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The Netherlands 

Spot check 
Toward the end of the year, Hol­
landers with especially acute hear­
ing will notice, off and on, that 
sb·ange, barely perceptible sounds 
are coming from their television 
and radio sets. 

At that time. the government­
run broadcasting stations will be­
gin to air advertising spots. \Vhen 
a spot is broadcast, stations will 
identify it during the first five sec­
onds with code signals-at the lo\\" 
end of the audio frequency range­
mixed with the regular sound of 
the spot. Recorded on tape in a 
sample of receivers that match('s 
the makeup of the Dutch popula­
tion. these code signals " ·ill pro­
vick the basic data for a rating 
system that will tell advertisers 
whose message is getting through 
to the most listeners. 

Elcctrologica N\'. a small com­
puter manufacturer based in The 
Hague, developed the systPm for 
a Dutch market research organiza­
tion called Intornart. Intomart 
plans to install the recorders , 
dubbed Intorneters , in a LOOO­
household sampl e before yearend. 

Coded. The system is des igned 
so that the recorder attached to a 
rec<'iver runs only during periods 
when the tuned-in station broad­
cas ts a code signal. The code be­
gins with a half-second pulse of 
tlH<'e audio freqnencies that starts 
the tape drive. This is followed 
hY a half-second blank interval as 
a· safety margin. Then come five 
half-second periods with singk­
fn·q11t·ncy pulses or blanks : th (' 
combination identifies the spot h l'­
in g broadcast. thl're is a 
half-sl'cond pulse destined to ickn­

the b eginning of a hlock of 
data when the tape is nm back­
wards to feC'cl its con ten ts in to a 
computer. 

For the prototype Vt'rsions , Elec­
tro logica used freq uencics of 70 

Tape cartridge removed from 
lntometer recorder later is 
run through high -speed 
reader that feeds data from 
tape directly into a computer. 

and 90 cycles pn second for the 
code signals. The production lntom­
elers , however, will use frequen ­
cies of .51. 75 and 93 p<'r 
second. 

Selective. Jnpu t to the recorder 
is picked off the loudspeaker leads 
of the receiver. The audio signal 
first passes through a diode clip­
per (see block diagram ). The clip­
per is followed hy an auto111atic 
gain control amplifier so that a sig­
nal with a fair ly constant a111pl i­
tucle is applied to the select ive am­
plifiers. each of which is to 
one of the code frequencies. These 
arc two-stage amplifiers with frecl­
hack over a twin-T filter ancl an 
l'rnitter follower. 

Outpllt of the tuned ampli fiers 
passes to both an A);]) gate and a 

FROM 
RECEIVER 
AUDIO 
OUTPUT AUTOMATIC 

sum111ing amplifier. \Vhen a slart 
pulse is received, the code frequen­
cies appear simultaneously at the 
AND gate. This triggers a mono­
vihrator ci rcuit that powers the 
tapl' clriq• motor for five seconds. 
As the motor runs , the tape records 
the identification pulses feel to the 
recording !wad through the sum­
ming amplifi er . Circuitry through­
out is transistorized. The prototype 
version has two cock-frecinency 
channels: production models will 
have three. 

Different. Opl'rating as it docs , 
th!' Intonwter differs in many ways 
fron1 thl' Amlinwter nsecl hy the 
A. C. :\'cilson Co. to gather ancl 
store clata for program ratings in 
tlw Pnited States. 

For one thing. lhl' Audinwter 
rnns 2-1 homs a dav. The Jntonwter 
turns itself on for five-second re­
cordin g S('ss ion s only when cock 
signals ar(' broadcast to identify 
advertising spots . 

For another. data on the tape 
cartridges of the D11tch dt'vice can 
lw transf<'rred on-line into a com­
puter. El('l'trologica has clevelop<'cl 
a high-spct'd reader that tran­
scrih<'s the tape data into compntcr 
language and passes it into 
a working nwrnory of the com­
puter. Bv contrast. the basic stnrl' 
in the :\' ielsen 1111il is a photo­
graphic film. Tt takes sc·,·eral tinw­
consurning steps to convert the op­
tical data on the film into mag1wti c 
p11lses on a comput!'r tap<'. 

:\ielsl'n has 1111dn deYclop1nent 
an .i\udi1nckr 11sing magndie tape 
that " ·il I lw tried 011 t in th e Los 

.--- 70 CPS ANO 
AMPLIFIER r+-1 GATE TO 

TAPE 
DRIVE DIODE 

CLIPPER t--- GAIN t--1 
CONTROL 

90 CPS 
......., 

SUMMING '--
AMPLIFIER AMPLIFIER 

Dutch tape recorder runs for five seconds after frequencies from both 
selective amplifiers appear simultaneously at AND gate to trigger mono­
vibrator circuit that powers tape drive motor. Prototype version shown 
above has two channels; production model will have three. 

TO 
RECORDING 
HEAD 
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Angeles area about 18 months from 
now. Both the Audimeter and In­
tometer systems process the basic 
data on high-speed computers. 

The Intometcr hooks up to a re­
ceiving set simply by connecting it 
across the loudspeaker leads , 
something any technician can do in 
a few minutes, but the Audimeter 
has to be wired into the channel 
selector switch by a specially 
trained technician and it takes 
about an hour to do the job. 

