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West Germany 

Mountain range 

In mountainous country, conven­
tional very-high-frequency omni­
directional range systems fare 
poorly since reflections of the ro­
tating signal lead to spurious bear­
ing indications. A way out is a 
doppler von technique with the azi­
muth-dependent signal switched 
rapidly round a rin g of antennas, 
usually b y a fast-turning mechani­
cal commutator that requires fre­
quent maintenance and replace­
ment. 

An electronic antenna switching 
technique that overcomes these 
shortcomings is now being used in 
an experimental doppler voR oper­
ating near Ruedesheim. Standard 
Elcktrik Lorenz AG, a \Ves t Ger­
man subsidiary of the International 
Telephone and Telegraph Corp. , 
des igned and built the facility . The 
company has a second system un­
dergoing tes ts at Salzburg, Austria. 
Although both are spotted at diffi­
cult s ites, they are accurate to 
within 0.5°, the norm for commer­
cial voR sys tems. 

Merry-go-round. The electronic­
ally switched array resembles a big 
carrousel. It consists of 40 mush­
room-like antennas, 39 of them 
spotted uniformly around a 44-foot 
diameter circle with the 40th an­
tenna at the center. As radio-fre­
quency energy is switched around 
the ring, it moves alternatively to­
ward and away from an aircraft 
homing on the range and the azi­
muth-dependent signal thus ap­
pears to b e frequency-modulated 
because of the doppler effect. 

Bas ic to the antenna switching 
sys tem are an electronic driver unit 
and transistor-diode switches that 
can handle r-f power. Control 
pulses about 0.85-milliseconds long, 
generated in the driver unit, open 
the switches in a preset sequence. 
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Antenna carrousel for doppler VOR system at Ruedesheim, Germany, projects 
above mesh·covered support frame 130 feet in diameter. Azimuth-variable 
signal is switched around antenna ring electronically. 

The pulse spacing and diode con­
nections are arranged so that the 
transmitter output is swi tched from 
one an tenna to another that is al­
most diametrically opposite. This 
arrangement keeps energy interac­
tion low between antennas switch­
ing on and off. The diode switching 
circuits have attenuation of 70 deci­
bels in the non conducting state and 
0.4 db in the conducting state. 

Sidebands. The 200-watt trans­
mitter output switched around the 
antenna ring consists of a pair of 
alternating sidebands spaced at 
plus and minus 9,960 hertz from 
the carrier. The carrier, which 
varies between 112 and 118 n1f'ga­
hertz, is amplih1de-modulated by a 
30-hertz sinewave signal from the 
driver unit and broadcas t continu­
ously from the center antenna as a 
reference signal. 

To improve the simulated an­
tenna rotation, both sidebands are 
amplirude-modulated by a 1,170-
hertz cosine signal. This gives the 
effect of 30-hertz frequency-modu­
lation on the subcarriers as they 
are switched around the 39-antenna 
ring. In the aircraft von receiver, 
the phase difference between the 
a-m reference signal and the f-m 
signal gives the aircraft's bearing 

from the center antenna. 
Radiating elements in the an­

tennas are horizontally polarized 
Alford loops with omnidirectional 
characteri stics. To reduce antenna 
costs. Standard Elektrik is currently 
developing printed-circuit versions 
of the loops. 

Astronomical antenna 
It's the beginning of the end for 
the backseat in radio as tronomy 
that \Ves t Germany long has oc­
cupied. Before th e month is out, 
the Max Planck In stitute for Radio 
Astronomy, backed financially by 
the Volkswagen Foundation, plans 
to let contracts for a $5.5 million 
fully steerable radio telescope that 
will be the world's largest and 
probably the most accurate when 
it goes into service some 30 months 
from now. 

The W est German telescope will 
have an antenna diameter of 328 
feet and thus outclass considerably 
the renowned Jodrell Bank facil­
ity, which measures in at 250 feet. 
And the upcoming German dish 
will even outspan the 300-foot an­
tenna of the U.S. National Radio 
Astronomy Observatory at Green 
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Bank, vV. Va., which can move 
about one axis only. 

