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communications Ltd . had a hard 
time finding enough trained person­
nel for its check-out staff. So it de­
cided to find another answer. 

Now on line is completely auto­
matic test gear th at can check out 
transceivers a ll th e way up to trans­
mission frequencies, which in Brit­
a in can reach 470 mega hertz. The 
old check-out routine ca lled for 
a utomatic testing at de and low-fre­
quency ac- up to 450 kilohertz. But 
a ll radio frequency tests were done 
manua ll y or se miautom a tically. 
Pye's new equipment, developed 
with Marconi Instruments Ltd. and 
Honeywell Ltd. , relieves a bottle­
neck in production, which last year 
totaled a bout 70,000 transceivers. 

Marconi has supplied two com­
plete auto-testers a nd Honeywell 
one. All a re designed to process be­
tween 7,000 and 8,000 printed cir­
cuit boards or about 800 complete 
se ts in a 60-hour week. So far, one 
Marconi tester is fully operational , 
checking out abou t 400 transceivers 
a nd 3,000 boards a week. 

Two-way improvement. J o hn 
C hurcher, Pye's quality assurance 
manager, says its performance so far 
indicates a rate of return on invest­
ment of about 30% from two im­
provements alone- a reduction in fi­
nal test time for a complete set from 
30 minutes to 3 minutes, and a 
much lower defect rate at final test 
due to vastly improved printed cir­
cuit boa rd testing. 

The fault rate a t final test has 
dropped from an average of approx­
imate ly one per transceiver to one 
per six transceivers. This rate of re­
turn on investment does not count 
spin-off benefits such as fewer war­
ranty service claims due to more ac­
curate testing or the improved feed­
back from production to design 
beca use full test result print-outs are 
ava il abl e. 

Churcher says that as far as he 
knows no mobile radio maker has 
a utomated testing above 10.7 MH z­
a common i-f frequency. At the final 
test stage, auto- testing means tha t 
approximately twi ce the number of 
tests can be applied- about 45- with 
a n order of magnitude grea ter accu­
racy, and in an order of magnitud e 
less time. For board tests it's not so 

easy to generalize, but ro ughly 
speaking Pye has doubled the num­
ber of tests per board, which can be 
done in 25% less time. Both time 
comparisons include loading and 
unloading. 

Beca use auto-testers can be oper­
a ted by relatively unskilled workers, 
it has been possible to move the 
small number of more highly skilled 
testers up from testing to fault diag­
nosis, easing one of Pye's other la­
bor problems. These men use the 
auto-test print-out to loca te fau lty 
components. 

Some handwork. Alignment of 
transmitter and receiver is still car­
ried out manually, because it's not 
possible to automate that function 
completely a nd semia utomatio n 
wastes a disproportionate amount of 
a uto tes ter time . Thus , Churcher 
says, the best economic tradeoff is to 
do it entirely manually. 

Churcher cautions that anybody 
wanting to automate testing ought 
to do some deep thinking to deter­
mine where best in the production 
process to do the tests- and how 
many to do- to ge t the best return 
on the large capital outlay involved. 

The best distribution of tests, says 
Churcher, is ultimately determined 
by th e incidence of statisti ca lly ran­
dom component fail ures, which th e 
test systems engineer must know. 
Pye started otr applying a blanket 
check involving about 40 tes ts to an 
average board, but by re-arranging 
the tests into a graded sequence 
based mostly on probability, Chur­
cher has cut the average to a bout 15 
without increas ing defects in assem­
bled equipment. 

Multiplexing cuts error 

rate as channels decrease 

Two electronics teachers, applying 
what they teach, have built a digital 
data multiplexer working on a new 
princi ple. They've taken up an idea 
proposed by a German engineer, 
Henning Harmuth of Leopolds­
hafen, that information can be car­
ried in modulated code words. 

The way the two men- Robert 
Barrett and John Gordon of Hat-

field Polytechnic at H atfield , 
Hertfordshire-have worked it out, 
the system has a n advantage over 
tim e-division and frequency-divi­
sion multiplexing. Its transmiss ion 
error performance improves a uto­
matically, without any manipulation 
or extra circuitry, as the number of 
channels in use fa lls off from the 
maximum available. If a system is 
built fo r standard error performance 
with a ll channels in use- which will 
cost no more than for TDM or FDM , 
according to Gordon- there is a 
bonus of free extra reliability during 
off-peak periods. 