Finally, the Intometer is much 
the smaller of the two, about the 
s ize of a paperback book. In a 
household installation, this is no 
particular advantage since both the 
U.S. and Dutch units can be lo­
cated off the set, down in the base­
ment if need be. But the Intom­
cter's small size gives it an added 
potential appli cation - marketing 
data on use of audio radios. Philips 
Gloeilampenfabrieken NV, which 
has a 40 % shareholding in Elec­
trologica, may use the Intometer 
for that purpose. 

West Germany 

X-rays on tape 
'Vaiting time for results on exten­
sive X-ray examinations has b een 
slashed to practically nothing in 
some German medical centers 
where doctors are testing recording 
equipment that puts X-ray images 
on television tape. 

Until now, physicians or re­
searchers concerned with body 
functions in the chest, heart, diges­
tive tract and the like relied on a 
cinematic recording of fluoroscope 
or serial X-ray images. But it meant 
waiting for the film s to h e devel­
oped before any detailed analysis 
could be made. 

'Vith the video tape equipment, 
however, the recording can be 
played back immediately. Although 
doctors can get instant viewing on 
a fluoroscope, the television tape 
equipment has an important advan­
tage. Th e tape can be replayed over 
and over so doctors can spot 
anomalies visible only for a brief 
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Doctors get immediate playback of X-ray images reco rded on television tape. 

moment that might be missed in a 
flouroscope examination. 

The recorder also is a valuable 
aid for teaching over closed-circuit 
tv systems in university hospitals 
and may well become standard 
equipment in many hospitals. 

'Vest Germany's Siemens-Reini­
ger-Werke AG developed the 
equipment, which is called the 
Siemens VR 1550. Basically, video 
signals derived from a tv pick-up 
unit coupled to the X-ray stereo­
scope are fed to the tape recorder 
and stored on 2-inch magnetic tape. 

Whirling heads. Helical scanning 
techniques are used to record the 
X-ray images for television. The 
tape travels around a stationary 
scanning assembly. Inside it, a pair 
of recording heads whirls at 1,550 
revolutions per minute. Because the 
tape describes a helix as it runs 
around the scanner, the recorded 
tracks slope across the tape. In the 
first half-revolution of the head 
drum, one head records a single 
fl eld-312.5 lines of 625-line frame. 
In the second half-revolution the 
other head records the second 
312.5-line fi eld for the frame on the 
following track with interlacing. 

The tape travels at about 4 
inches per second around the scan­
ning assembly; scanning speed of 
the rotating heads is 60 feet per 
second. At this speed the equip-

ment can record video frequencies 
up to 5 megacycles. 

Slow motion, too. For playback, 
a control system makes sure that 
each track on the tape stays syn­
chronized with the head that 
recorded it. The system also pro­
vides for varying the tape speed to 
get slow-motion effects as in con­
ventional motion pictures. 

In addition to the video signals, 
the equipment can record audio 
signals from 90 cycles per second 
to 8 kilocycles in two independent 
channels. This allows doctors to 
record at the same time body 
sounds on one channel and their 
diagnoses or other data pertaining 
to the examination on the other 
channel. The audio tracks can be 
erased if a second playback with­
out sound is desired. 

Scandinavia 

Down with defects 
A third-harmonic tes ting techniqu e 
pioneered in Scandinavia promises 
sweet music to engineers who want 
to speed up reliability checks on 
batches of linear components like 
r esistors and capacitors. 
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The third-h armonic technique 
measures nonlinearity in compo­
nents at rates up to 20 per second. 
This compares to integration times 
of as much as h alf a second per 
component when resistors arc 
tes ted in th e conventional way us­
ing wide-band noise sources. 

Swedish idea. L.M. Ericsson 
T elephone C o. of Stockholm first 
hit upon the techniqu e. Like manu ­
facturers of tele phone exchange 
equipment everywhere. Ericsson 
runs stringent reli ability tes ts on 
the components it u ses . Looking 
for something faster than wide­
band noise tes ting , th e company 
found that there's a close correla­
tion b e tween tlw nois<' in a linear 
component and tlw harmonic dis­
tortion the component ca11sC's when 
a pure sine wave is applied. 

In res istors, cldC'cts like' poor 
connec tions h e tw<'en loads ancl 
caps, bad spots in the carbon film , 
trace's of carbon in grom·c·s or poor 
contact b etw<'en th e ca p and film 
show up as harmonic di stortion s .in 
the tes t. So do small movements 
caused b y ckctrostatic force's in 
ca pacitors and faulty contacts on 
capac itors. H igh-reliability equip­
ment makC'rs can't put cornpon C'nts 
" ·ith fau lts like th ese into their 
gear. 

Danish machine. Ericsson has 
been tps ting componC'nts with th e 
third-harmonic techniqu e' for some 
~ · cars using made-in-the-house in­
s trurnen ta ti on. Now Had iometer 
!\ / S of Copenh agen h as put on the 
marke t a test<' r based on Ericsson's 
experience. The RadionwtC'r in­
s trument soon will be introdu ced in 
th <' UnitPd Sta tes . 

The ins trn men t mcasnres the 
third h armoni c generated in com ­
ponents uncln test when a pure 
sinusoidal l0-kiloc ~1 ck \\"a ve is ap­
pliC'd. Although the concept is sim­
ple'. some tri ckv circnitry is m'ces­
sary to make the iclea work s in ce 
the third harmonic must he meas­
ured 160 decib els hdow the kvel 
of the 10-kc test signal. To achieve 
thi s , Hadionwt<'r developed special 
air core matching tran sformers. 
Riter circui ts . and highly stahk au­
tomatic gain controls. 

