN7419IN 89 o Dual controls with 8-way action
SN7441N 89 SN7413ZN 109 SNZA194N 125 Built-in Pro Hockey and T WIRE DISPENSER — WD-30
SN7aa2N 59 SN74136N 95 SN74195N 75 = O LAl s ot UL 50 . roll 30 AWG KYNAR wire wrap wire $
. :
SNT44N 7 st ok st iR o Easy hook-up on any BW or Color TV | = 2 & B0 o enath P 3.45 ea.
SN7444N 7 SN7A142N 400 SNTA19IN TS o Factory warranty " d leng )
SN7445N 75 SN74143N 450 SN7A98N 175 o Strips 1" of insulation  Specify —— Blue-Yellow-White-Red
SN &1 SNT41a4N 45D swaism 175 |Channel F — additional cartridges — $17.95 ea. 0813 — Blackack (1 or 2 players) |7 W
SN7447N 69 SN74145N 115 SN74200N 559 0814 — Spittire {1 or 2 players) .KPREEISI(IN N}
SN7448N 7 SN74147TN 235 SN74279N 90 foB11 — Tic-Tac-Toe/Shooting Gallery 0819 — Orag strip (1 or 2 players)| 31/ D t P n bl DMM
SN 2% WisaEN 200 SNTASIN 179 Quadra-doodie/Doodle/ 0815 — Spacewar (2 players) 0820 — Maze (2 players) 2-Uigit Portable
SNTASIN 27 SN741S0N 100 SN74284N 500 J0812 — Oesert Fox/Shooting Gallery 0818 — Magic Numbers (computer logic) 0822 — Baseball (2 piayers) « Overioad Protected « 3" Nigh LED Dispiay
SN7453N 27 SNTAISIN T8 SN74285N 6 00 Los Bat AC operaton » Auto 2
« Battery or AC operation o Auto Zeroing
SN7454N 2 SN74153N 89 SNT4ZEIN 75 ] « 1mv, 1Va 0 1 onm resolution o Overange reading
20% Discount for 100 Combined 7400°s 125 al— 1o o B e nsee
X209 Red 0%t X Reg 08
« DC Accuracy 1% typical
7 xC209 Green 481 XCin Green 48t
gg:w gg CMOS ’73%82:: Bl s g am DISCRETE LEDS i velow 4%t B Ranges: OC Voftage - 0-1000V/AC Voltage 0-1000Y
(04002 o8 CDa040 218 S4Con 7 [ xcs veow 4 €111 Oange 481 f Freq Response 50-400 HZ/DC-AC Current 0-1000mA
€D4006 250 CD4042 190 74C10N 65 200' dra 185" dia 200" da. 085 dra. Resistance 0-10 meg ohm
€D4007 25 D044 150 74C20N 65 xC22 Red 1051 xC526 Reg 56 *C556 Rea S$§1 MVS0 Red 65! Size B xAd 42
CD4009 59 CD4046 2 51 TACION 65 (22 tareen 481 xC526 Green a5 X556 Green 181 an Model 2800 $99.95
CD4010 59 CD4047 275 F4C4N 215 22 Yelow 481 xC526 Yelow LRl ACS56 Yellow 4181 D‘LED - AC Adapter BC-28 8.00
Captt 2% 04049 7 LTI vso [ 22 Oange  $®1 xCs26  Drange 41 xCss6  Duange 481 «x116 | L comes witn test E
CD4012 25 CD4050 79 74074 115 ssL 22 Al 481 xC526 Ciear 481 €556 Cipar g1 et /5100 leads Operating manual Recha_ngeable Batteries BP-28  20.00
C04013 a7 CD4051 295 74C90N 300 . DlSPLAY LEDS and spare fuse Carrying Case LC-28 6.00
€041 5 Coass 295 TaCHN 200 7 w ey
chaot; 138 CDASON GO 7800 pin ou i e FHANDBOOKS o0 1cs 5295
