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Electronics international ________ _ 
Signi ficant developments 1n technology and business 

In-line guns, 
vertical slots 
team up in color tube 
Toshiba 's new approach , 

which simplifies convergence 

circu itry , is already on 

its way into color sets 

An in-line a rra ngeme nt of picture­
tube elect ro n guns a nd a shadow 
mask with a pertures a rra nged in the 
pa tt ern of a brick wa ll rota ted 90° 
pro mise to brin g a new look to color 
telev ision. This new geometry sim­
plifi es the complex conve rgence cir­
cuits required with the conventiona l 
triangul a r gun a nd apertu re geome­
try, a nd gives a n a ppa rently sha rper 
colo r picture. 

For sta rters Tokyo Shi ba ura Elec­
tri c Co. (T oshiba) is p roducing a 10-
inch version of th e new tube, a nd 
will soon fo llow it with a 13-in. ve r­
sion. A se t using the 10-in . tube has 
a lready been a nnounced by Sh a rp 
Corp ., with do mestic deli ve ries to 
sta rt in February. By the middle of 
this yea r, T oshiba expects its o ther 
colo r tube customers to have se ts on 
the ma rket using the new tube. 
These customers include Toshiba's 
own se t di vision, Sa nyo E lectri c Co., 
N ew N ippon Electri c Co., a nd The 
Genera l Corp. 

To market. Some of th ese com­
panies a lso buy tubes from Hitachi 
Ltd ., which is rumored to be work­
ing on a new design so it ca n ma in­
ta in its sha re of the ma rket. M a tsu­
shit a E lec t ro ni cs Cor p , w hi c h 
supplies color pictu re tubes only to 
Ma tsush ita Electric Industria l Co. 
a nd to Victo r Com pa ny of Ja pa n 
Ltd., is not di rectly affected a t th e 
component leve l but may have to 
come a long with new designs to 
ho ld Ma tsushi ta's No. I posit ion in 
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the se t ma rket. N ew Nippon El ec tri c 
only makes la rge r size colo r tubes 
a nd won' t be a ffected until the de­
sign comes a long in la rger sizes. 
Sony Corp . ma kes solely fo r its own 
use a color picture tube tha t to the 
ave rage consum er is virtua lly indis­
tinguisha ble from Toshiba's. 

Instead of the three-color phos­
phor-dot trios used in conventiona l 
color tubes, To hiba's new tube uses 
a re pea ting p a ttern o f ve rti ca l 
stripes of red, green, a nd blu e phos­
phors. The apertures in th e shadow 
mask are essenti a lly ve rti ca l slits 
centered on th e green stripes, with 
bridges of meta l crossing the slits a t 
interva ls to ma inta in th e structura l 
integrity of th e mask. Bridges across 
adj acent a pertures a re stagge red by 
hal f the pitch of the bridges. 

Slits. In o pe rati o n, th e g ree n 
e lec t ro n g un s h oo t s e lec t ro n s 
stra ight through the apertures to the 
green phosphor stripes. The red and 
blue electron guns. which a re o ff to 
each side, shoot electrons diagona ll y 
th ro ugh the slits to th e red a nd blue 
phosphor stripes. 

Shadows a re fo rmed on the phos­
phor stripes beneath th e bridges. 
But the bridges a re na rrow e nough 
so th at the reduction in bri ghtness is 
n eg l igi bl e, a nd s t agger in g th e 
bridges decreases the visibility of 
the shadow pattern . 

With the ve rti ca l stripe pa ttern , 
the apparent ho rizonta l resolution 
of th e picture is enha nced , beca use 
of the sharp cu to ff a t edges of ob­
jects. In the ve rtica l directi on, there 
is no poss ibil ity of degrada tion of 
purity by misla nding beca use th e 
phosphor color re ma ins the sa me 
a long a given verti ca l phosphor 
stri pe. 

Anothe r pl us of the tu be is the 

use of a na rrow, 29-millimete r neck 
rather th a n th e sta nd a rd 36-mm 
neck. The narrow neck reduces d e­
fl ection powe r requi re ments a nd en­
a bles se t designers to cut costs by us­
ing smalle r defl ecti on output 
tra nsistors. 

Neck. But a na rrow neck ma kes 
li fe diffi cult fo r th e tube des igner 
beca use with it the in-line gun a r­
range ment fo rces him to reduce the 
dia meter o f the guns. However, the 
sma ll er di a meter guns a re ad equ ate 
beca use the resolution-determining 
green electro n bea m does not un­
dergo a ny foc us-degrading bendin g 
for convergence pu rposes. 