However, the vVest German tele­
scope may not hold its first-place 
rank for long. A group of U.S. re­
search institutions known as the 
Cambridge Radio Observatory 
Committee (Camroc) has design 
studies under way for a 400-foot 
antenna. But the Camroe project 
trails Planck's by at least a year. 

Precise. Basically, the German 
radio telescope will consist of a 
shallow circular dish with an alu­
minum-clad inner circle about 262 
feet in diameter s11rrounclccl by a 
33-foot-wicle outer rim of wire 
mesh. The aluminum clad inner 
circle will handle signals of wave­
lengths clown to 3 cm-or a fre­
quency of 10 gigahertz. To handle 
frequencies in this range, the an­
tenna must he built to tolerances 
between 2 and 3 millimeters. 

The wire-mesh section is ck­
signed for sip:nals clown to 8 cm 
wavelength. For 3-cm operation, 
the maximum antenna gain will be 
ahout 42 million and the main lobe 
about 85 seconds of arc wide. 
Largely because of cost considera­
tions, the big dish will have no 
raclome. 

Contending. Kingpin item in the 
$5.5 million German project is the 
massive antenna, whose moving 
parts will weigh about 2,200 tons. 
Seemingly having an edge for the 
antenna contract is Fried. Krupp 
r..taschinenfabrik. Maschinenfabrik 
Angsberg-1\'urenberg also is in the 
running. 

German electronics companies 
will share about $750,000 in re­
ceiver and antenna control con­
tracts with U.S. and possibly Brit­
ish companies. Siemens AG, \Vest 
Germany's larges t electrical-elec­
tronics firm , has been tapped to 
build a 100-channel spectrometer 
for 20-cm signal reception. Air­
borne Instruments Laboratories, 
a subsidiary of Cutler-Hammer 
Inc. , has already delivered 10-cm 
receivers for the project. Still to 
he selected are suppliers for the 
telescope's 6-cm and 3-cm receiv­
ers . All receivers have helium­
cooled parametric amplifiers. 

The telescope will be positioned 
to an accuracy of 10 seconds by a 
control system built around an ana-
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log computer. Siemens , Britain's 
Ferranti Ltd. , and the Control Data 
Corp. are contending for the con­
trol-system contract. 

France 

Patient telemetry 
For want of a doctor in the ambu­
lance, many a badly injured acci­
dent , ·ictim dies bdore he can re­
ceive intensive care in a hospital. 
\\' ith a doctor in every ambulance 
out of the question , Elcctronique 
:\farce! Dassault has come up with 
a next-best solution-ambulance 
equipment that monitors a patient 
and feeds the data over a micro­
wave link to a hospital where a 
doctor can look it over and radio 
instructions for treatment to the 
ambulance attendant. 

Coded. Dassault's svstcm can 
keep a hospital in tou~h with up 
to eight amh1tlancPs as far away 
as 40 miles. From the radioed-in 
data, the hospital's receiving unit 
develops both a temporary display 
and a permanent record of the pa­
ticnt' s clcctrocardiograrn, blood 
pressure and breathing rate. 

The electrocardiogram shows up 
on an oscilloscope and also is re­
corded on a chart. Blood pressure 
and breathing rates are displayed 
on digital readouts and stored on 
punched tape. 'Vhen more than 
one emergency case is on the way 
to the hospital, the doctor in charge 
can shift from ambulance to am­
bulance at will; each ambulance's 
data transmission starts with an 
identifying code. 

Uncomplicated. The monitoring 
equipment in the vehicle makes the 
attendant's chore simple. H e at­
taches a pair of electrodes to the 
patient to pick up the electrocardi­
ogram signal and puts a mask 
fitted with a thcrmistance sensor 
owr his mouth and nose to get the 
breathing-rate input. For blood 
prC'ssure, the attendant fits the 
patient with either an arm band 
or a finger cuff. Blinking lights on 
the vehicle unit show when the 
sensors are properly placed and 
working. 