coame 55 gg:gsg ‘355 l;‘g:gl 338 TYPE POLARITY TYPE POLARITY Ht CMOS Pin out & Description of 4000 Series (CS s2 95
02020 149 " B 5 atns ; MANT  Comnpn noe 2 07 AN 3030 Carimon | e oringe 061y Linear Fin out & Functional Description
(D022 128 gg ogg 5 ,: : s MAN 2 B Ut M 00 49 MAN 370 wior Sage Re w195 ALL THREE HANDBOOKS $6.95
04023 2 cn:g 0 9% “g‘g“’ 325 MAN § Comemon 'ino te 125 3100 oL o Comman anode g - w0 %
€002 150 1] “ Gl e MAN ¢ [ amman Catrom woes L0t Comman Lathode B0 9 ZENERS — D|DDES — RECTIFlERs
£04025 25 gg“”‘ or o . MAN T Lonueon &noge w0 125 Bon Comman Apnae o0 9 TYPE  VOLTS W TYPE  VOLTS PRICE
D426 $3 95 CD:SUG 2;3 e 228 MAN G Common &nude o 00 115 AN 4740 Common Anode Red 00 99 IN746 33 400mm an oo 1N4DOS 600 PIV 1 AMP 1011 00
CD4027 69 cmg\‘; e 74010 275 MAN Y Camman Amide seitim 00 1 as oL7a Common Anode 600 150 INTSTA 51 400m 4100 1NADOE BOOPIVY AMP 10100
cD.0z8 165 e e e ot MAN b Lanmon Anode gresn w o % oL Curmon anads 60n .0 752 56 400m 47100 1NADO7 1000 PIV 1 AMP  10/1 00
04029 290 : MAN e (om i Anode e a0 99 [ Cvnman Cath i IR N33 62 400m 4100 1N3600 50 200m 6/1 00
€D4030 ©D4520 2mn MG4044 450
CDAM)JS ,SZ MC14566 300 MC14016 56 MAN 3 Lomman (more w6150 [JE ] Common Cathads in 80 INTS4 6B 400m 4100 N&T4B 7S 10m 15/ 00
MAN B2 famimon Aange veliow w00 99 D0 Fanmen Canoe 50 a Ngs9 82 400m 8100 1N4154 35 wm 12100
MAN B2 Lommnn Canode villow wh 9 SNOROT 1y e mnn Cathorte 50 100 NGSB 15 400m 4100 1NSI0S 75 2m 200100
LM3UDH 80 LINEAR LM1258C 65 MAN K20 1 ome i b1 OF ids 00 0k ENDSN o nmnn Gaonr 00 100 IN5232 56 500m 2 INATI4 56 1w 28
LM3DTH 35 7BMG 175 LM1496N 95 - — IN5234 62 S00m 8 NTIS B2 1w 28
M301CN 3B L3N 115 s 185 | FCS 8000A — 3% Digt — 8' Display | HP 5082-7300 Series — Muiti-Digit ::ggg; Slag 2 mggg gg i gg
M302H 7 LM373N 325 MIBIZN 695 . . 4 i
T g i v v Toe | New: 2 P verson wicoin § am pmnacar | @ %" ht e Common Cathode Red o | inise 25 om G100 TNeTaZ 12w %
LM305H % LM38ON 139 M290IN 295 | g ¢ Connects amost one | o 3.5 ygts @ 5 mils/second N458 150 m 61100 IN4744 15 w 28
LM307CN 35 [M3BOCN 105 LM3053 150 i 5 for one with 3317 JBIZAL o G Monouthic 2Dt $ 79 69 IN4BSA 180 10m 6100 N1183 50 PV 35 AMP 160
LM308H 100 (M381N 179 LM3085N 69 = or D 13817 availabie at seg 30t .89 79 INAGOT 50PN T AMP 12,100 INT184 100 PIV 35 AMP 178
LM30BCN 100 LM382N 179 LM3900N 55 [ Eustrimenic $5 00 each)  Dip Package 4 Digt 99 89 1N&002 100 PV 1AMP 12100 IN1185 150 PV 35 AMP 150
NESO1K 800 LM3805N 1 FRONT VIEW  FSCB000 Typical segmenl Current 1N4003 200 PIV 1 AMP 12100 IN1186 200 Piv 35 AMP 1 80