The third-harmonic output is di s­
played on a me ter with sensitivity 
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of 1 microvolt a nd an accuracy of 
5% . F or tes tin g in produ ction 
quantities , a logarithmi c amplifier 
is switched in to prevent ovf'rload. 
This allows a dynamic output varia­
tion of 60 decibels, a range that 
can easily be encountered in pro­
du ction tes tin g wh en components 
arc faulty. 

A componcn t sorting device can 
be coupled direc tly to Haclion1C'ter's 
tes ter. \ Vhen thi s is done, over-all 
reliability of a b a tch of compo­
nents can be in creased b y sorting 
out components whose nonlinearity 
exceeds the average range for the 
batch. 

France 

Competition for Comsat? 

Ch arles de Gaulle's de termination 
to free Fran ce-and for that matter 
all \Ves tcrn Europe-from dep end­
ence on the l "nitC'cl States may g ive 
the Communica tions Satellite 
Corp. some competition. 

De Gaulle " ·ants his communica­
tions sa tellite to link France with 
a dozen countries in Africa and the 
Mideast. A dec ision on the $50-mil-

Charles de Gaulle's insistence on a 
French communications satellite has 
produced plans for the $50-million 
Safran project. Safran is the acronym 
for satellite francais. 
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lion dollar project may come soon. 
\~ith top-ranking space and com­
munications officials scheduled to 
confer with de Gaulle and his cahi· 
ne t late this month or early in May, 
the go-ahead could come then. 

By the dozen. Safran is the name 
the Fr<:'nch have g iven th eir com­
munications satellite projec t. The 
400-pounc.1 satel lite would have He! 
telephone channels assigned a 
dozen each to a dozen ground sta­
tions. The main transmi ss ion sta­
tion wou ld b e at Pleumeur-Boclou 
in Finistcre, th e ex isting French 
facility for space communications. 

Preliminary es timates peg the 
cost for building th e satellite, th e 
launch vehicle, and th e 12 ground 
stations at about $35 million . A 
laun chin g pad for Sa fran at the 
French Guiana space complex 
[El ectronics , ::\ ov. 1, 196.5, p. V>D] 
would cos t another $14 mil l ion. 
The tenta tive launch elate is 1970. 

For the ir 011tlay, thf' French 
wo1ild ge t only a part-time system. 
Plans arc for a single satellite in 
an equ a torial orbit. That means the 
satC'llitt' would b e in rang<' of th e 
ground s tation s on ly six ho11rs a 
clay. F or round-the-clock ser\'icc, 
six satel lites would h e neeckd. The 
price presumabl y would h e more 
than the French arc willing to pay. 

\Vith th e sys tem they plan. it 's 
obvious that the French don ' t in­
tend to drop out of Cornsat. But 
from clP Gau llc on do"·n. French 
offi c ials rc'fusc to consid er space 
communi ca tion s satellite's as the 
C'Xc l11 sivC' preserve of th e lTnitcd 
State's ancl H11 ss ia. 

Side effect. D e Gaull e's projec ted 
communications sa tt' llite mm· h e a 
tonic for the ailin g European 
Laun cher D evelopm ent Organiza­
tion . Grea t Britain . which makes 
the bigges t contrih11tion to the 
seven -nation joint rocket e ffort , 
wants to pull out of ELDO or at 
leas t have her shan· of cos ts re­
du ced . Cost of the thrce-sta~e 
ELDO-A rocket has clouhlcd to 
$400 million from th <' $200 mill ion 
originally estimated and the first 
one still h asn't b een la11n ch ecl. 

T o launch Safran, the French a re 
con sidering a modified ELDO-A 
rocket with an added fourth s tage 
to boost the payload to slightly 
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LASER CRYSTALS and SYSTEMS 
• Gas Laser Systems & Components 
• Solid State Laser Systems & Components 
• Injection Laser Systems & Components 

SEMI-CONDUCTOR SINGLE 
CRYSTALS and MATERIALS 
•Germanium 

• Silicon 
• 111-V Compounds 

Gallium Arsenide, Antimonide 
Indium Phosphide, Arsenide, Antimonide 
Custom Compounds of Ill-Vs 

• II -VI Compounds 
Cadmium Sulfide, Seienide, Telluride 
Zinc Sulfide, Selenide, Telluride 
Custom Com pou nds of Ii -Vis 

THERMAL ELECTRIC and 
MAGNETOTHERMOELECTRIC 
SINGLE CRYSTALS & MATERIALS 
• Bismuth, Antimony, Other Bismuth 

Alloys 
• Lead Telluride 
• Cuprous Sulfide, Other Exotics 

THIN FILM CHEMICALS and 
SUBSTRATES FOR CONTROLLED 
VACUUM DEPOSITION 
• SEVAC* Grade Chemicals and Compounds 

• Single Crystal Substrates of 
Metals Bromides 
Oxides Iodides 
Chlorides Vacuum Exotic Compounds 

* Trademark for vacuum deposit ion chemicals 

For li terature write Dept. EL-3 
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over 400 pounds. So there's a good 
chance France would agree to ease 
the British burden. The ELDO 
countries will meet next month to 
hash over future plans. 

If ELDO fizzles, the French have 
in reserve a project to boost the 
lifting power of their own D iamant 
satellite launcher [Electronics, 
March 7, 1966, p. 302]. 

Great Britain 

Uncoiled 
For the upcoming generation of re­
ceivers built around integrated cir­
cuits, set makers want to do away 
with bulky coils , Gullivers in the 
Lilliputian world of thin films and 
silicon chips. 

