
V.T.!. training. leads to !Uccessas
technicians. field engineers. sped.nlts
in communications. guided _mlssUes.
computers .. radar and automation. Basle
& adnneed course9 iii theory & laOOra-
ton-. Electronic Engineering Technol.
og}" &: Eiectronic Technology currieul.
both available. A5sodate degree in 29
mos. B.S. also obtainable. G.t. ap-
prored. Graduates in all branebes or
eleetronlcs with major compahles. Start
S('Pt., 'Feb. Dorms. campus. Hidl
~('hool graduatl" OT'equivalent. CatalDI'.

VALPARAISO TECHNICAL
INSTITUTE

Depl. C, Valporaiso. Indiana 46383

03) which are used for isolation (see
Fig. I-a). (Fig. I-b shows the circuit
redrawn as it would appear in an equip-
ment diagram.)

A diode is in each lead of the filter
capacitor even though only one is
needed for rectification. The two sup-
plies work on opposite halVesof the ac
cycle. While diodes D I and D2 are for-
ward-biased and rectifying, D3 and D4
are back-biased and isolating C2 from
the ac winding and from CI.

The two supplies are independent
and can be connected in series, parallel
(Fig. 2-a) or used in separate parts of
the same circuitry. If they are paralleled
the circuit is the familiar full-wave
bridge rectifier (Fig. 2-b) with the two
capacitors in parallel.

When the supplies ate in series as
in Fig. 3-a, the negative of CI is con-
nected to the positive of C2 (or vice
versa), They now form a full-wave volt-
age doubler (Fig. 3-b). OiodesD2 and
04 are now redundant. They are paral-
leled back to back and serve no useful

(continued on page 100)
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Nalld y_ Own PIcture Tulles?
With Lakeside Industrl•• precision
IlQUlpmem,. lOU caD rebuild a~
DI_. lObeI

•••• ""mDlele details, .end name.
addrea. lip eocIe to:
LAKESIDE INDUSTRIES
5234 N. C1srk 81.
Chicago, n1. 80640
Phone: 312-271-3399

IF lJ @oo
alle'ltt «4U«)' NEArs

$2.50
3.50
1.00

Cirew 85011 reader semu canJ

MM500Dual 25 bit shift register
MM502Dual 50 bit shift register
MEM511 MOSP-channel FET
I amp diode 1000P1V 8'1.00
1amp diode 1500P1V 4'1.00
2 amp diode 1000PlV 611.00

Please add posta.e 'or above Items
send 25~ for,Surplus Catalog • • •

JOH" 'MlSH"A Ja. fUCfaoNICS
P.O••••• 2 f. lynn,' Ala ••• O'fOC

b
F1g.2'

TCS receiver & transmitter, 4 channel
crystal or tuneable. 1.5 thru 12 me. Collins
design. gov't surplus. xlnt condo No conver.
slon required. Simple ma"e a po_r supply.
data Included. Receive foreilln broadcast.
amateur. time sillnals•• hort wave, marlne.
Either rcvr or xmtr at $40 Or both 'or $75.

AMPEREX B COUNTINGREADOUT PACKAGE
TUBE '\ Amperex Tube

Brand new ' •SN 7490
$3.GOea. . SN7441
101$25.00 All above $6.75

NIXIETUBE POWERSUPPLY
From used eqpmt, OK.
115V input. solid state.

. $4S5

GiANTNIXIES

$3.00 each. 10'$25 I',."Magnificent.• alpha-numeric 15
segment nixies. Display full al.
phabet plus numbers 0-9. all in
~c,. tg~r:~~~r~ ':::ft"o:e~~t~o'*.
make unusual clocks. displayS,
games. etc.
#7971 53 each. 101$25. Sockets 50t each

Diodes Isolate Two Power Supply Outputs
Simple techniques let you use a
few ordinary silicon diodes to isolate

two outputs of a single power supply

You often need, two independent
dc supplies when only one ac winding
or source is available. You can have two
by using the redundant diodes (D2 and