Inputs from the three sensors 
arc am LJl ified and shaped, then fed 
to an encoder for transmission by 
phase-modulation over a normal 
radiotelephone channel. In Tou­
louse, wh ere first installations of 
the equipment have been made in 
an ambulance and a fire-depart-

,..,..., 
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Doctor at hospital can keep close watch on condition of patient 
in ambulance and radio instructions to attendant through 
Dassault remote-monitoring equipment. 
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ment rescue wagon, the system op­
erates on the 85.5-megahertz police 
and Rre band. 

Both the rescue wagon and the 
ambulance have the basic monitor­
ing equipment that can be handled 
by any ambulance attendant. The 
ambulance has , in addition , on­
vehicle readouts that an intern, 
nurse, or specially trained attend­
ant could use. They include an os­
cilloscope cardiogram display and 
drum meters that show blood pres­
sure, h eart beat and breathing rate. 
An electronic heart-stimulator 
rounds out the ambulance equ ip­
ment. 

Sweden 

Thumb-size transmitter 

The machine-gun slaying of two 
policemen and a night watchman 
in suburban Stockholm last month 
may well spur production of a 
thumb-size transmitter develooed 
in Sweden. L 

The shooting occurred within 
500 yards of a police station but 
wasn't discovered until some hours 
later. Police feel that if their slain 
comrades had b een in radio con­
tact with the station or a patrol c::ir, 
the killers-still at large-would 
have been caught quickly. 

As a result, the Swedish Police 
Agency is now testing two proto­
type transmitters developed by 
Svenska Radio AB, a subsidiarv of 
the L.:VL Ericsson Telephone ' Co. 
Built around a hybrid thin film cir­
cuit, the devices are about P /2 
inches lon g and 112-inch square, 
small enou gh for an individual 
policeman to carry eas ily. The 
transmitters' oscillator circuits use 
a tunnel diode and are crystal con­
trolled to meet Swedish require­
ments for mobile transmitters in 
the 68--78, 155-174 and 300-450 
megahertz bands. 

Two versions. One of the proto­
types has a 20-milliwatt output, the 
other 100 mw. The range of the 
100-mw version at 150 mhz comes 
to about l 112 miles in open country 
and 500 yards in built-up city areas. 

Besides police applications, Sven-
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Calling all cars. Swedish police are testing a tiny prototype tra nsmitter 
that officers could use to call for help. Svenska Radio AB developed 
the transmitter, which has thin·film circuitry. 

ska Radio expects its thin-Rim 
transmitters to be used in hospitals 
to link ambulant patients to cen­
tral survei llance units, and in in­
dustry to feed data from remote 
production facilities into central 
control compu ters . 

For Svenska Radio, the thumb­
size transmitter marks just the be­
ginning of thin-film technology in 
civilian dectronics. Th e com pany 
already has a thin-Rim transceiver 
in development and it plans to in­
corporate thin-film circuits into 
about 80% of its portable-radio 
line before long. 

Great Britain 

Seaworthy 

British engineers have been quick 
to try out the second batch of e ight 
communications satellites put into 
orbit late las t month as part of the 
United States Interim Defense 
Communications Satellite Project. 

A team from the Admiralty Sur­
face Weapons Establishment has 
been bouncing signals back and 
forth between the sa tellite string 
and a shipboard terminal that it 
has under construction. The ter­
minal is an experimental model in­
tended to provide the Royal Navy 
with experience in operating this 

sort of equipment and British engi­
neers with the experience of build­
ing it. The team leader, Granville 
Harries, says the tes ts were satis­
factory . 

Home grown. The British model 
uses mainly native equipment in a 
design that largely resembles the 
terminals built for the U.S. Navy 
by the Hughes Aircraft Co. [Elec­
tronics , Sept. 5, 1966, p. 31]. The 
method, H arries says, was to draw 
on American experience, build in 
features that would suit British use, 
and thus come up with something 
largely home grown. 

