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Electronics Abroad Volume39 

Number 26 

Japan 

Readers' corner 

The Hayakawa Electric Co., pro­
ducer of desk calculators and con­
sumer electronics products, is fast 
chipping out a niche for itself in 
the semiconductor business. 

Hayakawa hasn't set its sights 
on mass-production of integrated 
circuits or for that matter even 
transistors and diodes. Instead, the 
company is specializing in semicon­
ductor components for optical 
readers. Although it's just really 
getting started in semiconductors, 
Hayakawa's sales of reader ele­
ments have hit a rate of $350,000 
yearly and are rising fast. 

Much of the business is coming 
from companies that mass-produce 
standard semiconductors them­
selves; some have even developed 
laboratory versions of reader ele­
ments. But rather than go into 
small-scale production, they've 
turned to Hayakawa for special 
devices. 

Monolithic. Hayakawa this 
month strengthened its bid to cor­
ner a solid share of the reader-ele­
ment market by adding monolithic 
character-recognition sensors to its 
line. For customers who want 
solid-state readers, Hayakawa of­
fers gallium-arsenide diodes whose 
light output is a good match 
for the solar-cell sensors. GaAs 
sources have a narrow frequency 
spectrum that peaks at 9,100 ang­
stroms; as a result, there is less 
noise in the sensor output. 

The basic version of the new 
sensor consists of a single straight 
row of 36 small solar cells laid 
down on a silicon wafer about %­
inch long. Each cell measures about 
16 mils on a side and the cells are 
spaced on approximately 20-mil 
centers. At a light level of 1000 lux, 
cell output is 0.4 volt, with short­
circuit current of 1.4 microamps. 

Hayakawa has set a price of $333 
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to Japanese customers for the 36-
element sensor. A similar device 
with a pair of 36-cell rows goes for 
$500. The line also includes sen­
sors with single rows of 42 or 60 
cells and a two-row device with 
159 cells. The latter is about as far 
as anyone has yet gone in packing 
solar cells onto a monolithic sensor 
for commercial use. The Semicon­
ductor division of Fairchild Instru­
ment & Camera Corp., for ex­
ample, is selling a 120-cell sensor 
-priced at $788-originally de­
veloped for scanning reconnaisance 
photos. 

Readings. In character readers, 
the sensors are used behind optical 
lenses that focus an enlarged real 
image of the characters onto the 
cells. From the combination of cell 
outputs, the character can be iden­
tified. 

Hayakawa, of course, won't dis­
close how its customers use the 
double-row devices. One customer 
hints that the first row's job in his 
equipment is to sense the height 
of characters before the second 
row gives the actual readout. An­
other customer suggests the first 
row senses the start of characters 
passing the element and then the 

second row provides the readout. 
Well lit. The solar-cell sensors 

will work with tungsten-filament 
lamps but perform even better with 
gallium-arsenide diodes as light 
sources. The diodes are not sensi­
tive to machine vibrations as are 
tungsten filaments. 

Hayakawa has diodes in two sizes 
for reader applications. The larger 
of the two puts out 100 microwatts 
for a direct-current input of 100 
milliamps. It can handle 5-micro­
second pulses up to 15 amps. The 
semiconductor chip has a hemi­
spheric shape to improve its light 
output. 

The smaller diode, which can be 
mounted on 90-mil centers, can 
handle 2-amp pulses of 5 µsec 
duration. Energy output is 8 micro­
watts for a d-c input of 100 ma. 

Added competition 

The desk-calculator market is grow­
ing fast in Japan and so is competi­
tion. 

Last month, the Hayakawa Elec­
tric Co. showed the prototype of 
an integrated-circuit machine 
[Electronics, Nov. 14, p. 345]. This 
month, two of Hayakawa's major 

Character-recognition sensor has two rows of 36-cells on a sing le 
silicon wafer about % ·inch long. Light output of tiny GaAs diodes 
closely matches sensor's response. 
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competitors countered with new 
models and a flurry of publicity 
about these machines' advanced 
technology. Neither contains re's, 
but both will be on the market by 
next spring, a half-year or more 
before Hayakawa will have its IC 

desk-calculator in production. 
Diminutive drum. The Cannon 

Camera Co., Japan's second-rank­
ing calculator producer, has 
equipped its new machine with a 
magnetic drum memory, a device 
more often used in computers. 
This calculator will be marketed 
in February at a price of $1,460. 