/
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-MISSILE
BATTERY'

The Only
Lifetime Battery

Surplus-Ni'c'" pl.m •• in••••
••••pl.. battery ••11aat _
prox. 10% of 90vB~nm.nt coat

ESSE RADIO COMPANY
Dept. RE-1

868 S. Merldl.n SI.
'ndl.napoll •• Ind. 46225

~

DI + at
I Ii

C2

b 03 II-

a

Connect theae 1.1 V.• ellJ ID acrlea ~ make, bauert.a
of any voltage. (Example: 10 cells - 12 'I. DBU.).
or size to replace Storage hatteries on autos, mot~r-
l'ydes. boats'- radio. etc. All the good ('hara':terisucJ
not pos:,cssed by lead.aetd and other alkahne bat-
h'ries 5uch as: Lifetillle service. U&hter wgt .• ~n-
Slant 'Voltage, high discharge rate (approI. 10 tImes
A H cap.t •. operate at 100~o cap, in temp. range
--6,;0 to + )li:')°F" not hanned by storage. dis-
rharJ;e-. on-rcllarge. or freezing. ~~a)'. be charged
t1wll~and" (It time~ with the only maIntenance or
ad(lillllt distiHed water and keeping c1E'an. Select
('('II sizes to flt yout application below.
ES$(" AllP Dimensions Inches ".gt.
T)"JlP 'Hi' High \\Tidt.h Dt:'ep 07.. Cost

A H4 4 6 2 1/2 6 1.49
AH4 4_ 6 2 1/2 6 .2.95
AH65 6 4 2.1/8 15116 8 1.79
AH6 6 4.5/8 2.5/8 8/4 8 1.79
AH6R 6 4.1/2 2.5/8 11116 8 "2.95
AHIO 10 4.3.'4 2.3/4 1.8/16 16 2.29
AHIO 10 4-3/4 2.3/4 1.3/16 16 "4.95
AH 12 12 5.3/4 2.5/16 "1/16 18 2.79

~~~~:: Ir::~f\~.I/~ :=j: I~ I~:~g
.Xew

SPECIAL CLOSE OUTI
Melal cased NT-Ca(1 ('{'Hi;, ideal for motor atartlnJt.
30AHM-30All. 8-7/8.3xl-1/4. \Vat. 3-1/2 lb •.. $2.00
52AHM-:,2AH. 9.;1.1-5/8, W~I. 4.1/2 lb •.•.• $S.50
~{'l1d tor complete list including matie-lip batteries.
All cells guaranteed for sathriH'tinn or 1l1OnE'}'hack.
All cclls not marked ne\\" are used but ser\-ieeable.
Include postaJ::e on pan'el post shipments.

Circle 8/

DIODES ISOLATE POWER SUPPLY
(continued from page 97)

function .
The supplies can be used indepen-

dently with loading of one causing no

I
disturbance on the regulation of the
other since the' transformer is used at"
temately by them. The degree of isola-
tion depends on diode back resistance.

The supplies must be. fed from an
isolated source. The aC line cannot be
'used because one side is grounded.-
William R. Laitinen R-E

A
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NEW LIGHT,EMITTING,OIODE KIT
B.rgoln kil Ideo! tar ••••
nomical. esperimenU~ witb
amazing L.E.D,a. the tiny

~~~~s ~~tte us':o~c:r~~:_II__
DC. 1"1 up to lID! bn.
Used in card~tape readers.
character recognition. hi-
speed detectors, all kinds of
electro-optical applications.
Kil incl. 8 L.E.D.a: gal. .
Hum arsenide CULED 600, MV 50, MLED 930); 2 vlsible
red emiting,,- (6600 AO); 1 Intra-red. emitUnC (9000
~:is.6 resistors; l' 20mm Plasti~ fibre optic light Pipe;

Sto.k No. 41.597EH ••• ~_:•• , ••• ; ••••••.••••• $5.95 Ppd.