Beca use th e bridges preserve th e 
structu ra l integrity of the shadow 
mask, it ca n be fo rmed a nd fit ted to 
a tube with a spheri ca l face pla te. 
The only other color picture tube 
now on the ma rket with a ve rti ca l 
phosphor stripe face pl a te is made 
by Sony. It has verti ca l slits from 
top to bo tto m in its mask, which 
Sony ca lls a n a perture grill e. It ca n 
only be bent a bout its ve rti ca l axi s. 
Sony thus uses a cylindrica l ra ther 
tha n spheri ca l facepl ate in its co lo r 
tubes. Sony engineers say th e cy­
lindrica l face pla te is adva ntageous, 
beca use it can be tilted downwa rd to 
elimina te room refl ections. But fo r 
the la rgest sizes, thi s des ign is di sad­
va ntageous beca use thicker glass, 
required in the face pl a te to with­
sta nd a tmospheric press ure. a nd the 
heavy fra me around th e mask ma ke 
fo r a ve ry heavy tube. 

Guns. Asid e fro m the adva ntages 
it prov ides in the picture when 
tea med with the pro per type of 
shadow mask, the in -lin e a rra nge­
ment of guns enab les the se t de­
signer to simpli fy design a nd cut 
cost . One pai r o f perma nent mag-
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nets is sufficient for sta tic vertical 
convergence, which is mainta ined 
over the full height of the tube. An­
other pair of permanent magnets 
provides static horizontal conver­
gence. Only a single assembly is 
needed for static convergence in 
vertical and horizon tal directions 
and for horizontal dynamic conver­
gence, the correction needed when 
the bea ms a re o ut towa rd s th e sides 
of the tube. 

France· 

French solar battery test 

awaits Russian launch 

With an admirable di sp lay of pa­
tience, French space scientists a nd 
so lar cell experts are abou t to en ter 
their e ighth month of waiting for 
the Russians to la unch SRET- 1. The 
piggyback launch , when it comes, 
will mark a new stage in Franco-So­
viet space cooperation a nd , if suc­
cessful. will provide importan t new 
data on th e rate of deterioration of 
cadmium sulfide a nd cadm ium tell­
u ride thin fi lm so lar batteries. 

The French show no sign of con­
cern over the long delay, but they 
cnnceded that they a re a nxious to 
get SRET into orbit so they can see 
how their two panels of CdS a nd 
two panels of CdTe ho ld up in 
space. Their anxie ty is doubled by 
the fact tha t their last thin-film test 
project plun ged into the sea aboard 
the ill-fated Diamant-8 French 
rocket laun ched las t December 
[Electronics , Interna tio na l N ews­
letter, Dec. 20.]. 

Panels. SRET, a space experiment 
agreed upo n in 1969 by Soviet and 
French specia lists, is an eight-panel 
craft, four o f which power the coder, 
converter, a nd radio tra nssmitter 
a board . The othe r four carry thin 
film batteries developed by two 
French firms- CdTe elements fro m 
La Radiotechnique-Compelec (RTC) 
a nd CdS d ev ices from St e. 
Anonyme de Telecommunications 
(SAT) 

Th e 34-pound sate llite was de li v­
ered in M oscow las t Jun e for 
launch , under te rms of the agree-

ment, as a free ride with a Molniya . 
which means li ghtning, communi­
cations sa tellite. Du e to the Rus­
s i an s ' pas s ion for secre cy. th e 
French had to agree to leave the sat­
ellite at the Moscow offices o f the 
Academy of Sciences and trust the 
Russ ia ns to check it out a nd mo unt 
it on a rocke t a t some unspecified 
da te a t a n unspecified la unch site in 
the USSR . No French technicia ns 
are a llowed to help or even witness 
the launch. 

"We have given them a co ntrol 
va li se to check out th e sate llite's 
electrica l systems on a go / no-go 
basis," says project supervisor Jean­
C la ude Evrard of c ES the French 
space agency. " We had to assum e 
that the checkout might be done by 
a technician who doesn't under­
sta nd all the workings of th e sa te l­
lite." 

Anxiety. The electronic interface 
a nd weight-size values were wo rked 
o ut in four me et in gs between 
French and Sovie t experts abo ut a 
year ago. SRET wi ll be tota lly inert 
durin g th e launch, but its nickel 
cad mium batteries must be charged 
by th e Russians to ensure proper 
automati c separation once Molniya 
reaches orbit. 