The magnetic drum boosts the 
computing capability of the calcu­
lator considerably. Although the 
readout has only 16 digits, pairs of 
15-digit numbers can be multiplied 
together to obtain a 30-digit answer. 
Half the answer is stored in an ac­
cumulator and the other half in a 
register on the drum, and either 
half can be read out on the display. 
The drum also permits automatic 
computation of square roots for 
numbers of up to 15 digits. 

The drum itself measures 1.2 
inches in diameter and is about 2 
inches long. It has 11 tracks and 
heads, a capacity of 3,000 bits, and 
runs at 9,300 revolutions a minute 
on a 60-hertz power supply. Five 
of the tracks store 15-digit con­
stants, while two are 15-digit ac­
cumulators. Two serve as 15-digit 
registers for arithmetic operations, 
and the remaining two handle con­
trol operations such as preventing 
an overflow of digits. 

Because of the drum, the new 
Cannon calculator has less cir­
cuihy than the company's previous 
models. The drum replaces a pair 
of semiconductor registers and a 
semiconductor accumulator. The 
logic circuitry is diode-transistor 
logic. 

Thin film. The Ricoh Co. is bank­
ing on thin-film parametrons to 
secure its place in this increasingly 
competitive market. Parametrons 
are majority logic devices devel­
oped in Japan and currently used 
in a small Nippon Electric Co. com­
puter [Electronics, Sept. 6, 1965, 
p. 155]. 

Ricoh will introduce a 10-digit 
calculator priced at $1,000 in F eb­
ruary and a 12-digit version costing 
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$1,470 in April. The Oi Electric 
Co. is manufacturing the calcula­
tors for Ricoh. 

The larger of the two machines 
uses 2,500 parametrons operating 
at a clock frequency of 15 kilohertz. 
The parametron count is very close 
to the number of diodes that would 
be needed in a comparable calcula­
tor using diode-transistor logic. 

Ricoh's decision to build calcu­
lators around thin-£Im paramet­
rons will put it at a disadvantage 
when Hayakawa and, later, other 
manufacturers have IC machines 
available. The thin-£lm paramet­
rons don't offer the same room for 
improvement that a switch to re's 
does for calculators using diode­
transistor logic. Ricoh's calculator, 
therefore, figures to be the last 
parametron business machine. 

Great Britain 

Light touch 
Soon after it introduced its four­
Plumbicon color-television camera 
in Britain last year, the Marconi 
Co. found it had a best seller. Sales 
are already at the 200 mark, over 
80% of them to North American 
broadcasters. 

A trio of improvements by Mar­
coni, a subsidiary of the English 

Electric Co., points to even higher 
sales ahead. The improved version 
can produce broadcast-quality color 
at the studio light levels commonly 
used for black-and-white transmis­
sions. 

The original camera could handle 
lighting levels of 30 foot-candles, 
too low for cameras with image­
orthicon tubes [Electronics, March 
21, p.221]. But improved optics 
and circuit refinements let the new 
version, at full gain and aperture, 
pick up acceptable color pictures 
at light levels down to 15 foot­
candles. Marconi recommends light 
levels between 80 and 100 foot­
candles, the usual limits in black­
and-white studios. 

Joystick. Along with higher sen­
sitivity, Marconi offers a pair of 
options that improve performance. 
One is remote control for color 
balance among the three Plumbi­
con tubes that produce chromin­
ance signals to "color" the black­
and-white image picked up by the 
fourth Plumbicon, the luminance 
tube. The control is a joystick 
linked mechanically to the gain 
controls for the color channels. 

Once the controls are set for 
initial color balance, minor adjust­
ments to compensate for over­
bright objects in a scene are made 
by the joystick, which resets all 
three color channels but keeps 
their mean signal level unchanged. 
The initial balance can be obtained 

Hot prospect. Marconi's four-Plumbicon color-tv camera, already a best seller 
in North America, may find a market in the Soviet Union. Here a Russian official 
looks over an improved version, introduced this month. 
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quickly at any time by shifting the 
remote-control joystick back to its 
center position. 