The work has been fi nanced by 
the Defence Ministry's Signals Re­
searc h a nd Development Estab­
lishment (S RD E), which may take it 
up at some future time. For the mil­
itary, the poten tial advantage is th at 
delibera te suppression of so me 
channels could provide a very high 
degree of freedom from errors, if 
that were necessary. On the snag 
side, an individual sys tem is a t 
present Limited to seven channels, so 
that there may be problems in fit­
ting it in with conventional 12-chan­
nel systems 

In code. Basically, a digital code 
word transmitted unaltered repre­
sents a I and transmitted inverted 
represents a 0. The received signal is 
demodula ted by comparing it with 
the original code word . Obviously, 
transmitting a whole code word of 
several bits to represent a si ngle 
da ta bit is grossly wasteful. 

The achievement of the two re­
searchers is in working out how to 
reduce the number of transmi tted 
bits to equal the number of data 
bits, plus an allowance for synchro­
nizing bits. They claim th e data con­
tent of the pulse stream is the same 
as for tdm, and they lose nothing in 
obtaining better error performance 
a t part capacity , at least in a seven­
channel system. 

Each of the seven cha nnels has its 
own individu al code word, seven 
bits long, which is repeated indefi­
nitely together with an eighth syn­
chronizing bit. T he seven words are 
exactly para llel, in the same time 
slot. Each is a combination of three 
Os a nd four Is, which is reversed 
when the word is inverted to trans-
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mit a data 0. The code words are 
generated in parallel in a function 
generator, pass through a modulator 
where they are inverted or left 
alone, and then, still in parallel syn­
chronism, pass bit by bit into a ma­
jority voting gate. 

This gate scans the first bit of all 
seven words, and puts out a 1 if 
there are more ls than Os in the 
seven leading bits, and a 0 if there 
are more Os than ls. Because there 
are seven channels, there must al­
ways be a clear majority. This action 
is repeated for the second bits, third 
bits and so on. Thus, the majority 
gate puts out a seven-bit word rep­
resenting the seven parallel data bi ts 
in the seven channels. It is this word 
that is transmitted. 

At the receiving end, the trans­
mitted word is compared, bit by bit , 
with all seven unmodulated code 
words. If the transmitted word is 
more like a code word than it is un­
like, a transmitted data I is regis­
tered. If it is more unlike than it is 
like, a data 0 is registered. 

The demodulation is done by 
feeding the transmitted word into a 
seven-bit parallel-output shift regis-

Electronics/ March 13, 1972 

Black box. Two-speed magnetic sheet 

recorder is the heart of narrowband tele­

phone TV system . Both transmitting and re­
ceivinq station (above) have one. 

ter and comparing it with the code 
word hard-wired into a majority 
gate. The gate produces an output if 
there are more like characters than 
unlike. Hence there are seven demo­
dulation gates, one per channel. 

Gordon has a laboratory setup to 
demonstrate that this system of mul­
tiplexing by majority vote and de­
multiplexing by comparison and 
majority vote works accurately. 
However, he can't find more than 
seven code words that give unam­
biguous results. And he hasn' t 
worked out a theory of why the er­
ror self-correction properties of the 
system improve as the number of 
channels in use decreases. 

But by introducing deliberate 
random errors, he shows that per­
formance improves until, when only 
three channels are in use , all single­
bit errors in received seven-bit 
frames are corrected automatically 
in demodulation. When only one 
channel is being used, incoming 
frames can have up to three bits 
wrong and the demodulated data is 
sti ll correct. 

Japan 

Video sheet recorders drive 

narrow-band TV telephone 

While telephone administrations the 
world over debate on the future of 
television telephones and the re-

quired bandwidth, engineers at 
Matsushita Electric Industrial Co.'s 
Wireless Research Lab have devel­
oped an efficient method of trans­
mitting television pictures over ordi­
nary telephone lines. 

The limited information trans­
mission capacity of the telephone 
line restricts the system to still pic­
tures, but there is no requirement 
that the object or diagram being 
televised be stationary because the 
still picture can be an instantaneous 
snapshot of the moving image 
picked up by a camera. 

A single field extracted from a 
camera signal is stored in a video 
sheet recorder at the sending end. 
After the field has been recorded, its 
time scale is lengthened from the 
normal I /60 second to 30 seconds 
by slowing down the recorder. This 
conversion decreases the maximum 
frequency sufficiently so that a sig­
nal can be transmitted over a nor­
mal 0.3- to 3.4-kilohertz telephone 
channel. 