Th e French are und erstandably 
a nxio us to see whether their halting 
cooperation with the Russ ia ns can 
work in such a complex piggyback 
project. Previo us Franco-Soviet 
space efforts have involved only 
French accesso ri es or subsystems on 
Russi a n sate l lite s- s uch as th e 
French laser reflector on th e Lunok­
hod- l moon rover a nd the current 
ste reo so lar flare experiment a board 
Mars-3 . SRET will mark the first 
time th e Russ ia ns have la unched a 
sa tellite for any foreign country. 

" We have had to lea rn to work to­
gether." says Evrard. "They just 
don't think like us." The Russia ns 
were sometimes excruciatingly slow 
in providing th e French with techni ­
cal deta ils necessa ry to mesh Mol­
niya and SRET. One key element the 
Russians hung onto until the las t 
mo me nt was the tim e sequence re­
quired for se para tion of Molniya 
fro m its las t rocket stage a nd the 
separa tion of SRET from Molniya. 
"Actua lly when we fin a lly ex tracted 

Up in the air. France's experiment in CdS 
and CdTe solar cells awaits flight. 

thi s fact. it was too la te. a nd we had 
to se t o ur timer quickly as best we 
cou ld " says Evrard. 

The french are using their politi­
ca lly-inspired cooperation program 
with th e Russ ians to ex plo it , a nd 
hopefull y co mmercia li ze. the lead 
they a lready have in the prod uction 
of CdTe and especiall y CdS thin 
film solar cel ls. "These batteries wi ll 
probably be the power source of the 
future in the new gene ra tio n of un­
manned spacecraft th a t require 
three-axis stab iliza ti o n to keep the 
pa nels continuously oriented towa rd 
the sun," says Wolfga ng Pa iz. man­
ager of the electric power branch a t 
CNES, j ust south of Paris. H e be­
li eves CdS batteries will be suited 
for any craft, such as communi­
cations sa te llites, th a t need a kilo­
watt of power. 

Packing. Pa iz says se rio us re­
sea rch o n CdS has been a ba ndoned 
in most countri es, but it has re­
ma in ed a promising energy source 
in French la bs. While CdS ba tteri es 
produce 30- 50% less power per 
squ are centimeter than th e sta ndard 
si li con batte ri es, they put out twice 
as much per kilogra m. 

Pa iz says he is ho pin g SRET's ex­
perimental batte ri es will o nly drop 
fro m 6% efficiency to 5% after six 
months. Standard si li con cel ls , 
which have about 10% effi ciency, 
a lso will fall to 5% in the same pe­
riod- a 50% power loss in silicon 
compared with expected thin-film 
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loss o f only 17%. SRET's li fespan will 
be about o ne yea r. 

CNES' techni cians will monit o r 
SRET's ph ase mo dul a ti o n trans­
miss io ns coded in pul se shift keyin g. 
The results will be sha red with the 
Ru ss ians in re turn fo r th e free 
pi ggy -back rid e into orbit. Th e 
French and Russ ia ns already have 
ag reed to go a head with SR ET-2. due 
te nta tively for la unching a t the end 
of 1974. a nd wi thin the nex t six 
months nego ti a ti ons wi ll beg in o n a 
possib le SRET-3 la unch for 1975 . 

The Netherlands 

Phil ips circuitry opens door 

for moonlight photography 

Im agine a n a utomatic ca m era with 
pho to circuitry so sensiti ve tha t pic­
tures ca n be take n a t a li ght leve l 
much lower th a n that of the moon. 
Alth ough th e circuit is no t ye t o n 
the m a rket. a tri o of resea rch e rs a t 
Philips in th e ethe rl a nds has come 
through with a n experimenta l ver­
sio n th a t ma kes moonlight pho to­
gra phy a sna p. 

Deve loped by Cor Muld er, Leen 
Willemse n, a nd Albert ter Rie t a t 
the company's Eind hoven Resea rch 
Labs. th e ca mera c ircui t is a combi­
na tio n of a silicon photodiod e a nd a 
sili con chip that con ta in s the mea­
suring circuitry . 

Short circuit. In cont ras t to con­
ve ntio nal exposure time control de­
vices, which a re ba sed o n measuring 
the pho todiod e's o pen-circuit vol t­
age, the Philips combin atio n uses 
the diode's sho rt-circuit current. 
This design no t on ly acco unts for 
highe r light sensiti vity, but a lso for 
g reater tempera ture stab ility, a fea­
ture which ass ures reli a bl e circuit 
opera tio n even wh en a m bient tem­
peratures va ry . 