The second optional feature adds 
vertical aperture correction to the 
standard horizontal correction to 
obtain sharper images. The vertical 
correction, applied in the luminance 
channel, enhances sudden signal 
changes between adjacent points 
in a vertical line. 

Ready for orbit 
The first British-built satellite will 
soon begin a journey that will end 
next spring in a 325-mile-high or­
bit around the earth. The British 
bird, the UK-3, will be shipped next 
month to the United States for an 
early-spring launching by a Scout 
rocket from the Western Test 
Range in California. 

A prototype of the experimental 
satellite was sent late last month 
to the rocket-builder's plant in 
Dallas, Texas, for mechanical-fit 
and radio-interference checks. 
These checks are to be followed 
by tests with the tracking and data 
acquisition network of the Na­
tional Aeronautics and Space Ad­
ministration at the Goddard Space 
Flight Center in Maryland. 

UK-3 will be launched as part of 
the Anglo-American cooperative 
space research program. The fir st 
two satellites launched under the 
program, ux-1 and UK-2, carried 
British experiments but were built 
in the U.S. 

Shared responsibility. Britain's 
Science Research Council, the 
agency that handles the govern­
ment's effort in fundamental sci­
ence, is in over-all charge of the 
latest satellite project. But except 
for determining the five experi­
ments that UK-3 will carry, the 
council turned the project over to 
the Ministry of Aviation, which, in 
turn, tapped the British Aircraft 
Corp. to build the airframe and the 
Applied Electronics Laboratory of 
Britain's General Electric Co. to 
supply the electronics. GEc isn't 
affiliated with GE of the U.S. 

Total cost of the UK-3 project is 
$4.2 million with the electronics 
hardware GEC supplied accounting 
for about $800,000 of this. The 
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GEC equipment includes a regulated 
power supply, high-speed and low­
speed data-handling systems, a 
programer, a tape recorder, tele­
metry transmitters and a telecom­
mand receiver with decoding and 
logic circuits. 

School ties. The five experiments 
UK-3 will carry are the work of 
British universities and research 
stations. One, from the govern­
ment's Radio and Space Research 
Station, will measure the charac­
teristics of radio-frequency emis­
sions from terrestial sources such 
as thunderstorms. Another, from 
the famed J odrell Bank radio­
astronomy laboratory, will check 
low-frequency galactic radio noise 
that cannot be picked up by earth 
stations. 

Radar birdwatcher 
Serious birdwatchers in Britain 
generally get by with an old tweed 
suit, a pair of binoculars and a 
notebook, but not Loughborough 
University researcher Glenn Shaef­
fer. His kit includes a World-War­
II-vintage radar. 

Shaeffer, though, hasn't turned 
to electronics to go one-up on fel­
low members of a local birdwatch­
ing society. He's using the ancient 
radar to collect data on the migra­
tion habits of bird species so that 
aircraft can avoid bird-caused 
crashes. 

Modern high-power radar instal­
lations at airports can spot Hocks 
of migrating birds and give last­
minute warnings to pilots, but 
they're not much help in plotting 
migration patterns for planned 
avoidance. 

With his second-hand radar, 
bought for $420, Schaeffer can 
track individual birds. Some 90% 
of migration, it's been found, in­
volves single birds taking off at 
sundown. The radar has a max­
imum range of five miles but can 
pick up a small bird at two miles 
and a duck at four miles. Fed to 
a cathode-ray tube, return echoes 
from individual birds show up as 
violently oscillating traces that 
match the beats of the bird's 
wings. The species can be identi­
fied from the wing-beat rate. 
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Sweden 

To market 
Swedish scientists, researchers and 
inventors can now tum to a special 
company to get their products into 
production and onto the market. In­
centive AH, a holding company 
whose specialty is backing tech­
nically oriented companies and 
which is in turn backed by a large 
commercial bank, has formed a 
subsidiary called Incentive Re­
search and Development AB. IRD 

will organize, finance, and market 
scientific equipment and will, in 
certain cases, establish a separate 
company to take over the product. 
Like its American predecessors­
among them North American Avia­
tion Inc.'s Navan Inc.-the Swed­
ish group intends to get the latest 
scientific developments on the mar­
ket quickly and profitably. 