Researchers at Standard Tele­
communications Laboratories Ltd. 
of Harlow, England, have come up 
with a thin-film IC filter design that 
points to the demise of coils in fre­
quency-selective circuits for inter­
mediate frequency amplifiers. Al­
ready they've pushed their filters 
to frequencies as high as IO mega­
cycles and obtained response fac­
tors (Q) of 20. 

H. T. Roettgers and P. Lemke, 
who spearheaded the research work 
at STL, admit the Q is still too low 
for consumer receivers. But the pair 
thinks further design refinements 
would make their thin-film filter a 
practical component for receivers. 
First applications, though , will 
most likely come in professional 
equipment to back up mechanical 
filters and selective stages of noise 
suppression circuits. 

Old hat. Filters without coils are 
old hat at audio frequencies. The 
most commonly used circuit is the 
twin-T, six lumped resistance and 
capacitance components arranged 
in a bridge network. Above audio 
frequencies, however, twin-T filters 
start having troubles. Their re­
sponse factors are not predictable. 
In feedback networks, the center 
frequency of the filter-amplifier 
combination shifts away from the 
center frequency of the filter itself, 

cutting down its effectiveness. 
Roettgers and Lemke say their thin­
fllm three-component filter with 
distributed resistance and capacity 
overcomes these drawbacks. 

Actually, the theory of tapered 
distributed filters is not new. Re­
searchers at several American com­
panies have demonstrated the pos­
sibility. But so far there's been little 
success at translating the theory 
into a device. The theory was veri­
fied by simulating distributed re­
sistance with impregnated paper 
paired with foil for the capacitive 
elem en ts. Diffused R-C networks 
were tried but they failed because 
values of the diffused components 
couldn't be controlled closely 
enough. 

Bell Telephone Laboratories, 
however, has a process-sputtered 
tantalum-that shows promise for 
high-frequency distributed filters . 
Already Bell Labs has designed a 
sputtered tan talum network for the 
audio-frequency notch fi lter in a 
telephone data set. 

Armed. The thin-film filter de­
veloped by STL has a series arm 
and a parallel arm. To make it, 
STL first deposits a distributed 
series-arm resistance and the par­
allel-arm resis tance on a glass sub­
strate. Then fo llows a silicon mo­
noxide layer to form the dielectric 
for the capacitor. Finally, a tapered 
metal top plate for the capacitor is 
deposited along wi th a connection 
between the plate and the parallel­
arm resistor. 

In a network like this, output 
voltage is a combination of the 
voltages across the two arms. Volt­
age across the series arm varies 
with frequency. At the center fre­
quency, real and imaginary compo­
nents of the voltage vector in each 
arm arc equal and opposite; this 
attenuates the center frequency. 

For the filters, STL has plotted 
standard design curves to calculate 
the values of resistances and ca­
pacitance needed to obtain the re­
quired center frequency. It is in­
versely proportional to the product 
of the RC values; the component 
tolerances determine the center­
frcqucncy accuracy. 

The amount of taper on the 
series-arm resistance controls the Q 
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"1 of the filter. Theore tically, infinite 
Q is possible but the maximum 

If value obtained so far is about 20. 
._ Over-all Q value of the filter-ampli­

fi er combination also depends on 
r the gain of the amplifier. To hold 
~ Q within 5%, for example, an am­

plifier with a gain of 35 decibels 
~ would have to be stabilized to plus 

or minus one decibel. -<, 

... --- -----
Around the world 

I~ 

_. Japan. A laser radar-Japan's 
first-has been built at the In-

• stitute of Industrial Science of the 
University of Tokyo. Scientists 
there think it could be the fore­
runner of collision-preventing 
equipment for high-speed trains 
and aircraft. Effective ran ge of the 

r laser is six miles and its beam 
width less than 1 milliradian. The 

- "" ruby laser develops an output of 20 
mega'vvatts at a one-second repeti­
tion rate. 

Denmark. Storno, a Copenhagen­
b ased maker of mobile communica­
tions equipment, plans to tackle 
the United States market. with a 
taxi-alarm system. The equipment 

.,. au tomatically transmits five tones 
_ in sequence when the driver pushes 

an "emergency" button. The tone 
sequence rings an alarm at the base 
station and displays the taxi's 

... identification number on a panel. 
~ • Switzerland. Wild-Heerbrugg, 

Ltd., has teamed up with the Ray­
+- theon Co. to produce an au tom a tic 

mapping system that scans a pair 
of stereo photographs and extracts 

·1 profiles, contours and digital data. 
The equipment may find its way 

- • into applications for numerically 
__,, controlled machine tool. It could 

translate the shape of an industrial 
model into digital data for C 
milling machines. 

~ Kuwait. The Marconi Co. of 
"" Great Britain has won a $2.8-mil­

lion contract to build one of the 
~ , world's most powerful broadcast­

ing stations for the Kuwait govern­
ment. The station will have three 

., 750-kilowatt tran smi tters and cover 

- ~ I 
the entire Middle East. 
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You iust discovered how 
to build a 3. 9 volt power 
supply from any DC source 
• • 1n minutes. 

By using a super/reg® synthesized 
.zener diode, you make simple and 
quick the design of precision DC 
power suppl ies having .01 % regula ­
tion and .5mv ripple. 

Because typical super/reg imped­
ances are 2 to 8 milliohms, lowest 
ever yet achieved. 

Its unique "third" terminal lets you 
trim the output voltage a full ±10% 
from nominal, with no derating or 
degradation. 

.01 %!°C temperature compensa ­
tion at high power levels; thermal 
stability 100-times greater than that of 
the standard zener. 