LMK 110 75 D (19 99
LM309K % NESIGA 600 M3%8 125 SPECIAL 8ma exceot colan 10 nrs 35 ot E INADOA 400 PIV 1 AMP 12,100 TN1188 400PIV 35 AMP 300
NESITH 3100 4 Bacand 10min 2&d — N
o 2% wesen 13 | se9sEn il AT Y TS I 20 SCR AND FW BRIDGE RECTIFIERS
LM311H 90 NES36T 600 MC5558Y 100
3N pe NESAOL §00 LM7525N o |2 MAXIMUM FORWARD 4 Forward voitage diob includes AY-3-8500-1 Chip and 2.010 mhz crystal 360 150 @ 400 $195
3K 650 NESSON 7 75N 125 CURRENT — 25 mA 1BEs (2 010 crystal — $1 95 ea/AY-3-8500-1 chip —$13.95 ea) | (agy et o b Ler
Lagieen 1 N LR = 1C SOLOERTAIL — LOW PROFILE (TIN) SOCKETS Gl o e o iDGE R e
) 25 4% 50 100 124 24 44 50 100
tmggg:; 2 o wbi e b 2 e s " I wom s ; i MDA 980-3 124 @ 200v FW BRIDGE REC 185
(M320k-12 135 NES65H 125 75453CN N i i . “ 2 om 8 i H wPs A0S 55100 TRANSISTORS ~ onass 9w
LM320K-15 135 NES65N 175 75454CN 3 [ hem o " el 6 pn i) el 28 WS A 6t ENtosOp st
IMI20T5 175 NESEECN 125 75491CN | B & gl A 2 on 8 52 o1 otz oS00 o167 Muaw 43100
IM320T52 175 NES6ZH 195 754920N T N " 3> SOLOERTAIL STANDARD (TIN) womi asion e e G
LM320T-8 175 NESS7V 150 5494CN g [ tem s 2 ] Zon ¢ 9 €N B g I N304 waa3 48100
LM320T-12 175 LM703CN 45 RCA LINEAR o pn E N A W opir T 12k I NpISA 45100 . 2N3705 N8300 55100
LM320T-15 175 LM709H 29 CA3013 215 ‘8 pin 3= 2 i 10 pin U 145 10 IND4BE Ss00 23706 2N5086 45100
M320T 1B 175 LM709N 2 Camz 2 | Mer o i 2 Moost 19100 o LT i
LM3AT-24 175 LM710N il Cass 248 SOLDERTAIL STANDARD (GOLD) oo s o a2 mosy 45100
IM323K5 995 LM7HIN 33 £A3039 (K30 e 4 m 6 . . e i Mery ssne
tm%@'& ! 33 %33 gg §:§§;‘§ 'xsag Lo 4 e 3 - 28 tin ‘1 <00 . 2 s sw
LM340K5 195 M7 100 CA0S¢ 325 n 5 oo Voo L WERS 1% 05 w509 58100
LM30KE 195 (M73N 100 CA3060 38 | B b 4 pm [RCEE R 115 o e <l 21006 Mgt 58100
TRy e MracH 3 a0 & me WRAP SDCKETS (GOLD) LEVEL #3 N snm pria s Gamsce 2310
o R A - B A S R | EEE T
LM340K 15 195 41 200 | Hew : REL 1 ' 0
IM340K 18 195 LM747H ) CA3083 1ep | e a4 ° 4 I oa 150 1a8 ‘n
[M340K-24 195 (M7a7n b £A3085 g | o “ b8 62 0o 17s 1 140 CAPACITOR sfs‘éng,,‘fc'}:‘::g CORNER
LM340T5 178 LM748H 3 CA3089 375 9 wu 49 50-100 19 10-49 50-
LM340T6 175 m:;gg‘n gg CA3091 ‘?55’ 50 PCS. RESISTOR ASSORTMENTS $1 _75 PER ASST. 10 pf 05 03 001uf 059 02 o %%5100
tmg:gi;?z : ;2 LM13gaN 119 8:33510523 295 WoOHM  To0dM 150HM 18 OHM 27 0HM 22 pt 05 04 03 0047uF 05 04 035
LM340T15 1 75 LM1305N 140 cA3123 215 ASST. 1 Sea  JTOHM  DOMM  JUOHM  STOHM 54 M 174 WATT 5% S0PCS &7) g: gg uo» 3;5‘; gﬁs g; ggﬁ