IRo's first board chairman is Sven 
Malmstrom, ex-managing director 
of LKB-Produkter AB, a scientific 
and medical instrument firm. Mal­
strom is confident that mo can help 
product developers overcome such 
problems as lack of time, money 
and marketing know-how. While 
he was at LKB-Produkter, a mass 
spectrometer developed by two uni­
versity researchers was put into 
production and within a year had 
produced about $1.5 million in 
sales. 

France 

African campaign 
France failed to win Western Eu­
rope as a market for her Secam 
(for sequential and memory) color 
television system but seems well 
on the way to nailing down French­
speaking Africa. 

This month a consortium of 
French companies, with strong 
backing from the government, 
closed a $10-million deal to install 
a nationwide black-and-white net­
work in Algeria. Paris sees the deal 
as long-term insurance that Secam 
will have the inside track when Al-

169 



Electronics Abroad 

geria and the other French-speak­
ing African countries swing to color 
in the late 1970's. 

To make sure the French con­
sortium would land the contract 
despite sh·ong competition from 
American, British and Czechoslo­
vakian suppliers, Paris came 
through with long-term credits for 
about half the cost and a short­
form loan for the balance. To 
furth er bolster its position in Af­
rica, the government announced it 
would put up a pair of communi­
cations satellites in 1970. One will 
b e spotted to serve as a link be­
tween France, Africa and the Mid­
dle East. The characteristics of the 
satellites still have to be elabor­
ated and the launchers for them 
developed. 

Trio. Three French firms make 
up the consortium that will supply 
the gear for Algeria's nationwide 
tv network. They are Compagnie 
Frangaise Thomson Houston­
Hotchkiss Brandt, CSF-Compagnie 
Generale de Telegraphie sans F il 
and Societe de Telecommunica­
tions Radio-electriques et Tele­
phoniques (rnT). an affiliate of 
Philips Gloeilampenfabrieken '<V of 
the Netherlands. Thomson-Hous­
ton will supply sh1dio e<]uipment 
and fi eld-reporting vans, csF three> 
high-power transmitters and TIIT 

the microwave links. 
The French equipment will give 

Algeria national tv coverage on 
a 625-line standard within two 
years. Currently, only the three 
major cities-Algiers, Constantine 
and Oran-have stations with 
low-power transmitters. 

United Arab Republic 

Comings and goings 
Japan and Hungary moved fast 
this month as each tried to snap 
up the large share of the $5-million 
Egyptian electronics market held 
by the Radio Corp. of America. 

Less than a fortnight after the 
Arab countries announced they'd 
added RCA to their list of com­
panies boycotted because they do 
business with Israel, agents of 
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major Japanese companies and of 
two big Hungarian state-owned 
export corporations handling com­
ponents started angling for deals 
with Egyptian equipment assem­
blers. 

Japan and Hungary previously 
sold small-screen television sets, 
transistor radios and some com­
ponents in the Egyptian market, 
but RCA so far has had the bulk of 
the components business for 19-inch 
and 21-inch tv sets , the kingpin 
segment of the market. Over the 
last five years, Egypt bought about 
450,000 tv sets. 

RcA reports that th e listing has 
not yet been converted into a ban 
on its components. But the com­
pany hasn't budged on its inten­
tions to do business in Israel. Th e 
official statement: "There is no 
change in RCA's commercial rela­
tfons with Israel and none is con­
templated." 

Despite the Japanese and Hun­
garian offers , Egypt may find it 
hard to quickly replace the Ameri­
can supply of components. Along 
with consumer-set components, 
RCA supplies parts for sh1dio equip­
ment and transmitters . And Egypt 
has a growing need for sophisti­
cated elech·onics like air traffic con­
trol hardware, process controls, 
and navigation aids for the Suez 
Canal. Along with learning how to 
deal with the semiskilled assembly 
workers in Egypt, alternative sup­
pliers would have to ex tend big 
credit lines since Egypt's foreign­
exchange situation is tight. 