For a pho todiod e to provid e suf­
ficient li g ht sensiti vity, it must have 
a surface a rea severa l squ a re mil­
lim eters in size. Such a re lat ive ly 
la rge a rea. howeve r. resu lts in two 
major drawback s for a s il icon 
photodiod e. For one thing, the lea k­
age cu rre nt limits th e ope n-circuit 
voltage produced under illumina-
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tion. Thi s. in turn . reduces se nsi­
tivity. 

In additio n. th e va lue of th e lea k­
age current, and the refo re th e va lue 
of the open-circuit volta ge , is close ly 
related to th e a mbi ent temperature . 
a nd thi s ha mpe rs consistent circuit 
opera tion. In conve ntio na l d es igns, 
such temperat ure d epend ence is 
la rge ly e limina ted by mo unting the 
pho todiod e and the meas urin g cir­
cuitry on the sa m e substrate . But 
tha t puts certa in restri ctio ns on cir­
cuit layout. 

Short-circuit current. Th e new 
Philip s combination ove rco m es 
these draw backs by usin g the pho to­
diode's short-ci rcuit current as the 
input to the measuring circuitry. Be­
cause the volta ge diffe rence across 
the diode . even under illumin a tion, 
then beco mes negli gibly sm all , re­
duced sensitivity as a result of leak­
age current is no lo nge r a probl em . 

Wh a t's more. with the sho rt-cir­
cuit current bein g p ract ica ll y ind e­
pendent of th e a mbi ent tempera­
ture, th e photodiode need no t be 
mounted on the sa me substrate as 
th e measuring circuitry. This mea ns 
each circuit portio n ca n be in sta ll ed 
at th e most suitab le spo t in the 
ca mera. 

With a 3-square-millimeter pho­
todi ode surface, the minimum light 
leve l tha t the Philips resea rch e rs 
fo und still usa ble fo r circuit o per­
ati on was 0.01 lux- a leve l 25 tim es 
less th a n th a t of a full moon in a 
clea r night sky. Effects of te mpera­
ture a nd supply voltage va ri a tions 
are negli gible. Philips men say. 

Tn th e a utomatic ex posure· control 
circuit , the pho tocurrent is a ppli ed 
directl y to the m easuring circuitry. 
consistin g of a converte r, a d e a m­
plifi e r, a n integra tor ca pacito r. a nd 
a voltage stab ili zer. Th e converter 
keeps th e vo ltage ac ross the pho to­
diode practi ca ll y a t 0 volt, rega rd ­
less of the photocurrent va lue, a nd 
feeds a proportio na l current to the 
de a mpli fier. The ga in o f this ampli­
fie r is adjustab le fro m th e o ut sid e in 
13 steps to a va lue a ppropria te for 
the lens o pening chosen and the 
speed of the fi lm used. 

Exposure timed. As soon as th e 
shutte r o pens. th e a mplified current 
beg in s to charge th e ca pac it o r . 

Wh en it reaches a certa in refe rence 
va lue. a tri gge r circuit energizes th e 
shutte r co il a nd ca uses th e shutte r to 
close aga in . Thus, th e ex posure is 
automatically dete rmin ed . Th e en­
tire circuit requires 4 to 6 v . Its to ta l 
current consumptio n is a bout 10 
milli a mperes. 

In mo re complex reflex cameras. 
the value o f li ght intensity mu st be 
det e rmined by illumin a tin g th e 
photodiod e by way o f the camera 's 
hinged mir ror. This mea ns tha t lig ht 
is shut o ff from the diod e while th e 
mirror moves away during ex po­
sure. This problem is so lved by con­
nec tin g a memory c ircuit. built 
around a n ex te rn a l capacito r, to th e 
de amplifier. Illumin a ti o n in fo rm a­
tio n o bta ined while foc usin g is tem­
porarily stored in th e memo ry c1r7 

cuit a nd fed to the a mpli fie r. 

Great Britain 

Ferranti redesigns 16008 

computer with MSl / TTL 

For severa l yea rs the Di gita l Sys­
tems divi sio n of Fe rra nti Ltd . has 
built wa rship fire co nt ro l a nd actio n 
informa tio n sys te ms. which use its 
ow n co mput e r. A spec ia l a rch i­
tecture has been d eve lo ped to cope 
with th e special requirements, pa r­
ticul a rly fas t inte rrupt respo nse in a 
rea l tim e sys tem. 