LM34OT 18 175 LM1307N 8 CS130 T 68 OKM & OMM 100 OHM 20 DHM 150 WM 220 pt 0 04 03 OdTeF % 05 o4
LM340T-24 175 LM1310N 295 CA3140 1 ASST. 2 Sea 180 MM 270 UMM CTRIOHM  4000HM 3an 1HM 174 WATT 5% 50 PCS 470 ot 05 04 035 1uf 12 09 075
LM3SON 100 IMIBSIN 165 CA3600 175
LM351CN 85 LM14t4N 175 RC4134 585 470 OHM  SFT1 OHM  BBID OHM - 8201 11HM * 100 VOLY MVLAR FILM EAPACITOHS
RC4195 325 ASST. 3 Sea 1. o ' 2o on 178 WATT §% 50 PCS sl e ozt A
~aL500 29 M3 195 3w 39 Ve 56k ban 0047mt wz m 07 1m( 2 ] 17
AL502 29 7ALSOO T T L ISRl 155 ASST. 4 Sea Alx 10k 1 s 188 1/6 WATT §% 50 PCS 01mf 07 33 22
741503 2 LS’ 48 ot 189 b - - e o »zw. mmn uumuus (snum cAmens
7:{23: : ﬁfl’; 52 ::2:27 l ?; ASST. 5 Sea 56k 68n B2% 1non 120K 174 WATT 5% 50PCS ‘1,53/53;v g% 23 'v; 2 2/25\/ n 27 g‘z
741508 2 “iLSHs 1% SR 028 150 W0k 220 270k 330+ v 8 23 17 3y ;o 2
s 2 TiLSES 24 7aLs16d 195 ASST. & Sea u0r AT RN 680K 220k 1/4 WATT §°% 50 PCS 33/35v 8 23 17 47125V 2 28 23
31513 50 7aL386 n JaLS17S 195 w o - T o " a3y 28 23 17 6825V 3 31
salstn e 7415%0 1% ST 1eQ ! 2 ” o n 2 ] @ 35 2
741520 2 s 128 s 288 ASST. 7 Sea 2™ M 3w am 4 WATT 5% SOPLS 1085V 28 17 53 4
s 740319 >
T e iH s o5 | ASST. B8R Includes Resistor Assortments 1-7 (350 pcs.) $10.95 ea. "':;;{t;';f;wmun AigrmoLme ;:;;f-gg;;s
_ -als 9
Iypeld = T Tidias 2% 1 $5.00 Minimum Order — U.S. Fuads Only Spec Sheets - 25¢ — Send 35¢ Stamp lor 1977A Catalog e A e
71532 g 14LS109 56 118195 18 Cattfornia Residents — Add 8% Saies Tax Deater Information Available 319,50v 15 13 10 1 0ABY 15 13 10
141540 9 Tasir 59 s 1S v 8 u 12 1oV 16 14 1
741551 2 s 108 7aLS260 55 05V 15 13 10 1oV 16 14 1
741555 % “aL$136 a6 305279 B wE 16 14 12 azaev 15 13 10
R wu RIS 3 NETE 598 25y 1715 12 47w 15 1310
2550y 24 20 18 S5V 16 14 1t
a725v 19 1715 tonev 4 1208
CLOCK CHIPS a5y 25 2 18 w15 13 10
MM5309 6 Digt BCD Outputs Reset PIN $9 95 100/25V 24 20 18 10/50v 16 14 12
MMS311 6 Digt BCO guwms ool oy o E L 10050y 35 30 28 4750V 24 21 19
MM5312 4 Digit BCD Outbuts ) PPS Output : 2202 a2 28 %5 100 16v w15 e
i Qo i 24 :ogroso o1 60 Hz 222 1021-A HOWARD AVE.. SAN CARLOS. CA. 94070 220150V a5 41 38 10025V 24 20 18
MMS5316 4 Digit Alarm 1 PPS Output _ g 47028V 33 28 27 100%sv 35 30 28
MM5318  videa Ciock Chip For Use With (MMS8¢1 59951 995 PHONE UF:EERS WELCOM(E; (415’0292 8097 100016 55 S0 45 22016V 2 17 8
CT7001 6 Digt Calendar Alarm 12 or 24 Hour 595 All Advertised Prices Good Thru October 220016V 0 8 55 470125V 31 28 26
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POPULAR ELECTRONICS