Zener voltages from 3.9 to 56V. 
Full 3-ampere steady-state rating 

up to 75 watts. 
A super / reg diode breaks the 

zener barrier by means of its " syn-

thesized" construction: embodies a 
sensing bridge, operational amplifier, 
thermally compensated zener diode, 
in standard T0-36 case. 

Looks, mounts like any other diode. 
Performance-proven reliability; potent 
pending design . Designed for Ml Lap­
plications. 

Write or coll for complete data 
and application bulletins. 

Semi-conductor Division, Trio 
Laboratories, Inc., Plainview, L.I., N.Y. 
(516) O V-1-0400. 

TWX: (510) 221-1861. 

~~® 
~ 

SEMI-CONDUCTOR D I V I SION OF' 

.- - ·-1----- ® 

(i1•i<;):L01I;"J 
........ -' - --··-·---····---· 

€>19 66 , TRIO LABORATORIES , INC , • ORIGINAi. CONCEPTS IN INSTRUMENTATION 

This is the super/ reg® synthesized zener diode. 
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Incorpora ted 78 

Computer Control Compa ny 6 1 
Frankl in P. Folts Incorporated 

Co n solida t ed Vacu u m Co rporation 17 
Wol ff Assoc iates Inc. 

Apri l 4, 1966 

Consolidat ed Electrodynamics Corp. l 5g 
H ixson & Jorgensen Inc. 

Cont ro l Data Instruments 225 
Barnes-Champ Advertising 

Corni ng Glass Works, 
Electronic Divi sion 232 
Th e Rumrill Compa ny 

Couc h Ordnance Inc. 222 
Culver Advertisi ng Inc . 

Cra m er Industries 180 
Potts Wood bu ry Inc . 

• CTS Corpora tion 33 
B urton B rowne Advertisi ng 

D a lmo Vi ctor Company 75 
Pierce & Strain Advertising 

• Delco Radio Divis ion, Genera l Motors 
Corpora tion 20, 21 
Campbel l-Ewald Company 

• Data Device Corporation 163 
Con t i Advertisi n g 

Di -Aero Corporation 23 1 
Ch ar les E. B row n Ad verti sing Agency 

Oow Corning Corporation 132 
Church and Guisewr it e Ad v . Inc. 

• DuPont de Nemours & Company 
Inc . E. I . 71 , 18 3, 193 
Ba tten , Barton. Durstine & Osborn Inc. 

Elect ro Inst r uments Inc. 77 
Va n Der Boom , M ccarron Inc . 

• Electronic Eng i neering Co. of Ca lifornia 180 
Jansen Associa tes Inc. 

Electroni c Modules Corporation 140 
Ray Th om pson & Associa t es 

Emerson & Cuming Inc. 240 
Edwi n F. Hall 

Engelhard Industri es Inc . 
Keyes M artin & Compa ny 

Er ie Technologic al Products Inc. 
Altm a n Hal l Associates Ad v. 

•Fa i rc hild Instrumenta t ion 
Faust / Day Inc . 

• Fa irc hild Semiconductor 
Fa ust / Day Inc . 

The Formica Corpora t ion 
Perry Brown I nc. 

• Fork St a ndard s Inc. 
K & A Inco rpora t ed 

• Gen er a l Elect r ic Company 
Geo rge R. N elson Inc. 

• Genera l Elect r ic 

202, 203 

79 

150 

127 

108 

46 

16 7 . 168 

Company 14 , 106 , 10 7 , 76 
George R. N e lson Inc. 

•Genera l Electric Compa ny 13 7 
Ross Roy I nc. Ad vert isi ng 

• Gen eral Motor Corpora tion, 
Delco Radio Div . 173 
H .l. Ross Advert ising Inc . 

Ge nera l Radio Company 6 
K .E. M orang Company 

Goldma n Sachs & Compa ny 200 
Doremus & Company 

Gudebrod Bros. Silk & Co. I nc. 66 
Ramsdel l Buc kley & Company Inc. 

H an se n Mfg . Co. In c. 164 
Ke ll er Crescent Company 

• H ea th Com pany J 80 
Ad va nce Adv ertis ing Service I nc. 

• Hewlett Packa rd 
Compa ny I. 43. 51, 133, 165 
Lennen & Newell Inc. 

• H ewlett Packa rd , Sanborn Divis ion 
Cul ve r Advertis i ng Inc. 

2 

Hoffma n Electron ics Corpora tion 145 
Honeywell PMD 67 

Batten, Barton , Durstine & Os born Inc. 
H op k ins Engineeri ng Co. 19 2 

Ph ilip J . Meany Compa ny 

• Hughes Aircra ft Cor p . 
Foote , Cone & Be lding 

• Hull Cor pora t ion 
The Mic hener Company 

• l chizuka Optical Co., ltd. 
M atsushita Inc. 

IBM 
B enton & Bowl es 

India n a Gen e ra l Cor pora t ion 
Griswold & Esh leman Company 

Industri a l Electronic Engineer s, Inc. 
Gu m pertz, Bentley & Dola n 

Industri a l Exhibitions Ltd . 
Wa lkley H od gson Ltd 

• Ingersoll Products, Div . of 
Borg -W arner Corp. 
Connor·Sager Associates. I nc. 

Inla nd Control s, Inc ., 
Sub. of Kollmorg en Corporat ion 
S . Gunnar M yrbec k & Co . 

Inter continenta l I nstruments Inc . 
Mu r ray H eyer! Assoc ia t es 

IRC, Inc . 