There are two big differences be­
tween the British and U.S. designs. 
The British have gone for a power 
output of 20 kilowatts as against 
the 5 kw of the Hughes unit. Har­
ries explains that he wanted to be 
sure he had enough power to get 
into the satellites. Secondly, the 
parametric amplifiers of the British 
receiver are helium-cooled while 
the Hughes design uses thermo­
electric cooling. These differences 
contribute to a greater total weight 
of around 22,400 lb for the British 
terminal. U.S. Navy ships will 
mount their terminals on a mast, 
British ships on a gun mount. This, 
Harries says, will facilitate installa­
tion in a variety of ships. Both de­
s igns use a 6-ft. diameter antenna. 

The British unit, being built on 
the Isle of Wight by the space di­
vision of Plessey Radar Ltd. , uses 
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a parametric amplifier and cooling 
system designed by Mullard Ltd. , 
a subsidiary of Philips Gloeilamp­
enfabrieken of the Netherlands. 
Fenanti Ltd. designed the plat­
form stabilization gyro system. Ul­
timately the terminal will go to sea 
for trials in H.M.S. Wakeful, a 
2,200-ton frigate. 

Dintensity 
There's no particular problem in 
pinning down the decibel level of 
an irritating noise be it a clacking 
typewriter in the adjoining office, 
the din of a neighbor's late-night 
party or a daytime earsore like a 
jackhammer. Gauging a noise's 
annoyance level, however, poses a 
tricky problem, but Wolfgang 
Hawel of the Max Planck Institute 
in Dortmund thinks he can develop 
an electronic instrument that will 
solve it. 

Hawel outlined his scheme in 
London late last month at a con­
ference on acoustic noise control. 
Along with the sound level proper, 
Hawel says there are at least four 
other factors that must be taken 
into account to determine how 
much a noise will annoy someone. 
One is the state of the listener, 
whether he's in generally good 
humor or bad when his tympanum 
is jostled. A second is the situation 
he's in when the noise is heard­
working, relaxing, sleeping. 

The third of Hawe!' s factors is 
the listener's activity-dancing, 
puzzling out a difficu lt problem, 
reading and the like. Then there's 
the quality of the sound, which 
might be a ticking clock in a quiet 
room or roaring automobile traf­
fic during rush hour. 

Hawe! has found there's an in­
terdependence between these four 
factors and the actual decibel level 
of the sound itself. By feeding the 
parameters into matrix networks 
working in tandem with a sound­
level meter, he figures, a measure 
can be had of a sound's annoyance 
for the circumstances in which it's 
heard. Hawe! already has simu­
lated annoyance measurements on 
a computer as a first step toward 
designing a manageable instru­
ment. 
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Talking machine. Ana log computer elect ronical ly duplicat es changes that occur 
in human vocal tract when a person speaks. Controlled by a digi t al computer, 
t he analog speech synthesizer already has been programed to speak Japanese 
and will be able to spout some Engli sh as well by mid· 1968. 

Japan 

Robot raconteur 
Researchers at the Japanese gov­
ernment's Electro technical Labora­
tory on the outskirts of Tokyo have 
apparently come up with the lates t 
word in talking machines . 

Jn the fi eld of voice synthesizers, 
anyone with a machine that can 
produce intelligible speech is up 
with the leaders. The ETL group, 
headed by Ei'Ichi Matsui, already 
has a computer-controlled synthe­
sizer that can speak Japanese with 
about the facility of a first-grader 
and can even tell a fairy tale. Now 
Matsui's group has begun to teach 
the machine English and expects 
to have a bilingual synthesizer by 
mid-1968. As with other efforts to 
develop synthesizers, the ultimate 
goal is a machine that can vocally 
read out data stored in compnters. 

Analog. ETL's voice synthesizer 
is built around a numerically con­
trolled computer that functions as 
a dynamic analog of the human 
vocal tract. The computer, devd­
oped jointly with Hitachi Ltd. , u ses 
71 operational amplifiers plus 22 
multipliers to duplicate electronic-

ally the changes in volume and 
shape that occur in the human 
vocal tract when a person speaks. 
To produce sounds, driving wave­
forms-a sawtooth wave for vowels 
and white noise for consonants­
are fed into the varying transmis­
sion line set up by the analog com­
puter. 