9/BELECTRONIC
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SOLID STATE COMPONENTS CHART ........ocieuienieitiieestete e ctestetestonitsisessestessessssssssesssssesssssssesserssssessessesss srtsassnensestontes

BATTER-UP! ..ottt creeeesaenresans s e s e s e stessaesheaseectesnsestnsnsenesssesneensesnesssesnerssesansssssnessnass James J. Barbarello
A home electronic baseball game of skill and quick reactions.

THREE-WAY POWER SUPPLY .....oooiiiieceiieeecntrseestesecetessesseessessssstmessessasssessssssssssesssessessassssssssssssnnsasassnes J.R. Laughlin

HOW TO PROGRAM READ-ONLY MEMORIES ............coceeieeteeerieeieeniecteeseaeseesseessesssssesssssssessesssensens Robert D. Pascoe
Experimenter's guide to programmable ROM's.

LOW-COST COMPANDER ........ccceectiitirinmintreineesersesseesessessestestassmsesessassesssssesssasissontossossonsoessestessessensesains Craig Anderton

BUILD A MUSCLE FEEDBACK MONITOR ........ccctiiieiieiiierneeeienarintetecssesseesaessssssesssssssesssessessesssessssssnesses Mitchell Waite
New biofeedback technique helps to reduce tensions.

IC DIGITAL LOGIC MEMORY PROBE .........ccocveieeteeeienteeiessteseeaetesseensessnesssessesssessesssessesnssssssssesssessenses Richard P. May

TWO PROJECTS ADD SAFETY TO NIGHT BIKING

ALTERNATELY FLASHING TAILLIGHTS ...ttt eeeessteesnesnessssessnnen s Terry A. Williamson
“"ALWAYS-ON” BIKE LIGHTS ...cccoiiiiiintininennenreneimiectsesessectessss s sseosesssonsonsissssessessessonsens Charles R. Clinkenbeard

AUTOMATIC PHOTO ENLARGER CONTROLLER ........cccocuiiiiiiiciiee et stente et cteseneereessecrnesnesnneens Joseph Giannelli
Selects proper exposure time and cuts down on photo paper waste.

LOW-COST METAL DETECTOR .......cccctirtirtrrtrienienrenesersessessesssssessessesssssssossassessissessessonsossonsensossessssessssnssnsnns Joe A. Rolf

BUILD THE MINIVOLTER ........cociviiitiititiiine e iestessessasteseestestsstssessessessessessessesssssssesssnsentossessessases John F. Hollabaugh

AN IGNITION TIMING LIGHT FOR IMPROVING GAS ECONOMY ........ccccoceiiiiiiennecnecreneesecneesssessenns Anthony Caristi

HOW PHASE-LOCKED LOOPS WORK ......cccoetinminenrirerreraeeessetensessersesseisssssessssssssssesssssessessessonsonsonsonmens Herb Cohen
Theary and applications of a circuit revitalized by IC technology.

PTUGOF-WAR” ..ottt crtreeise et st aesae st te saossetste s asesessnane s Robert C. Frosthoim and Roger Lundegard
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For your convenience, call your BankAmericard
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Line: 1-800-527-2304. Texas residents call col-
lect: 1-214-271-8423.

60Hz CRYSTAL TIME BASE

This kit enables a MOS clock circuit
to operate from a DC power source.
|deal for car, camper, van, boat, etc.
60Hz output with an accuracy of
.005% (typ.). Low power consump-
tion 2.5 mA (typ.). Smail size will fit
most any enclosure. Single MOS IC
oscillator/divider chip 5-15 volts DC

operation.
Ly
P.O.Box 38323E
ONLY . each
Dallas, Texas 75238 BANKAMERICARD $5.95
g .
2for $10.00
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;g pin :OW pro:!:e gg 74LS00 26 7415145 1.00 OV?S g(_:_’gg(:(’ooo
pin low profile . 740802 26 74LS151 .70
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s | All resistors are PC lead,
ss | but they are not pulloffs.
s | The leads are about 4.
2 | 100 minimum order for
55 | each value.

= | NOMIX 100/.99
% | *Vvalue in 1/8W only.
55

= | 1/4W unless otherwise
52 | specified. Most are 10%
1.45

s2s | tolerance.
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Master Charge.
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our products NO MATTER WHAT
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money back guarantee if the prod-
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or cabinet,
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Cases are available for your favorite magazines !

Only $5.95 each, 3 for $15.50 in any combination

of titles, including all postage and handling charges.

Outside U.S.A. add $1 per case. @-
CHARGE YOUR ORDER TO YOUR AMERICAN P
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BASIC in ROM Computers

by Ohio Scientific

If you're just getting into personal computing and are buy-
ing your first machine, you’re probably confused by the myriad
of companies and products available.