Fields. At the receiver, another 
sheet recorder records the incoming 
signal at the slow time scale and 
then reproduces it in the normal 
time scale. The signal is then re­
corded on a video tape recorder that 
has had its mechanism modified for 
intermittent motion of the tape. The 
tape, stationary for the recording 
and playback of individual fields , 
advances between fields. This per­
mits continuous reproduction of in­
dividual fields, which appear as 
stationary images on the monitor 
until the next field has been com­
pletel y received and transferred 
from the sheet. 

The tape recorder acts as a file 
memory for the fields that have 
been received. Fields are displayed 
continuously for about 50 seconds, 
which includes the 30 seconds re­
quired for transmission of each suc­
ceeding field and the 12 seconds 
needed to accelerate the sheet 
recorder up to the normal-time­
scale speed. 

The system only transmits one of 
the two fields making up each frame 
of the television picture. This is a 
compromise between resolution and 
shorter transmission time . The 
bandwidth of the video signal is Jim-



Electronics international 

ited to somewhat more than half 
that of the original signal, both to 
give equivalent resolution in hori­
zontal and vertical directions and to 
achieve a further saving in trans­
mission time. 

Retaining resolution. Overall res­
olution of the transmitted picture is 
at least 200 lines horizontally and 
170 lines vertically. The signal-to­
noise ratio of received pictures is at 
least 30 decibels, which is more than 
sufficient for transmissiion of head 
images of individuals or even 
groups of several persons, large let­
ters, and even not too complex dia­
grams. 

Scan conversion is performed by 
a newly developed video sheet 
recorder. In this unit, the head re­
mains at the same location until the 
track underneath it becomes worn 
out, and then the head is ad­
vanced to the next track manually. 
However, track life is extremely 
long because the head merely rests 
on the sheet, with a force of several 
grams supplied by gravity. When all 
tracks become worn out, replace­
ment of the magnetic sheet is 
simple. 

The sheet provides the required 
scan conversion by rotating at 3,600 
revolutions per minute for recording 
or playback of standard television 
signal, and 2 rpm for playback or 
recording of the narrow-band video 
signal. 

Two-motor drive system. The 
turntable is mounted directly on the 
shaft of an induction motor used for 
high-speed drive. A sheet with a 
magnet embedded at one point ro­
tates on the same shaft and operates 
a reed switch, which senses both 
speed and phase of the turntable to 
control motor slip. Low-speed drive 
consists of a brushless de motor, 
which drives a rubber tire on the 
turntable rim. 

A single field signal is initially re­
corded as a frequency modulated 
carrier that has frequency of 3.5 
megahertz at sync pulse peaks and 5 
MHz at white peak. Because the 
original video signal has frequency 
components up to about 3 MHz, 
there are sidebands that make the 
spectrum of the modulated signal 
extend from about 0.5 MHz to about 

6.5 MHz. However, much of the up­
per sideband is cut off because it ex­
ceeds the frequency capabilities of 
the recorder. 

When the turntable is switched to 
low, reproduced frequencies become 
111 ,800 of their original frequency, 
reducing the white peak to 2.78 
kilohertz and the sync pulse tips to 
1.94 kHz. The lower sideband­
which extends down to about 278 
Hz- is almost completely trans­
mitted, but much of the upper side­
band exceeds the capability of the 
telephone transmission line. 

France 

Tl harvests technological 

crop of ideas in Europe 

Texas Instruments is reaping unex­
pected bonuses from its widespread 
European operations as its own for­
eign employes contribute tech­
nology that can be applied in other 
TI plants. Two recent examples are a 
new process for automatic gate 
alignment originated by the French 
staff and a new highly-automated 
bonding machine designed and 
built by the German staff of TI­
Deutschland, with an assist from 
U.S. specialists. 

And the French are especially 
proud that n 's new SATO process, 
for self-aligned thick oxide, [Elec­
tronics, Jan. 3, p. 89] for use in large­
scale integration MOS circuity was 
developed in large "part from work 
done in the laboratory at Ville­
neuve-Loubet, just up the French 
Riviera from Nice. "Admittedly, the 
reverse is more often true," says one 
Frenchman who helped conceive 
the process. "Usually we are the 
beneficiaries of advancements made 
on the American side." 