Australia 

New market 
The Collins Radio Corp. of Dallas, 
Texas , may have the inside track in 
obtaining orders for ground satd­
lite installations in Australia. 

The company has already re­
ceived the con tract for Australia's 
first commercial ground satellite 
station in Moree, ew South " ' ales 
[Electronics, Dec. 12, p. 26]. Col­
lins is further reinforcing its posi­
tion in the country by building a 
factory near Melbourne. The new 

factory won't be completed in time 
to contribute signilicantly to Col­
lins ' work on the Moree station, 
but should b e ready for future con­
tracts. Thus Collins seemingly has 
an edge if Australia goes ahead 
with plans to es tablish a westward­
looking station to service the In­
dian Ocean satellite of the global 
Intelsat-3 series. 

The eas t-looking Moree station, 
slated for completion in late 1967, 
will initially be capable of han­
dling 600 telephone channels and 
one television channel. 

Around the world 

Britain. The Racal Co., a recent 
addition to the ranks of British IC 
manufacturers , is planning to pro­
duce "special" linear integrated cir­
cuits for use initially in the com­
pany's own communications gear. 

Spain. With traffic jams an every­
day occurrence in Madrid and Bar­
celona, officials of these cities 
have decided to install electron­
ically controlled traffic-light sys­
tems . U.S., French , Italian and 
British concerns are competing for 
the contracts. 

Sweden. A million-dollar contract 
for a computer-operated warehouse 
has been avvarded to the Westing­
house Electric Corp. by Scania 
Vabis AB, a Swedish truck and bus 
manufacturer. Included in the pack­
age: a Prodac 50 computer system, 
storage racks , stacker cranes, con­
veyors and an electrical system. 
The 31,000-square-foot facility is 
scheduled to go into operation in 
the spring of 1968. 

South Africa. The Burroughs 
Corp. has successfully broken into 
the British-dominated South Af­
rican computer market with a $17.4 
million order. Burroughs is to sup­
ply six B3500 computers and re­
lated equipment to the Trust Bank 
of South Africa's main branches in 
Johannesburg, Cape Town and 
Durban. 

Britain. A subminahire rate gyro 
manufactured by Elliott-Automa­
tion, Ltd., has been ordered for 
incorporation into the guidance 
head of the Anglo-French Martel 
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air-to-surface tactical missile. The 
gyro is fluid damped, is unheated 
and is contained in a cylinder one 
inch in diameter and two inches 
long. It is based on the GR-H4 gyro 
developed by the Nortronics Di­
vision of the Northrup Corp. 

Soviet Union. Further evidence 
that the Russians plan to step up 
semiconductor production turned 
up this month in Britain when the 
Thermal Syndicate group got a 
Soviet order for $860,000 worth of 
machinery and know-how for a 
synthetic silica glass plant. Silica 
glass serves as a substrate and 
encapsulation material for tran­
sistors. The machinery is destined 
for a plant the Russians will build 
near Moscow early next year. 

East Africa. The 2,000-mile tele­
phone trunk ring that loops 
through Kenya, Uganda and Tan­
zania will be completed next year. 
A contract for the last two links, 
which will join Kampala, Uganda 
and Dodoma, Tanzania, has been 
awarded to Britain's Marconi Co. 
by the East African Posts and 
Telecommunications Administra­
tion. The two links will be tropo­
spheric scatter systems with quad­
ruple diversity receivers. Drive 
amplifiers will have I-kilowatt 
power for the Kampala-Mwanza 
link across Lake Victoria. For the 
Mwanza-Dodoma land link, 10-kw 
amplifiers will be used. 

Scandinavia. A special three­
nation committee on satellite com­
munications has recommended that 
the Scandinavian countries build 
their own ground station. At pres­
ent, calls between North America 
and Scandinavia via satellite are 
handled by the Goonhilly Downs 
station in Cornwall, England. The 
estimated cost of the station is $3.5 
million, but the committee's studies 
showed it would be a money-saving 
investment. 