However, there is one simple guideline you should follow
when choosing your first computer. Be sure that it is capable
of giving you full floating-point BASIC the instant you turn
it on. Machines with full 8K BASIC in ROM cost as little as
$298.00. Why should you settle for anything less?

Challenger IIP

The Challenger {IP from Ohio Scientific is the ideal
personal computer complete with BASIC in ROM and
plenty of RAM (4K) for programs in BASIC.

Complete with an audio cassette interface, the Chal-
lenger {IP uses a full computer keyboard, not a calcu-
lator keyboard.

In addition, the Challenger IIP comes complete with a
full 64 character-wide video display, not a 40 character
display. The user simply connects a video monitor or
home TV set via an RF converter (not supplied) and
optionally, a cassette recorder for program storage.

The Challenger HP comes complete with a 4 slot
backplane and case for only $598.00. Fully Assembled.

The Model 500 is a fully populated 8 x 10 P.C.
Board with 8K BASIC in ROM, 4K RAM, serial port
and Ohio Scientific Bus compatibility for instant ex-
pansion. All you need is a small power supply (+5
at 2 amps and —9 at 500 MA) and an ASCII terminal
to be up and running in BASIC. And all for only
$298.00.

Super Kit

The Super Kit is a 3 board set with a 500 board
(like the Model 500)without the serial interface.

The ROMs are configured for use with the in-
cluded, fully assembled 440 video board to provide
a full BASIC computer and terminal.

The Super Kit also includes a fully assembled 8
slot backplane board which gives you 6 open slots
for expansion.

To be up and running in BASIC simply plug the
boards together, supply power (+5 at 3 amps and
—9 at 600 MA), add an ASCIi parallel keyboard
plus a video monitor or TV set via an RF converter
(not supplied).

_ Total price for the “kit” $398.00.

E Send me the Fall '77 Catalog. | enclose $1. -
|l:] | would like to order directly from this advertisement. I
|  (Please allow up to 60 days for delivery) |
INAME_ - . |
ADDRESS B S - :
CITY. - STATE_ ZIP |
ITo order: Payment by: |
| BAC (Visa) MC___ Money Order |
| Credit Card Account # B —
Interbank # (Master Charge) |
IW Model 500 Boards @ $298.00 |
i Challenger |IP @ $598.00 _ |
I__ Super Kit @ $398.00 _ |
| Ohio Residents add 4% sales tax — ]
| TOTAL CHARGED OR ENCLOSED _ - |
Order directly from: Ohio Scientific, 11679 Hayden St., |
| Hiram, Ohio 44234 or your local OS] dealer
| All orders shipped insured UPS unless otherwise requested. _{
L — —— R

11679 Hayden « Hiram, Ohio 44234
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Build

A game of skill
and quick reactions

BY JAMES J. BARBARELLO

HE “Batter Up" electronic game de-
scribed here simulates the game of
baseball. it incorporates sufficient varia-
tions in “pitching” speed and changeups
to play the game without outgrowing it.
The strategy is to outfox your opponent
by determining which pitch is his weak-
ness.
The circuit makes use of the familiar
555 IC timer, which works properly with

1978 Edition

a power supply of from 5 to 15 V d.c.
Low current drain—due in part to LED
blanking—aliows standard-type batter-
ies to provide many hours of play.

Game Operation. The game is
played by two people who alternate as
Pitcher and Batter. The pitcher's arsenal
consists of a left curve, right curve, and
straight balls. Each can be slow, fast, or
one of two changeups (a total of 12 dif-
ferent pitches). The “ball” is thrown and
travels its pitcher-determined route to
end up over home plate. The batter must
decide from which direction the ball is
coming and “hit” it as it passes over
home plate by depressing a switch cor-

responding to that direction (i.e., left,
center, or right bat). if the batter
“swings” too early or too late, it's a
strike. If the batter hits the ball and
keeps the bat depressed, a hit will be
displayed. The type of hit (single, dou-
ble, etc.) is chosen essentially at ran-
dom, but the batter's chances for each
type of hit are the same as an average
.300 major-league hitter.