144' 

146 ..... 

240 

130 ]IL 

135 
c 

195 

21 7 ;>-

223 

5 3 _.. 
Gray & Rogers. Inc . 

• IT & T , Cannon 206. 207 
West, Wei r & Ba rte l , Inc. 

Joha nson M anufacturing Corporat ion 
J osep h son. Cuffari & Company 

Johnson Compa ny, f.. F. 
Midland Assoc ia tes . Inc. 

K ay Electri c Compa ny 
Josephson , Cuffari & Co . 

• Kepco, Inc . 
W eiss Ad vertisi n g 

• Leach Corpora tion 
J ay Chia! and Assoc ia t es 

• LEL, Inc . 
Snow & Depew, Inc orpora ted 

Loc kh eed Miss iles & Space Co. 
M cca nn-Erickson. Inc. 

Classified advert ising 
F. J . Eberle, Business M gr . 

166 " 

142,. 

60 

22 

... 
14 3 ... 
160 

170 

EMPLOYMENT OPPORTUNITIES 

Equipme nt 

226-228 

( U sed or Surplus New) 
For Sa le 

ADVERTISERS INDEX 

A & A Electroni cs Cor p . 
Atomic Per s onne l Inc . 
B au sch & Lomb 
Ca ndee Co., J.J . 
Corc ora n , Joseph P. 
Easy -Up Inc . 
Electronic Communi ca t ions Inc. 
Fi shma n Co., P. 
Genera l Motors 

Researc h Laborator ies 
Goodheart Co., I nc.,R.E. 
Nor m a n Electronic Sales 
Radio Research Instrument Co. 
Rex Industrial Electron ics 
Surplus Saving Center 
U .S. N avy Burea u of Ships 

229 

229 
228 " 
226 
229 -4-

226 
229 
228 

229 ~ 

227 
229 .. -
229 
229 .,L.. 

229 
229 
227 

• Fo r m o r e inform a tion on complete p roduct 
lin e see adverti sem ent in the la t est Elec· 
tron i cs Buyers' Guide .. 

O Advert ise rs in Overseas Adverti s ing Section ,. 

Execu t ive. editorial. ci rcula t ion ancl adve rti sing o ffices: McG raw-Hill Bt1ildi n g, 330 We st 4 2n d Stree t. New York, N .Y .. 10036. Telephone (2 12) 971-3333. Telety pe TWX N.Y. 2 12 

~~v~~ 4t.4~~ Ger~?~~~ i~ccu~ !r1~ ~:1 11 b~~ ~ ido gic~ ~~ ~ ~ ~ ~~ r ~~~r:e~t,~: ~ :s~:~c:: t!~ ~ ~~~oosif .P~le ~~ z~~l~.n M~ ~~~it~::~ .t; o~,~~e ~~e ~id ~hn~s c~;. p~ ~~'~1:nu: 0 & ~la ?tee-~ ~ocnGsr;aJ~. h ~ h~; r~a~ ~ ~~ r~ heEd ~tg~~~ ~ I,.. 
Shelton Fisher. President: L. Kei th Goodrich, Hu gh J. Ketly and Ro be rt E. Slaughter, Execu t ive V1ce Prnsiden ts: John J. Coo ke , Vice Presiden t and Sec re tary; John L. McGraw, 
Trea surer. Titl e R regi s tered U.S. Patent Office; ..£) copyrig ht 1966 by McGraw-Hill, Inc . All ri ghts reserved, including t he right to reproduce the contents of this publicat ion, i n whole 
or in pa rt. "1 
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Electronics advertisers April
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• Mallory and Co., P.R. 47 
Aitkin -Kynett Co., Inc. 

Machlett Laboratories 9 
Fuller & Smith & Ross Inc. 

Markem Machine Company 48 
Culver Advertising, Inc. 

• Matsuo Electric Co., Ltd. 221 
Fuji Agency 

McCoy Electronics Company 
Buchen Advertising, Inc. 

52 

McGraw-Hill Book Co. 136 
• McLean Engineering Laboratories 

Healy Advertising Agency 
214 

Memorex Corporation 199 
Hal Lawrence Inc. 

• Melear Electronics Corporation 
Samuel H . Goldstein 

220 

Metals & Controls, Div. of 
Te xas Instruments, Inc. 181, 196 
Horton, Church & Goff, Inc. 

M etronix 210 
Standard Adv. Inc. 

Micro Kits, Inc. 240 
• Micro Switch 30, 31 

Batten, Barton, Durstine & Osborn, Inc . 
Microwave Electronics 

Bonfield Associates 
Minnesota Mining & Mfg. Co. 

Klau·Van Pietersom-Dunlap, Inc. 
• M i tsumi Electric Co., ltd. 

Dentsu Advertising ltd. 
Motorola Semiconductor Products 

Inc. 
Lane and Bird Advertising 

68, 184, 

Mullard Ltd. 
Stuarts Adv. Agency ltd. 

New Hermes Engraving Machine Corp. 
Lester Harrison Advertising , Inc . 

• Nexus Research Labs. 
Larcom Randall Advertising, Inc. 

North Atlantic Industries, Inc. 
Murray Heyert Assoc iates 

Pamotor, Incorporated 
Harry P. Bridge Company 

Penta Laboratories, Inc. 
Fuller & Smith & Ross Inc. 

Perkin-Elmer Corporation 
Gaynor & Ducas, Inc. 

• Permag Corporation 
Schneider, All en, Walsh , Inc. 