Now th e o ri gin a l FM- 1600 B co m­
puter has been join ed by th e FM­
I 600D. which uses new technology, 
pa rticul a rl y MSl/ TTL, to rea rrange 
the a rchit ecture for bett e r cost e ffec­
tiveness. Further, with a n eye on the 
av io nics a nd la nd mo bile milita ry 
systems m a rke t, th e l 600D has been 
mad e mo re modul a r so th a t sm a ll 
versio ns ca n be built . The division is 
a lso consid e ring a much bigge r. 
m o re po w e rful va ri a nt us in g a 
Scho ttky TTL processo r. 

Interrupts. A milit a ry actio n con­
trol , rea l-tim e co mpute r sys te m 
must respo nd very qui ckl y to a n 
a larm situ a tio n . If a radar picks up a 
pl a ne o r a miss il e, th e compute r 
must wo rk o n th e ex tracted d ata im­
medi a te ly, no t 5 seconds la ter. Thu s. 
the 1600 B has a compl ex inte rrupt 
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controll e r between peripherals and 
processor. Instead o f sca nnin g the 
peripheral s look ing fo r o ne th a t 
wants to come in , the initi a ti ve is 
vested in the periph erals, which sig­
nal when they want to com e in . 
They a re a llowed in imm ed iate ly o r 
d elayed acco rdin g to a pre-deter­
mined priority rating. For instance. 
radar se nsors ra te h igher tha n di s­
pl ay cont roll ers, which ra te hig her 
than tel e ty pewrite rs. Further, data 
inte rrupts a lways have prio rity ove r 
progra m interrupt . 

Logic. To mak e thi s sys tem work 
in the 1600 B. each periphera l is con­
troll ed directly fro m th e interrupt 
eq uipm ent , so th at when th e radar 
control li ne wa kes up. every th ing 
e lse is sto pped to le t th e radar in . 
Data travels fro m the periph eral s to 
the processor over a common 25-
lin e para ll e l highway- 24 bits plus 
pa rity bit. The inte rrupt controll er 
has to so rt o ut the cha nn el priori ties 
a nd th e consequent data Rows, 
which invo lves a lo t of logic. 

The logic used is Ferranti 's own, 
very fast-9 n a noseco nd s- DTL , 
which is not cheap. Ferranti clai ms 
the max imum waitin g time for d a ta 
interrupt on th e highes t priority 
cha nn el is 2.3 microseconds wi th a 
650-na nosecond store. 

To ge t mos t of th e perform a nce o f 
the 1600 B using simpl er, cheaper 
methods. Ferranti has designed th e 
I 600 D to ma ke use of MSI / TTL. In­
stead of a single e ntry port the sto re 
now has multiple ports. built a round 
TTL multi-bit s ta ti cize rs. Thi s mea ns 
th a t periphera ls passing la rge qua n­
t ities o f data a t a fair ly hi gh rate. for 
instance di spl ay control stati o ns, can 
have their own dedicated store 
block a nd parallel d a ta highway. 
This reduces the load on the inter­
rupt con troll er. which ca n be sim­
pl er. a nd o n th e rema ining data 
hi ghways which are seria l links with 
TTL se ri a l-para ll e l regi ste rs, mul­
tiplexers. a nd demultipl exe rs a t the 
ends. The processo r uses bipolar 
sto res as workin g registers, a nd its 
con trollers m ake much use of data 
se lectors a nd multiplexe rs. 

One third. Th e redesign has cut 
th e size of the p rocessor to less than 
o ne-third of the 1600 B processor. 
Keith D ixon. a Digital Systems di vi-

sio n sa les executive. says a 1600 D 
system is abo ut the sa me size as cur­
re nt s in g le-address . 16-bit sm a ll 
co mputers, but packs three-address 
instructi o ns into o ne 24-bit word . 
with a code o f 325 in structions, an d 
ve ry much grea te r input / output ca­
pa bility. 

Specia l boards. For th e I 600 D. 
Ferranti has deve loped the multi­
layer epoxy res in boards used in th e 
1600 B so tha t the re a re now no in­
terconnects a t a ll on th e oute r faces 
o n th e boa rds. This is ac hieved by 
m ak ing through-hole conn ectio ns 
o n inte rn al laye rs o f the board . sub­
sequently cove red ove r as the o ute r 
layers a re built on. So fa r, intern a l 
th ro ugh-holes penetrate onl y one 
intern a l laye r, though th ere a re 
pl a ns to pene t rate mo re. Th ese 
ho les a re drilled I 5 mil s in diameter 
a nd pl a ted down to IO mil s. Th e 
outsid e o f the boa rd is pl a in except 
fo r ho les to ta ke component pin s. 
The thi ckes t boa rd used in th e 
1600 D is a motherboa rd of 22 lay­
e rs. 