To make the game more realistic (and
interesting), the batter can also hitinto a
double play (counts as one out if no men
are on base). If the batter tries to cheat
and depress more than one bat simui-
taneously, more than one home plate
LED will light, indicating that a foul ball is
to be counted. A control on the piaying
field allows the players to decide if they
wish to play in the Little, Minor, or Major
leagues. You can also add an option
that provides an audibie signal (a short
beep) each time someone gets a hit.
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Fig. 2. Audible hit indicator option. When IC1 is on,
the tone is heard from IC2 in the form of a Y4-sec. beep.

PARTS LIST

B1—9-V battery

Ct.C2,C5, C6—0.01 pF, 25-V disc ceramic
capacitor

C3—0.1 uF, 25-V disc capacitor

C4—2.2 uF, 16-V electrolytic capacitor

IC1, IC2-—-NESS5V IC timer (or equiv.)

The following resistors are ¥4-W, 10% toler-
ance.

R . R2—100,000 ohms

R3—2.2 megohms

R4—47,000 ohms

R5—4800 ohms

S1—S.p.s.t. switch

Spkr.—2" dynamic speaker (Radio Shack
40-245 or equiv.)

P1—Miniature phone plug

Misc.:  Suitable enclosure (Radio Shack
270-230 or equiv.); 9-V battery clip; tape or
epoxy: printed circuit board; hook-up wire;
solder, etc.

About the Circuit. The circuitis com-
posed of a number of timers in the mo-
nostable (one shot) mode. Basically, a
trigger input causes an output pulse
whose width is determined by the value

of a timing resistor and capacitor.

PARTS LIST

B1-B4—1%2-volt *"C"" cells

Ct-Cl14, C16-C22, C24-C28—0.1 pF, 25 V
disc capacitor

C15,C23—0.01 pF, 25 V disc capacitor

IC1-1C9—NESS5V IC timer (or equiv.)

LEDI-LEDI5—TIL-32 LED (or equiv.)

Q1. Q2—2N5129 (or equiv.)

The following resistors are Va-
ance unless otherwise noted:

R1, R3. RS, R7, R20, R22, R24, R26,
R28—100,000 ohm

R2, R4, R6, R8—470,000 ohm

R9-R12, R30-R34-—-220 ohm

R13-R19—10,000 ohm

R21—86,000 ohm

R23, R25—390,000 ohm

R27—68,000 ohm

R29—220,000 ohm

R35—2 megohm. ¥2-W linear-taper pot

S1—S.p.s.t. momentary pushbutton switch
(normally open)

$2,S3—S.p.. 3-section, 12-pos. rotary switch

S4, S5, S6-—Momentary pushbutton switch,
normally open (Poly Paks 92CU1749, spec-
ify ")

S7—S.p.s.t. switch

J1—Miniature phone jack (if Sound Option is
used)

Misc.—4" x 214" x 214" enclosure (Radio
Shack 270-231 or equiv.); 734" x 438" x
23" enclosure (Radio Shack 270-232 or
equiv.); 5 1/16" x 258" x 154" enclosure
(Radio Shack 270-233 or equiv.); four **C*’
cell battery holder (Radio Shack 270-390 or
equiv.): 12-conductor flat cable (3 feet); sol-
der; printed circuit board; etc.

Note—The following are available from
J.A.L. Associates, P.O. Box 107, Eaton-
town, N.J. 07724: Etched and drilled main
pe board (specify B-UP) $8.95; etched and
drilled set of three pc boards (main, Batter’s
Box, and Sound Option, specify B-PKG)
$10.60. Price includes shipping. Alow 3 to
6 weeks for delivery. N.J. resdents add 5%
sales tax.

W, 10% toler-
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Etching and drilling guide for
main pe board of Batter Up.

The schematic diagram for Batter Up
is shown in Fig. 1. When S1 is momen-
tarily depressed, it triggers IC1, which
produces a 0.05-second-wide puise at
pin 3. The pulse is capacitively coupled
to pin 2 of IC2. The negative edge of the
pulse triggers IC2 and the process pro-
ceeds down the line. Switch S3 grounds
the cathodes of one of the three LED
banks and one side of either S4, S5 or
S86. The grounded LED bank will light in
sequence. The switch corresponding to
the lighted LED bank must be de-
pressed in order to ground voltage divid-
er R13-R14 and stop the sequence. As
an example, assume S3 is in position 1.
When S17 is momentarily depressed,
LED1, LED2, LEDS, and LEDS8 will light
in turn. If S4 is depressed before C6
charges up 