Perfection Mica Company 
Burton Browne Advertising 

Phelps Dodge Electronic Products 
Corp. 
Smith, Dorian & Burman, Inc. 

215 

211 

230 

185 

157 

166 

149 

11 

231 

8 

203 

22 5 

210 

205 

D Plessey OAS 2 & 3 
., Roles & Barker ltd . 

.. 
- .. 

_._ 

~ 

j 

- .... 
...J., 

• Polarad Electronic Instruments 171 
Keyes, Ma rt in & Co. 

Polaroid Corporation 59 
Doy le, Dane, Bernbac h, Inc. 

• Potter & Brumfield 24 
Grant, Schwenck & Baker, Inc. 

Precision Paper Tube Company 208, 209 
T .W . Blakeslee Adverti s ing 

Precision Scientific Company 177 
Tri -State Adverti sing Co. 

• Precision Tube Company, Inc. 176 
George Moll Advertisi ng, Inc . 

Princeton Applied Research Corporation 34 
Mort Ba rish Associa tes, Inc. 

Radiation, Inc . 12, 13 
Basford Inc . 

Radio Cores, Inc. 209 
Sander Rodkin Advertising Agency, ltd. 

Radio Corporation of America 4th Cover 
Al Pau l Lefton Compa ny 

Raytheon Company 32 
Fuller & Smith & Ross Inc. 

Rohde & Schwarz Sales 
Fran k Best & Co., Inc. 

• Sage Electronics Corp. 
Scrivener & Company 

• Semi-Elements, Inc. 
Cavanaugh Morris Adv. 

• Siemens America Incorporated 
Wesley Ad vertising Inc. 
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62, 63 

194 

236 

142 

Sigma Instruments Inc. 116, 117 
The Marschalk Company Inc. 

Signetics Corporation 187 
Cunningham & Walsh Inc. 

Simpson Electric Company 
The Fensholt Advertising Agency 

65 

O Souriau & Cie OAS 4 
Ariane Publicite 

• Spectra Electronics 162 
Marketing Services 

Sperry Electronic Tube Division 57 
Neals & Hickok Inc. 

Sprague Electric Company 5, 10 
The Harry P. Bridge Company 

Stackpole Carbon Company 169 
Meek & Thomas Inc. 

•Superior Tube Company 216 
Gray & Rogers Inc. 

Sylvania Electric Products Inc. 73 
Briant Advertising 

Synthane Corporation 148 
Arndt, Preston, Chapin & Lamb, Keen Inc. 

Taylor Corporation 155 
Gray & Rogers Inc. 

•Tektronix Inc. 
Hugh Dwight Advertising Inc. 

18, 19 

• Telonic Engineering Company 172 
Jansen Associates Inc. 

• Telonic Industries Inc. 201 
Jansen Associates Inc. 

Tempress Research Co. 49 
Hal Lawrence Inc . 

Texas Instruments Incorporated 64 
Robinson-Gerrard Inc. 

Topaz Inc. 207 
Teawell Inc. 

Trio Laboratories 237 
Zam & Kirshner 

Transitron Electronic Corporation 7 
Larcom Randall Advertising Inc. 

TRW Semiconductors 3g 
Fuller & Smith & Ross Inc. 

• Trylon Incorporated 200 
George Moll Advertis ing Inc. 

Ultra Carbon Corporation 42 
Church and Guisewite Adv. Inc. 

• United Transformer Corporation 2nd Cover 
Philip Stogel Company Inc. 

• Vitro Electronics 178 
Buchen Advertising Inc. 

Wakefield Engineering, Inc. 224 
Sales Promotion Services 

Wang Laboratories 210 
Larcom Rand all Advertising, Inc. 

Wanlass Electric Co. 218 
Leland Oliver Co., lnc. 

Watkins-Johnson Company 16 
William C. Estler 

Wavetek 29 
Chapman, McQuiston 

0 Weinschel Engineering 
Geo. T. Petsche Adv. 

Suzuki & Wright 
OAS 1 

West Penn Power 204 
Full e r & Smith & Ross Inc. 

Westinghouse Electric Corp., 
Semiconductor Div. 141 
ITSM Div . of McCa nn-Eric kson, Inc. 

Weston Instruments, Boonshaft & 
Fuchs Div. 182 
Arndt, Preston, Chapin, Lamb & Keen, Inc. 

•Weston Instruments, Transicoil Div. 221 
Arndt, Preston , Chapin, Lamb & Keen, Inc. 

Xerox Corporation 
Deutsch & Shea 

138 

• For more information on complete product 
line see advertisement in the latest Elec­
tronics Buyers' Guide. 

D Advertisers in Overseas Advertising Section 

Type BK2 was designed primarily for 
compact precision at 1 me in high 
stability applications. A Koldweld· 
sea led holder eliminates contamination 
due to heat and flux to assure 
optimum crystal performance. Typical 
parameters include: 

.... Maximum aging 3 x 10-8-per week 

.... Short term stability 1x1 o-8per day 

.... Average Q 500,000 

Type BK2 is also available on special order 

in range 900-1000 kc. 

Request Bulletin 527 B ·S for 
complete information. 

lflt!417 
If you buy quality 

BLILEY ELECTRIC COMPANY 
Union Station Bldg. 
Erie, Pennsylvania 

Circle 239 on reader service card 239 



For your vidicon, image orthicon and professional 

movie cameras, Cosmicar lenses are available in 

focal lengths from 12.5mm up to lOOOmm. 

New zoom lenses are nn111 a1•11ilable. 