Tho ug h Ferranti expects most 
1600Ds will be so ld for military pur­
poses, a ci vi I ve rsion wi II be offered. 
All ve rsions will use th e sa me Mil­
Spec cas ing a nd mountings a nd 
multil aye r boards, but th e compo­
nents ca n be milit a ry grade o r com­
mercial grade. 

Microwave data link 

for nearby computers 

Sometimes two computers o nl y a 
stone's throw a part ca n' t be linked 
because the cos t of buildin g a la nd 
line is too hi gh. This ca n eas ily ha p­
pen in a city ce nter. or when a pe­
ri phera l computer tempora ril y con­
tro llin g a n experiment might not be 
o n th e job long enough to justify 
bui ldin g a cos tly link to a large ma­
chin e. 

To deal with these situa tions, re­
sea rchers at th e Royal Rada r Estab­
li shm en t a re deve loping a portable. 
sho rt ra nge, lin e-of-sight microwave 
data-link system. It works by gener­
a ting a stable, continuous signal in 
Q-ba nd a nd turning it into pul ses by 
passin g it or blocking it in a Q-ba nd 

Gunn diode. which is switched o n 
and o ff by th e d a ta coder. 

In th e o n sta te- biased above 
thresho ld voltage- th e Gunn switch 
locks onto th e input signa l a nd pro­
vides about 2.5-decibels a mplifi ca­
tio n. In th e o ff sta te it gives a bout 2 1 
dB a tte nu a tio n. Steve Gibbs ,_ wh o is 
in cha rge of the proj ect. says th a t 
thi s differen ce is suffi cient , usin g a 
JOO-milliwatt generator a nd a 5-
inch , 5°-bea mwidth di sh a ntenn a, to 
produce a IOO-m ega he rt z pul se 
strea m th at ca n be rece ived up to 2 
mil es away in heavy ra in with e rror 
rates inside sta nd ard limits. In good 
weather, the ran ge of the system ex­
tends ove r 5 mil es. 

Absorpt ion. Q -ba nd was chosen 
pa rtl y to keep a ntenn a size sma ll fo r 
easy po rt a bility a nd partly beca use 
it contai ns secto rs in which a bsorp­
tio n by water vapor a nd oxyge n in 
the a tmosphere is very low. In th e 
proto ty pe. using 33.5 giga hertz one 
way a nd 34.5 GHz the o ther way, a t­
mosph eri c a bsorption is low enough 
to be ignored , though ra in absorp­
tio n is signi fica nt. 

Th e prototy pe tra nsmitt er/ re­
ce ive r system is in a cy lindrica l pod 
2 feet lo ng by 11 inches in di a mete r, 
weighin g about IO pounds. with the 
separa te transmitting a nd rece iving 
a nte nnas in o ne e nd . Gibbs says it 's 
simpl er to use separate antennas 
tha n to try to achieve the necessary 
90-dB iso la tio n in a single a ntenn a. 
Hence the need to keep antenna size 
down. H e says future sy te rns will 
be much sm a ll e r, essenti a ll y two an­
tenna di a mete rs wide, one a ntenna 
di a meter high, and 2- 3 in. thi ck . 
Power consumption is 30 watts. 

Locks. For 100-mw o utput , a n 
lmpa tt diode generator is used . 
However, if th e ra nge required is no 
mo re than about I mile a nd low­
vo ltage batte ri es a re essenti a l, a 
Gunn-diode generator of 5 o r IO 
mw cou ld be used . The ge nerato r is 
sta bili zed by locki ng it o nto a crys­
ta l-contr.olled source working a t 127 
m.ega hertz a nd multiplied up. 

The rece iver signa l is mixed with 
a loca l oscill a to r signal from a se pa­
rate sta bilized Gunn-diode source, 
a nd a mplified a t a frequ ency o f 100 
MHz. Ra dio frequency noise is 11 dB 
over the 33 - 35 GHz ba nd . 
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?/~ introductory offer to new members of the 
ELECTRONICS AND CONTROL NGINEERS' BOOK CLUB 

107/ 971 286/ 515 
ELECTRONIC INTEGRATED 
CIRCUITS: CIRCUITS: 
PHYSICAL A Basic Course 
PRINCIPLES, for Engineers 
ANALYSIS AND and Technicians 
DESIGN by R. G. Hibberd 
by P. M. Chirlian 
Pub . price , $15.50 

Pub. price, $9.95. 