The multipliers are photocon­
ductors whose resis tance is con­
trolled by flashing neon lamps. The 
lamps, in turn , are turned on and 
off by switches actuated by a digi­
tal computer; the control interval is 
5 milliseconds. Because the multi­
pliers are essentially res istors , their 
frequency response is excellent. To 
hold down the effect of phase shift 
in the operational amplifiers, the 
bandwidth of the amplifiers is lim­
ited to 2,500 hertz, although they 
have a frequency response up to 
200 kilohertz. 

Tape talk. The multipliers and 
driving waveforms are controlled 
by a tape prepared on a IBM 7090 
compu ter using a Fortran program. 
Since the tapes have to be prepared 
in real-time, they cost about $14 
for each minute of talk and make 
for expensive speech. Matsui is con­
vinced, however, that tape costs 
will decrease as synthesizer hard-
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ware and programing techniques 
are improved. 

Matsui's group is currently put­
ting special emphasis on program­
ing its existing machine for Eng­
lish, but at the same time it is go­
ing ahead with hardware improve­
ments. ETL and Hitachi plan to 
have an integrated-circuit version 
of the analog computer ready by 
March 1968. Only a fourth the size 
of the present machine, the IC 

model will have operational ampli­
fiers with improved frequency re­
sponse so that sounds with fre­
quencies higher than 2.5 khz can 
be synthesi7ed. Also, it will be 
based on second-order approxima­
tions of the differential equations 
established to match vocal-tract 
changes. The improved approxima­
tions will cut down the computer 
capacity needed for speech syn­
thesis. 

Soviet Union 

Playback pathology 

American doctors haven't taken to 
electronic stethoscopes. They usu­
ally cost $100 or more, whereas an 
old-fashioned stethoscope can be 
had for $7.50 or less. 'Vhat's more, 
doctors get used to sorting out sig­
nilicant sounds with the old stetho­
scopes during their medical school­
ing and generally don't feel it's 
worth the trouble to retrain them­
selves on an instrument that 
"plays" differently. 

The electronic stethoscope may 
one clay catch on with Russian 
medical men, however. A research 
group fo Leningrad has designed 
one that not only amplifies and 
filters respiratory-tract sounds but 
also records the sound patterns on 
photographic paper. Because of the 
recording feature, the Leningrad 
group calls the instrument a stetlio­
phonograph. 

Basically, the instrument con­
sists of a sensitive microphonP. an 
amplification sys tem and filters that 
separate out five frequency ranges 
carrying particular diagnostic in­
formation. From the recorded read­
ings, the Leningrad researchers 
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claim, the condition of the respira­
tory tract can be determined. 

Learning to interpret the stetho­
phonograph's pneumograms ob­
viously requires special training, 
and at first glance this would point 
to a lackluster future for the in­
strument. But the Leningrad group 
reportedly plans to sidestep such 
drudgery for physicians by de­
veloping a computer to process 
pneumograms automatically for 
fast and easy diagnoses. 

Around the world 

Spain. The larges t Iberian elec­
tronics producer has been caught 
up in the struggle of Spanish work­
ers councils to gain control of 
the government-run labor unions. 
Standard Electrica, a subsidiary of 
the International Telephone and 
Telegraph Corp., has been ordered 
by the Ministry of Labor to nego ti­
ate a new wage contract and re­
employ 2,400 workers laid off be­
cause of cutbacks in government 
orders for telephone equipment. 
The order was the upshot of a dem­
onstration inspired by the workers 
councils and the subsequent arrest 
of six labor leaders. In ordering the 
jailed leaders' release and the re­
negotiation, the Madrid tribunal for 
the first time in 30 years failed to 
rule a labor demonstration illegal, 
pointing to sweeping changes in 
the government's labor policy. 

Saudi Arabia. The French Min­
istry of Posts and Telecommunica­
tions has won a contract from the 
Saudi government for feasibility 
studies of satellite-communications 
ground stations in Arabia. The 
French also will do the preliminary 
study for a project that would link 
Saudi towns in a communications 
network. 