EMOTION METER "TESTS" YOU
"Amazinc lie detector type
device that really works.
Reveals hidden Ukes. dis-
likes. EaSY to US8. Sensitive
and accurate. Measures
changes in body resistance
caused by chanae& in emo-
tional state. Needle move-
ment indicates emai10naJ
resporn;e (not whether favor-
able or unlamrable). EtTec-
Ii-reness depends on questions asked and 1nterpretatiOA.
rnique 10~oz. set intended sLdctly for entertainment, edu-
eation. Great fun at partlel. !ncls. 9, battery. eompL Instrs.
Siock No. 41.422EH ••••••••.••.••••••••••.. $15.95 Ppd.

NEW! ELECTRONIC DIGITAL COMPUTER KITI
80h'8 problems. pIa, eames,
predict weather with this
actual workina model of
gian~ electronic brains.
Amazing 1new fun way to
learn all about computer
programming . • . logic,
decimal. binary systems.
Laws of Sets-even do ~our
own programming after com-
pleting Simplified 116 page
instructive booklet. Includes step-bY-ltep assembly dia-
grams. Circuits easily changed. Readout from illuminated
l'olltrol panel. Req. 2 o<D" batt. (not Incl.). Beit model
We'\'6 seen-for home. school. industry.
No. 71.4S4EH ..... (II' X 12\1." X 4') ..•.. $31.50 Ppd.

FLEXIBLE IMAGE TRANSMITTER
ill-resolution ima&e.trana-
mitter lets you see 1Dto reO'
mote. inaccessible iliumt.
nated. areaa: through pipes.
lubes or any *"+ _!JIll
no matter how intricate.
Provides clear, wide light-
ing. 7X maa:nJ,fYing eyepiece
focuses from less than ~"
from subject to 1ntln1ty.
Ideal for monitoring hazard-
ous proceSSel, surveillance instrument. demonstrate fiber
optics. Over 4.000 coherent -,Ian llben (.OOr). %" ella.
fiemj-rigid gooseneck sheatb1ng.
Stock No. 60,BS7EH ..••..••••..•.•••••••••. S40.00 Ppd.

NEW $99.50 HELlUM.NEON
Completely assembled. In-
stant-st-arting w/3X power
output or comparable models.

. Steady, ripple. tree . light or
moderate (safe) power. Ex-
cellent collimation. Simple
and safe to use. 4% lb. unit
reaches 75% power in 2
sees.; 100%, typically 0.5
JD,illiwatt (0.8 mW mini-
Plum) In 3 mins,. Beam
divergence 2 mUUradiana -
2 ems at 40 ft.
::'1:~LNt~~&~EL.'1SEii""""""""'" .$99.50 Ppd:
510.k No. 79.008EH .•••••••.• , •••• , .•.••• $131.50 Ppd.

J48 pAGE5-JOOO's OF BARGAINS
Completely Dew 1972 edition. New items.
categorie, •. illustrations, Dozena of electri ..
cal. and electromagnetio parts. accessories.
Enormous selection of Astronomical Tele.
scopes, Unique. lighting and ecological
items, Microscopes, Binoculars, l\.lagnifiers;
Magnets, Lenses. Prisms. )1any war surplus
items. Mail coupon for catalog "EH"
EDMUND SCtENTIFIC CO.
300 EDSCORP BUILDING
BARR!NGTON. N.J. 08007

Circle 80 Of! reader service card
~_aAnlrLI:.I~E:~TCl"\MI,....Q • IAMI.JJ'-.DV otn."'7.f'1,.