. . . . 
( • ="· ~ fl" ·~ ' i$ ... ~t'f 

~, ~ ~ .. 
tl .. lilil"\~-,-~t~ • 

. ~ . . 

K it or A ssembled! 

SATISFACTION 
GUARANTEED! 

You"ve read a ll the ads - Heard 

al 1 the cl a ims - How buy the 

VERY BEST. FURY XI I costs a 

1 i ttle more but we ADD QUALITY 

rather than CUT COST ! ! ! ! 
FURY XI I K i t. • . • • . . . . • . i 39. 95 
FURY XI I Assembled •.... $ 59.95 

I MICRO-KITS, INC. 
I 1900 Crest Dr i ve , Eugene , Ore . 
I [J I ENCLOSE $39 . 95 .for kit. 
I 0 I E •:CL 0 S £ $59 . 95 ASS~ L 0 
I •, Af.'. E ADDRE S S 
I ITV S TA T E I L ________________ J 

240 Circle 240 on reader service card 

DIELECTRIC MATERIALS 
SUPPLEMENT 

.Dt,t1t)out't"tc 
>K • •• ~: ~t,(\'.\/.f~., , ...... . 

-.-

This brand new chart in full color 
for wall mounting or notebook con· 
loins data on all important mate­
rials developed since the original 
DIELECTRIC MATERIALS chart. The orig­
inal is shown in the background . 

This valuable chart is yours. 

Write or use the Reader Servi ce Cord. 

EMERSON & CUMING, INC. 
CANTON, MASS. 

604 W . 182nd St. 
Gardena, Cal if . 

9667 All en Ave. 
Rosemont, 1 llinois 

Emerson & Cuming Europe N. V. 
Oevel, Belgium 

Circle 515 on reader service card 

: I • ·······., '• . ·- . .. .. . ~ .. ...... 

Advertising sales staff 
Gordon Jones [212] 971-2210 
Advertising sales manager 

Atlanta, Ga. 30309: Gus H. Krimsier, 
Michael H. Miller, 1375 Peachtree St. N.E .. 
[404) TR 5·0523 

Boston, Mass. 02116: William S. Hodgkinson 
McGraw-Hill Building, Copley Square, 
(617) co 2·1160 

Chicago, Ill. 60611: Robert M . Denmead, 
J . Bradley MacKimm 
645 North Michigan Avenue, 
(312) MO 4 -5800 

Cleveland, Ohio 44113: Paul T . Fegley, 55 
Public Square, (216) SU 1-7000 

•· 

.. 

"" . 
Dallas, Texas 75201: Richard P. Poole, The !I> 
Vaughn Building, 1712 Commerce Street, 

( 

1214) RI 7-9721 ...t I 

Denver, Colo. 80202: Joseph C. Page, David 
M. Watson, Tower Bldg ., 1700 Broadway, ~ 
(303) 255-5484 ' 

Detroit, Michigan 48226: Paul T. Fegley 
856 Penobscot Building 
(313) 962·1 793 

Houston, Texas 77002: Kenneth George, 
2270 Humble Bldg .. 
[ 713) CA 4·8381 

Los Angeles, Calif. 90017: Ian C. Hill, 
John G. Zisch, 1125 W. 6th St., 
(2 13) HU 2-5450 

Minneapolis, Minn. 55402: J . Bradley 
MacKimm, 1104 Northstar Center 
[612) 332·7425 

New York, N. Y. 10036: 
Donald R. Furth (212) 971-3615 
Frank LeBeau [212) 971 -3615 
George F. Werner (212) 971-3615 
500 Fifth Avenue 

Phlladelphla, Pa. 19103: William J . Boyle, 
Warren H . Gardner. 6 Penn Center Plaza, 
(21 5) LO 8·6161 

Pittsburgh, Pa. 15222: Paul T . Fegley, 
4 Gateway Center , [ 412) 391 -1314 

Portland, Ore. 97204: James T. Hauptli, 
Pacific Bui lding, Yamhill Street, 
f 503] CA3·511 8 

St. Louis, Mo. 63105: Robert M. Oenmead 
The Clayton Tower, 7751 Carondelet Ave. 
[314) PA5-7285 

San Francisco, Calif. 94111: 
James T. Hauptli, 255 California Street, 
(415) 00 2·4600 

London Wl: John W. Patten, Edwin S. 
Murphy Jr. , 34 Dover Street, 
Hyde Park 1451 

Miian: 1, via 
Baracchini Phone: 86-90-617 
86·90-656 

Frankfurt/Main: Gerd Hinske, Joseph 
Wuensch , 85 Westendstrasse 
Phone: 77 26 65 and 77 30 59 

Geneva: Michael R. Zeyne, 
1, rue du Temple 
Phone: 31 95 60 

Paris VIII: Denis Jacob, 17 Avenue 
Matig non ALMA·0452 

Tokyo: Nobuyuki Sato. 1, Kotohiracho 
Shiba, Minato·Ku (502) 0656 

Osaka: Ryosi Kobayashi, 163, Umegee-cho, 
Kilta -ku (362) 8771 

Wallace C. Carmichael [212) 971 -3191 
Manager Electronics Buyers' Gulde 

David M. Tempest: (212] 971-3139 
Promotion manager 

Miiton Orake: (212) 971 -3485 
Market research manager 

Wallace C. Carmichael (2 12) 971 ·3191 
Business manager 

Stephen R. Weiss [2 121 9 71 -2044 
Product ion manager 

Electronics I April 4, 1966 

.. 

.. 

·-

• 

• • 