Sweden. SAAB Aktiebolag has 
added to its arsenal of electronic 
battlefield training aids [Electron­
ics, Dec. 12, 1966, p. 257]. In addi­
tion to its radio-controlled infantry 
targets , SAAB now has a laser 
mounted in a tank cannon for tar­
g0t practice against other tanks and 
a radio-controlled automobile that 
pulls tank targets. 
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Over 1300 Exh ib itors are expected (400 

French and 900 Foreign from more than 

l 0 countries) 

Show space will be 430,000 sq ft. 

MESUCORA will be the only European 

Measurement and Automation Exhibition 

in 1967-featuring: 

• probes and measuring instruments 

• test and analys is a ppliances 

e measurement data processing 

• control, automation an d regulation 
eq uipment 

• applicat ions of automat ic co ntrol. 
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National Electronics Incorporated 191 
Connor-Sager Associates 

•Nexus Research Laboratories 161 
Larcom Randal l Advertising 

North Atlantic Industries Inc. 125 
Murray H eyert Assoc iates 

Opto-Metric Tools Incorporated 192 
L.W. Frohlich & Company 

Pastoriza Electronics Company 160 
L.K. Frank Company Incorporated 

Perkin-Elmer Corporation, 
Electronic Products Division 140 
Gaynor & Ducas Incorpora ted 

Princeton Applied Research Corporation 32 
Mort Barish Associates Incorporated 

Radiation Incorporated 
Basford Incorporated 

Radio Corporation of 
America 
Al Paul Lefton Company 

44,45 

22, 4th cover 

San·Esu Electronics Company, Ltd. 190 
Genera I Advert isi ng Agency 

Solitron Devices, Incorporated, 
Transistor Division 31 
Haselmire Pearson Advertising 

Solutec Corporation 129 
Neals & Hickok Incorporated 

Sperry Electronic Tube Division, 
Sperry Rand Corporation 46 
Neals & Hickok Incorporated 

The Sprague Electric Company 5 
Harry P. Bridge Company 

The Sprague Electric Company 10 
Harry P. Bridge Company 

• Stackpole Carbon Company, 
Electronic Components Division 98 
Meek & Thomas Incorporated 

Statham Instruments Incorporated 117 
Peterson Adv.ertising 
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• Superior Tube Company 
Gra y & Rogers Advertising 

Sylvania Electronics Systems 
Briant Adverti s ing 

Synthane Corporation 
Arndt, Preston , Cha pin , 
Lamb & Keen Incorporated 

172 

178 

19 1 

TRW Systems & Semiconductors 39 
Fuller Sm ith & Ross Inco rporat ed 

• Technipower, Incorporated 143 
S & S Creative Services 

• Tektronix Incorporated 37 
H ugh Dwig h t Advertis ing 
Incorporat ed 

Tel-Com Instruments Incorporated 145 
Gros s Ad verti si ng Service 

Telonic Instruments 9 
Ja nse n Associat es 

Telrex Communication Engineering 
Laboratories 186 
George Hom er Ma rtin Associat es 

Texas Instruments Incorporated, Semi -
conductor /Components Division 52, 53 
Do n L. Baxter Incorporated 

Thermal American Fused Quartz 188 
Kn iep Associa t es 

•Tracor, Incorporated 193 
Weekley & Va lenti Incorpora t ed 

• Transitube Incorporated 167 
H erbert Art hur Morris Advertising 

Trygon Electronics 162 
Solow / Weston Com pany, Incorporated 

Trylon Incorporated 183 
George Mo ll Ad ve rtising Incorporated 

• Tung Sol Division 
Wagner Electric Corporation 189 
E. M . Freyst adt Assoc iates 

Ulano & Company, J . 60 
By rd e, Richard & Pou nd Incorporated 

Union Carbide Corporation, Electronics 
Division, Linde Division 3rd cover 
J .M. M ath es Inco rpo rated 

• United Transformer Company 2nd cover 
Ph i l ip Stoge l Company 

• Unitrode Corporation 50, 51 
Silto n , Ca llaw ay & H uffm a n 
Incorpo ra t ed 

The Victoreen Instrument Company 141 
Pa lm & Peterson Incorporated 

Wang Laboratories 188 
La rcom Ra ndall Advertising 
Incorporat ed 

•Weston Instruments Incorporated, 
Electronics 19 6 
Arndt , Preston, Ch ap in, 
Lamb, Kee n Incorpo rat ed 

Classified Advertising 
F.J. Eberl e, Busi ness Mgr. 