Club price, $13.25 Club price, $8.45 

637 / 458 497 / 265 

DESIGNING ELECTRONIC 
WITH TTL SWITCHING, 
INTEGRATED TIMING AND 
CIRCUITS PULSE CIRCUITS 
by Texas 2/e 
Instruments by Petti t & Inc. Mcwhorter 
Pub. price , $18.50 Pub. price , $12.50 
Club price, $13.50 Club price , $8.95 

404/ 437 
313/ 059 
HANDBOOK OF 

SOURCEBOOK SEMI-
OF ELECTRONIC CONDUCTOR 
CIRCUITS ELECTRONICS, 
by J . Markus 3/e 
Pub . price, $19.75 by P. Hunter 
Club pri ce, $14.75 Pub. price, $27.50 

Club price , $21. 50 

259/ 607 
308/ 470 
ACTIVE FILTERS: 

COMMUNICA- LUMPED, 
TION SYSTEM DISTRIBUTED, 
ENGINEERING INTEGRATED, 
HANDBOOK DIGITAL & 
by PARAMETRIC 
D. H. Hamsher by 
Pub . price , $29.50 L. P. Huelsman 

Club price, $22.50 Pub. price , $16 .50 
Club price, $13.95 

158/ 215 124/ 035 
AN HANDBOOK OF 
INTRODUCTION PHYSICS, 2/e 
TO ELECTRONIC by Condon and 
COMPUTERS, 2/e Odishaw 
by G. B. Davis Pub. price, $34.75 
Pub . pri ce, $12.50 Club price , $14.95 
Club price , $9 .30 

Save time and money by joining the rJ~~ 
Electronics and Control Engineers' Book Club • 

HERE is a professional club designed specifically to meet your 
day-to-day engineering needs by providing practical books 

in your field on a regular basis at below publisher prices. 

How t he Club operates: Basic to the Club's service is its publi­
cation, the Electronics and Control Engineers' Book Club 
Bulletin, which brings you news of books in your field. Sent to 
members without cost, it announces and describes in detail the 
Club's featured book of the month as well as alternate selections 
which are available at special members' prices. 

When you want to examine the Club's feature of the month, 
you do nothing. The book will be mailed to you as a regular part 
of your Club service. If you prefer one of the alternate selec­
tions-or if you want no book at all for that month- you notify 
the Cl ub by returning the convenient card enclosed with each 
Bulletin. 

As a Club member, you agree only to the purchase of four 
books over a two-year period . Considering the many books pub­
lished annually in your field , there will surely be a t least four 
that you would want to own anyway. By joining the Club, you 
save both money and the trouble of searching for the best books. 

Electronics/January 31 , 1972 

o1 these 

tot $ 
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M $9 95 to $34.75 
VALUES FRO . 

Special $1.00 bonus book 
comes to you with your 

first club selection 

Pub. price, $12.50 

Club price , $9.95 

654/ 301 

ENGINEERING 
MATHEMATICS 
HANDBOOK 
by J . J . Tuma 

Pub. price , $9.95 
Club price , $8.45 

621/ 616 

WAVE 
GENERATION 
AND SHAPING, 
2/e 
by L. Strauss 

Pub. price, $16.50 
Club price , $13.95 

209/731 
STANDARD 
HANDBOOK FOR 
ELECTRICAL 
ENGINEERS, 
10/e 
by Fink and 
Carroll 
Pub. price, $32.50 
Club price, $24.95 

MAIL ATTACHED POSTPAID CARD 
(If card removed, send coupon below) --------------------------, 

ELECTRON ICS AND CONTROL ENGINEERS' ~OOK CLUB 1

1 582 Princeton Road , Hightstown , N.J. 08520 

Please enroll m e as a member of the Electronics a nd Control Engi­
neers' Book Club and send me the two books indicated below. I am 
to receive the bonus for just $1.00, and m y firs t selection at t he 
special Club price shown. These books are to be shipped on ap­
proval, nnd r may r eturn them both w ithout cost or further obliga­
tion. If I decide to keep th e books, I agree to purchase as f ew 
as four books during th e n ex t two years at s pecia l Club prices (at 
least 15% below list). 

Write Code No. of 
bonus book 

here 

Write Code No. · of 
first selection 

here 

Name ____________________ _ 

Add ress __________________ _ 

City ______________ _____ _ _ 

State _______________ Zip ____ _ 

E 33174 
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Specifying tips 

I The next ti me you order 
monolithics, here's a help· 

ful hint. It's usually best to specify 
attenuation boundaries rather than 
bandwidth, since these are easily re­
lated to information transmission and 
selectivity requirements. We have a 
sheet filled with all the details that's 
yours for the asking. We 'll also be 
glad to discuss design trade-offs. 