MAIL COUPON FOR GIANT FREE CATALOG

NEW ELECTRONIC CALCULATOR-$J".50
•i' neall7 terr1l1c ImporlcQ

.aluo. Loaded with bill ••••
chine copabIUU... In 1nI17
penona! olectron1c caItu •••

~~ersA::Ol~rJrlie:i:~~;
I, am'where'AC/DC, 0017 3
Ib'.'6<9x2" hiab. Add •• ub.
tract. multiply. divide. per-
forOl mixed NllculaUon.. 8
digit entO' & read-out w/16~

41&U cap. Auto. preqso to the decimal Features under-
Gow. aero luppression, minue signal Cor true credit balance.
,:Irror correcUon. kel'board lOU O\"er memory. Solid state re-~=I~e!"~~::rt~:.~.~~~~.~~~~'.~~~.~~$'l'~.~8"PPd.
1st L W.C VACUUM PUMPI------
, l\othiUjl like it I 1'op~••uaUt3

band-held pump p.roduces •
JUaintaina 25" of vacuum.
Hal) lnstan!. release lab, 1%"
dlam. stainless gaua;e (0-
SO"). 100's of uses-sipbon
noxious Ouids. 6ncuate bell
jars and castings, clean. r8-
tr~eve. lift $terile -objects,
deluonstrate ~lagd6bllrg
t16mispheres, bleed fuel

lines. check leaks. eto. Lifts 40 lbs. with ~nclllded "T"
Lifter (2¥.s'" diaRl. cup)-much more w/larger cup,
Stock No. 71.SOIEH ....................•... $12.00 Ppd.
No. 71.S00EH (witheut g.ug./lif!!"~-'-~~Pd ..
BLACK,LIG"T MIGHTY MITES

"~ ~~leasti\.e~iv~mallsu~1~~li~f;.
bright blackUght. Mirror-
finished reflector makes ill~
stant starting 8-watt, high~
intensltJ," bulb look like
40-watter. Up to .5.000
hours of safe. long~wa\'e
(3660A) black-light to reaUy
turn-on parties. light &
theatrical shows. ps}'chedelic

. ' decors, holidaJ,' decorations.
ShockprClOf crid-caps remove for safe, eas)' replacement of
bulb and starter. Stands upright or horizontal. Alum. ca.~e.
Stock No. 71.274EH $14.95 Ppd.
DELUX~OUTDOO~/INDOOR MODEL .
S_ No. 7J,299EH ..........•............ $19.95 Ppd.

BUILD A WORKING CRYSTAL RADIO
Bring the 20's backwitb
the fun of a moderniZed
earphone crystal SP.Lthat
receives 1 or more sta-
tions I So simple fOU can
have it working in less
than an hour. Connects
to a permanently fixed
germa.n1um crystal. Kit
IncIs: 4-* X 6~% X %"
thi~ plywood base, tlla:h-

Q t.~ col. cetmaoium d1.ode. variable condenser. all
'radio partl. earphoJ1e & bolder plus. diagram & simple
lnstrs. A channing conversation plece. great fun at

~~~'Na,::d J~.W8r~t. $5.95 Ppd.

NUMERICAL INDICATOR TUBES
Designed as qirect Une.
side-view readout devices for
basic. counter and computer
CircUits. .Gas filled cold-
cathode numerical readout
tubes use common anode. 10
cathodes in shapes of nu-
merals 0..:9. Also gives visual
digital display of volts,
cYcles. etc. High reliability,
loog life; wide-angle view-

¥lfBW~~ga~~~.M~e:.~i~~~593EH .•••••. 5.95 Ppd.
$Clekat'for aboye: No. 41.616EH ........•....•.. 8~ Ppd
TUBE W/DEC.TO.LEFT: No. 4!.618EH •.•. 5.95 Ppd.
Socket for above: No. 41.617EH •.•....••••••.. 8~ Ppd.

YNCHRONIZ ••R
Coordinate tape recordings
with. slide series. Hook up
stereo recorder 'to remote
control projector and TSS-
theQ record what you wish
for each slide. Playback and
TSS AUTOMA'fICALLY
changes slides in synch,
wi tape. Your presentation
"gives itself",. Perfect for
sales meetings. lectures. &

"talking albums" of chUd's growth-a new dimension to

$~:Uo:,.~:~~~sE H .. : .~~~~.~~f~:,,.._$21.95 Ppd.
6-FT CONNECTOR CORDS .......• ,., .$4.75 Ppd. each
I(odak Proj." (#60.804EH)

Alroquipt (#60.805EH)