PROFESSIONAL SERVICES 194 

EMPLOYMENT OPPORTUNITIES 194-195 

EQUIPMENT 
(Used o r Su rplu s N ew) 
For Sale 195 

ADVERTISERS INDEX 
A & A Electronics Corp. 195 
Atomic Personnel, Inc. 194 
Bauer Machinery Co. 195 
Cla re & Co., C. P. 194, 195 
Continental Machinery & Equi pment Co. 195 
Corcora n, Personnel Consulta nts, 

Joseph P. 194 
F & M Systems Co. 194, 195 
Fishman Co., Philip 195 
Lenkurt Elect ric 194 
Nor man Electronic Sales 195 
Rad io Research Instrument Co. 195 
San Diego Gas & Electric Co . 195 
Soldertron Specialties Co. 195 

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

Frank E. LeBeau (212] 971-6464 
Ad ve rt is ing sales m anager 
Wallis Clarke [212] 971 -2 187 
Assistant to sa les m ana ge r 
Donald J. Austermann [212] 971 -3139 
Promotion Manager 
Atlanta, Ga. 30309: M ic hae l H . M ille r, 1375 
Peach t ree St. , N.E. 
[404] TR 5-0523 
Boston, Mass. 02116: Will ia m S. Hod gkinson 
McGraw- Hill Build in g , Copley Squa re 
[6 17] co 2-11 60 
Chicago, Ill. 60611 : Rob ert M . Denm ea d , 
J. Bradl ey MacKimm, Ral ph Hanning, 
645 North M ich iga n Avenue, . 
[312] MO 4-5800 
Cleveland, Ohio 44113: Wi l lia m J . Boyle, 55 
Publ ic Square, [2 16] SU 1-7000 
Dallas, Texas 75201: Richard P. Poole, 1800 
Republ ic National Ban k Tower, 
[2 14] RI 7-9721 
Denver, Colo. 80202: Joseph C. Page, David 
M. Watson, Tower B ldg ., 1700 B roadway, 
[303] 255 -5484 
Detroit, Michigan 48226: Ra lp h Hannin g 
8 56 Peno bscot Build ing 
[3 13] 962- 1793 
Houston, Texas 77002: Kenneth George, 
2270 H umble Bldg ., [713] CA 4-8381 
Los Angeles, Calif. 90017: Ian C. H ill, 
John G. Zisch , 1125 W. 6t h St., 
[2 13] HU 2-5450 
Minneapolis, Minn. 55402: J. Bradley 
MacKimm, 11 04 Northstar Cent er 
[612] 332-7425 
N ew York, N.Y. 10036 
500 Fifth Avenue 
Dona ld R. Furth [212] 971 -36 15 
James R. Pierce [212] 971-3616 
Stanley J . Kai l, Jr . [212] 971 -3617 
Philadelphia, Pa. 19103: 
Wa rren H. Gard ne r, J effrey M. Preston, 
6 Penn Center Pl aza, 
[215] LO 8-6 161 
Pittsburgh, Pa. 15222: Warren H. Gardner, 
4 Gateway Cen t er, [41 2] 391-1314 
Portland, Ore. 97204: Ja m es T . Hauptli, 
218 Mohawk Bu ild ing, 222 S.W. Morrison 
St reet , Pho ne [503] 223 -5118 
Rochester, N.Y. 14534: W i ll ia m J . Boyle, 
9 Grey lock Ri dge, Pittsford, N.Y. 
(716] 586-5040 
St. Louis, Mo. 63105: Robert M . Denmead 
Th e Clayt on Towe r, 7751 Carondelet Ave. 
[314] PA 5-7285 
San Francisco, Calif, 94111: 
Jam es T. Hauptl i, 255 Ca l ifo rnia Street , 
(4 15] DO 2-4600 
London Wl: John W. Patten, Edwin S. 
Murphy Jr., 34 Dover Street, 
Hyde Park 1451 
Milan: Robert M . Sai del 
1 v ia Ba racch ini Phon e: 86-90-656 
Frankfurt; Main: Gerd H inske, Dieter 
Rothenbach, Elsa- Brandst ro em Str. 2 
Phone: 72 01 81 
Geneva: Michael R. Zey nel , 
1, rue du Temple Phon e: 3 1 95 60 
Paris VIII: Denis Jacob , Kenn eth Davey , 
17 Avenue M atig no n Phone: 359 6637 
Tokyo: Nobuyu ki Sa to, 1, Kotohi racho 
Sh iba, Minato-Ku [502] 0656 
Osaka: Ryoji Kobayashi 163, Um egae-cho 
Kit a-ku [3 62] 8771 