Common Market. The Commis­
sion of the European Economic 
Community plans to formulate a 
common policy for research and 
technological development for the 
six nations. The first step has been 
the selection of Paris-based con­
sultants, Bureau d'Information et 
Previsions Economiques, to survey 
research practices, licensing ar­
rangements, financing and the like. 
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SOUlH 
DAKOTA 

Millions of Americans have made 
SOUTH DAKOTA their ideal vaca tion­
land . Now they're learning that it's 
al so a great BUSINESS-land . Big, 
uncluttered, lots of hunting, fishing, and 
just plain liveability Yet close to 
everywhere at the continent's crossroads. 

5¢ postage may be all that stands be­
tween you and a new future in un ­
crowded SOUTH DA KOT A. Let us send 
you our new portfolio today. 

CONTACT 

Jomes W. Monroe, Director 
Industrial Developmen t & Expansion Agency 

Room K 
Pierre, South Dakota 57501 
Ph. 224-5911 Area Code 605 
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HIGH 
STABILITY 
CRYSTAL 

OSCILLATORS 

Compact modules contain glass· 
sealed crystal units, transistorized 
circuitry, and proportional control 
ovens for freedom from RFI. For 
precision frequency or time base 
reference in counters, signal gen· 
erators, and master oscillator sys· 
terns. Industry's smallest package 
sizes, lowest power requirements, 
and fastest warm-up time. Cus· 
tom-designed units such as mul· 
tiple·frequency oscillators also 
available. 

SPECIFICATIONS 
Frequency Range 

10 kc to 100 me 
Short Term Stability 

up to 1 part in 10' 
Long Term Stability 

up to 1 part in 10• 
Ambient Temperature Range 

-55 °C to 95 °C 
Oscillator Supply 

±6 V, ±12 V, +24 V, +28 V, etc. 
Oven Supply 

+28 vdc or 115 vac 
Standard Oven Sizes (inches) 

2 x 2 x 4; 1.5 x 1.5 x 3.25 
Output Power 

up to 500 mw 
Output Waveform 

Sine, square, or special 

Write for Bulletin 6350 

MICROSONICS, INC. 
a subsidiary of the 

SANGAMO ELECTRIC COMPANY 

60 Winter Street 
Weymouth, Massachusetts 02188 

Area Code 617 337-4200 
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rr Pleaoe ,.,d me e FREE ~PY of "T''"''''°'°''""'°';,tioo 11 
I related to circuit performance," along with detailed specifl· I 

cations on ITI strip line transistors. 

I Name ....•••••••••••••••••••• , • , •••••••• Tide • • .. • • •• •• • • ... ••• I 
Company •••••••••••••••••••• .•••••••••••••••••••••••••••••••••••• 

I ...... " · · · · ·· ·· · · ·· · · ·· · · · · · · ... · · · ·· · · · · ·· · ..... · · · .. · · · · · · · ·· · I ll. ~ ........................ Stm .............. ~p ••..•• ~ 

ITT's exclusive strip line packaging makes 
VHF/ UHF transistor circuits work better 

The strip line package reduces or eliminates many of the 
difficulties that were formerly inevitable when working with 
high-power VHF-UHF transistors. 

Consider these advantages : strip line configuration 
simplifies final tune-up by virtually eliminating instability; 
low-inductance package means easier matching to driver 
stages and broad bandwidth. For 400 MHz appl ication, you 
may select the 3TE440 (15 watts output) or the 3TE450 
(4 watts output) . 

For full details fill in the coupon above. Or see for 
yourself - sample quantities are available off the shelf 
from your ITI distributor or factory representative. 