Our new 21.4's 

I We've just come up with an 
off -the -shelf line of low 

cost monol ithic and tandem mono­
lithic crystal filters at 21.4 MHz. 
Here's the story - twenty-one stand­
ard models in 2, 4, 6 and 8 poles 
with 13, 15 and 30 kHz bandwidths. 
Available in flatpack or upright pack­
ages. We ' ll be happy to mail you our 
new data sheets with all the specs. 

The Bare Essentials 

I A lot for a little - that's 
the idea behind the do-it­

yourself approach to tandem mono­
lithics. Take a set of our tandem 
monolithics. Mount them on your cir­
cuit board. Add two or three fixed 
capacitors and voi la, you 've got a 6-
or 8-pole filter. Why bother? To save 
space, save money and gain layout 
flexibility. Whatever your filter prob­
lem, we can help reduce it to the 
bare essentials. Write us. 

like more information on mono­
lithics? Drop us a line or call us. 

Plezo Technology Inc. 
2400 Diversi fied Way 
Orlando . Fl o r ida 32804 
305-425-1 574 

04 

The standard in monolithic 
crystal filters. 
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Six months before Reliance Ele tric 
opened in Georgia, 90% of its future 
employees thought a circuit board w s 
something a telephone operator wor ed at. 

Reliance Electric is a major international 
manufacturer of automation equipment. 

A while back, they decided to build a highly 
complex operation in Georgia, involving the latest metal­
working and electronic assembly equipment available. 

"In Georgia?" people said, scratching their heads. 
They shouldn't have been surprised. 
Georgia's technical training program is among the 

finest anywhere. Students are highly motivated. Dropouts 
are rare. 

According to Reliance's management "The workers 
have a great ability to learn complex skills. And an 
outstanding attitude. They couldn't wait to get started'.' 

The Georgia startup was one of the most successful m 
Reliance's 63 hear history r---- ---------------

1 Georgia Department of Industry & Trade , 
One of t e least I Industry Division, Dept. EL- 9. P.O. Box 38097, I 

At lanta. Georgia 30334. I 
expensive, too. 

You see, what's really 
surprising about Georgia' s 
sophisticated technical 
training program is that 
G eorgia picks up the bill. 

1

1 

Please send me details on how Georgia will train my 

1

1 

employees at no cost to me. 

I Name Ti tle I 
I Company I 
I I 
I Address I 
I City State Zip ___ I 

I Georgia, the unspoiled. I 
~-------------------~ 
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RCA leads the way-
with 8 new emitter-ballasted 
microwave tra sistors 

Type Frequency 
(GHz) 

2N6267 2.0 
2N6266 2.0 

2N6265 2.0 
2N6269 2.3 
2N6268 2.3 
40898 2.3 

40899 2.3 

40909* 2.0 

RCA's microwave transistor line keeps growing! 
Led by state-of-the-art types spec'd at 2.3 GHz 
and 22 V, these new transistors broaden a total 
high-power, high-frequency capabi lity designed 
to meet expanding individual requirements. 

Evaluate these new emitter-site ballasted tran­
sistors for your circuit. Their unique structure re­
duces "hot spots," improves safe operating area, 
and effectively minimizes transistor failure under 
high VSWR conditions. 

At the same time , look over the full range of 
other RCA devices by getting the complete RCA 
microwave story. Write for your copy of RCA's 
'M icrowave Data Package, 2L 1205, which includes 

Power Out Supply Voltage 
(W) Min. (V) 

10.0 28 
5.0 28 
2.0 28 
6.5 22 
2.0 22 
2.0 22 

6.0 22 

2.0 25 

*Oscillator 

a new Microwave Transistor Brochure describing 
major design features, device selection criteria, 
typ ica1 circuit designs, and performance data. The 
package also includes technical data bulletins 
and a complete price list on all commercially­
available RCA microwave power transistors. 

For more information see your local RCA Rep­
resentative or your RCA Distributor. For a copy of 
the data package, write: RCA, Solid State Divi sion, 
Section 70A·31/-UF16, Box 3200, Somerville, N. J. 
08876. International :· RCA, Sunbury-on-Thames, 
U.K., or P.O . Box 112, Hong Kong. In Canada : 
RCA Limited , Ste. Anne de Bellevue, 810 Quebec. 

ftCJI Solid State 
products that make products pay off 
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