Business department 
Wallace C. Carmichael, Man ag er 
[212] 971 -3191 
Stephen R. Weiss, Prod uctio n M anager 
[2 12] 97 1-2044 
Thomas M . Egan, 
Assi stant Product ion M anager [212] 971-3 140 
Dorothy Carmesin, Con t racts anr' Bi l lings 
[2 12] 971 -2908 

Circulation and research 
Milton Drake, Manager [212] 971-3485 
lsaaca Siegel , Assistant Circul;>tion Manager 
[212] 971-6057 
David Strassler, Assistant Research Manager 
[212] 971-6058 . 
Chloe D. Glover, Research As~oc1ate 
(212] 971-6057 

Electronics buyers' guide 
George F. Werner, Genera l Manager 
[212] 971 -2310 
Regina Hera, Directory Manager 
[212] 971 -2544 
Thomas M. Egan, Production Manage r 
[212] 971 -3140 

"BLUE CHIP" 
TRANSFORMERS 

for printed 
circuit 
applications 

FROM STOCK! 
Available in five case sizes ( .10 to 
1.2 cubic inches) with 62 new power 
ratings, Blue Chip transformers pro­
vide maximum flexibility for electri ­
cal and mechanical transistor circu it 
applications . Blue Chip transformers 
meet Mil -T-27B, Grade 5, Class S re­
quirements II= Typically the small ­
est size Blue Chip has a frequency 
response of ± 2 db, 300 to 100,000 
Hz. Maximum distortion of 103 at 
30 milliwatts, 300 to 100,000 Hz. 
Distortion on all types-103 or less 
II= Write for your copy of complete 
electrical and mechanical specifica ­
tions on Blue Chip transformers. 

(Aoc) 
ADC PRODUCTS 

I< DIVISION U~ M"'.;NET1 C CO N T~OL CO. 

6405 CAMBRIDG E STR EET • MINNEAPO LI S, MINN. 55426 
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The Predictables. 

100°/o DC and dynamic testing verifies 
the performance of every circuit in 

ITT's full line of Series 930 DTL 

When your order of ITT Series 930 DTL arrives , you 

can have absolute confidence in its performance . First 

of all , every circuit gets full DC and dynamic test ing 

at 25 °C, plus temperature cycling, centrifuge. and 

fine leak tests. Then there's 1% AQL testing at -55°C, 

+ 25 °C and + 125°C for 20 dynamic and 15 DC 

parameters. If circu its flunk , we just don 't ship them. 

ITT's Series 930 "predictables" come in 15 c ircuit 

functions and three package styles . If you're tired of 

rejecting and returning DTL, try ordering it from ITT. 

It's available off-the-shelf from your distributor or 

direct from the factory through your ITT representa­

tive . ITT Semiconductors is a Divisi on of International 

Telephone and Telegraph Corporation. 

integrated circuits ITT 
FACTORIE S IN WEST PALM BEACH , FLORIDA; PALO ALTO, CALIFORNIA; LAWRENCE, MASSACHUSETT S; HARLOW AND FOOTSCRAY, ENGLAND: FRflBURG AND NURENBERG, GERMANY 
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