ITT 
SE MICONDUCTORS 

ITI SEMICONDUCTORS IS A DIVISION OF INTERNATIONAL TELEPHONE ANO TELEGRAPH CORPORATION, 33 01 ELECTRONICS WAY, W EST PALM BEACH, FLORI DA. 
FACTORIES IN WEST PALM BEACH , FLORIDA, PALO AL TO, CALIFORNIA; LAWRENCE. MASSACHUSETT S: HARLOW AND FOOTSCRAY, ENGLAND: FREIBURG ANO NURENBERG, GERMANY 
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New Low-cost ~VM I DC Standard G/ves 

0.01% FOR 90 DAYS 
... and five multi-purpose functions as well , for less 
than you normally pay for a single-function instru­
ment! Reason for the superior stability of this all-solid­
state calibrating tool: use of precision hp wire-wound 
resistors in the decade and range dividers, plus a 
temperature-compensated Zener diode reference 
supply. Other advantages include an input impedance 
greater than 109 ohms in DC 6 VM, and VM inde­
pendent of null, 5-digit resolution, automatic decimal 
point, floating input, recorder output, plus overload 
and short-circuit protection. Calibration labs save 
high-cost time with 90-day calibration cycle, and 
simple two-step calibration from DC to 20 kHz. 
Compare price ($1675) and specs: 

DC STANDARD, 90-DAY CYCLE, ± 0.01% or 0.001% 
FS (whichever is greater) from 0-1000 volts. Output 
resolution is 1 ppm on any range. Short-term sta­
bility typically better than 20 ppm/ mo. Remote 
sensing permits output regulation at point of meas­
urement. Temperature coefficient is less than 3 
ppm/'C from 0-50°C. 

AC DIFFERENTIAL VOLTMETER, 90-DAY CYCLE 
± 0.02% + 0.01 % of range from 400 Hz to 5 kHz 
(with reduced accuracy to 100 kHz). TC is less than 
20 ppm/ °C, 20 Hz to 10 kHz, 5-40°C. Input capaci­
tance of less than 5 pf reduces loading errors and 

circuit instabilities during measurement. Input im­
pedance is 1 megohm. 

DC DIFFERENTIAL VOLTMETER, 90-DAY CYCLE 
± 0.02% or ± 0.002% FS (whichever is greater) from 
0-1000 volts. Input impedance is greater than 109 

ohms on all ranges independent of null - an ideal 
characteristic for drift measurements when null can­
not be maintained. TC is less than 3 ppm/°C from 
0-50 °C. 

AC-DC VOLTMETER/ POWER AMPLIFIER provides 
greater than 109 ohms input on all DC ranges plus 
high AC input impedance (106 ohms shunted by less 
than 5 pf). In addition to the five functions shown, 
this calibration lab instrument provides a ± 0.02% 
unity-gain amplifier from 0-1000 volts. 

DC DIFFERENTIAL VOLTMETER OPTION 7418 01 
provides ± 0.01 % DC 6 VM, and ± 0.02% DC stand­
ard. Other specs identical. Ask for a demonstration 
or contact Hewlett-Packard, Palo Alto, California, 
94304. Tel. (415) 326-7000. In Europe: 54 Route des 
Acacias, Geneva. ,, .... 

HEWLETT ' PACKARD 
An extra measure of quality 
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The new RCA 2N3839 for critical !ow-noise UHF 
applications in Military and Aeros12_ace equipment is ... 

directly interchangeable with 
the low-noise RCA 2N2857 ... 

and has a 1.1 dB lower NF 
That's right! The famous, field-proved transistor family that brought you 
the low-noise RCA 2N2857, with types which meet requirements of MIL­
S-19500/ 343 USAF, now gives you even lower noise capability in ampli­
fier, oscillator and converter applications with the new RCA 2N3839. 

Formerly known as developmental type TA2363, the new RCA 2N3839 
silicon n-p-n epitaxial transistor offers the superior performance and re­
liability features of the 2N2857, with a substantially lower noise figure 
. . . only 3.4 dB max. at 450 MHz! And power gain is 12.5 dB min. at 450 
MHz. Furthermore, RCA can supply these new, high reliability UHF 
transistors in production quantities. 

For complete pricing and delivery information on the new, low-noise 
2N3839, call your RCA Field Representative. Ask him, too, about RCA 
developmental types which can meet even lower NF requirements, as 
well as information on ultra-reliable versions of the RCA 2N2857. For 
technical data sheets, write RCA Commercial Engineering, Sec. CN12-4, 
Harrison, N.J. 07029. Also available through your RCA distributor. 

• • 
RCA Electronic Components & Devices 

The Most Trusted Name in Electronics 
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