The French R&D team spent 
about three years working out its so­
called Samnos method, for self­
aligned metal nitride oxide semicon­
ductor. TI in Dallas followed the 
French work closely as it was re­
ported in the regular monthly tech­
nical reports that foreign plants 
make to the home office. U.S.-based 
TI engineers also looked in on Sam-

nos progress on their periodic visits 
to the French plant. 

The American researchers took 
up a parallel project and emerged 
with SATO, which was put into pro­
duction commercially a few months 
ago. Exactly how much the Ameri­
cans borrowed and how much they 
developed on their own remains a 
delicate subject in the atmosphere 
of rivalry that resulted between the 
two contributing teams. 

The French say the two tech­
niques are "very similar" except 
that the French were using metallic 
masking techniques. "Our work was 
valued by Dallas," one researcher 
says, "and there's no doubt we were 
ahead much of the way and played 
a key role in SATO's development." 

SA TO is being promoted as a pro­
cess that beats the other three stan­
dard methods of MOS LSI gate self­
alignment- silicon gate, molybde­
num gate, and ion implantantion. In 
SATO, the gate electrode overlaps 
the source and drain region but is 
separated from the diffusion by 
thick oxide. TI says its "significant 
departure" from the other three 
self-alignment methods was the use 
of silicon nitride as a diffusion and 
oxidation mask. The high density of 
silicon nitride makes a 1,000-ang­
strom layer sufficient to serve as an 
effective mask. 

Bonder. On the mechanical side, 
n 's German staff came up with 
plans for a new bonding machine. 
Dallas liked the idea well enough to 
provide special development funds 
for the project about a year ago. The 
result is a still-secret bonder that, 
according to TI-France production 
manager Bernie Yurin, increases 
production 260% on 14-pin circuits. 
It is being built in Germany, Italy, 
France, Formosa , and Singapore 
and machine installation already is 
well under way. 

Stewart Carrell, n 's vice president 
in charge of European operations, is 
a believer in multinational input in 
the electronics industry. Aside from 
technical benefits, Carrell says, he 
likes individual plants to have a 
mixture of "nationalities and men­
talities" in management. "It en­
hances communications immen­
sely," he says. 
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# Selenia 

T1lligraf 
Signetics Corp., Sub. of 

Corning Glass Works 
Hall Butter Blatherwick, Inc. 

Silicon General 
Semper / Moser & Associates 

Simpson Electric Co. 
Amerad Advertising Services , Inc. 

Sini~rJ;~~~~~~~~~~~~~~~·~~~Donald , Inc. 
# Sorensen AG 

Mosse-Annoncen AG 
# Sorensen Operation Raytheon Company 

Provandie Eastwood & Lombardi, Inc. 
• Sperry Information Displays Division 

N. A. Winter Advertising Agency 
Stackpole Carbon Company, 

Electronic Components Division 
Ira Thomas Associates, Inc. 

State of Minnesota-Dept. of 
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166 

16 
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99 

Economic Development-Industrial Development 
148 

Chuck Ruhr Associates Advertising , Inc . 
• Systron Donner Concord Instruments 

Bonfield Associates 
T-Bar, Inc. 

The Robert A. Paul 
Advertising Agency, Inc. 

• Teledyne Philbrick 
Ingalls Associates, Inc . Advertising 

• Teradyne Components 
Quinn & Johnson, Inc. 

Thermotron Corporation 
Enterprise Advert1s1ng 

Thomas & Betts Company 
McCarthy , Scelba, OeBiasi 
Advertising Agency, Inc. 

Thomson CSF 
Bazaine Publ ici te 

Tako , Inc. 
Hakuhodo, Inc. 

Tun9Ji~f~sD~~!~~~~ ~6~~~~~1ectric Corp. 

Tyco, Saphikon Division 
Robwood Associates, Inc . 

Victoreen Instrument Division 
Dix & Eaton , Inc . 

• Wang Laboratories, Inc. 
WLI Associates Advertising 

Wavetek 
Chapman Michetti Advertising 

Westinghouse Semiconductor 
Ketchum, Macleod & Grove, Inc. 

# John Wiley & Sons 
Ed Mclean & Co., Inc. 

Classified & Employment Advertising 
F. J. Eberl e, Manager 212-971-2557 

EQUIPMENT (Used or Surplus New) For Sale 
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39 
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164 
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44 

169 

134 

20-21 

178 

Jensen Tools & Alloys . .. ........ .. .. .. .. ................... 179 
Radiation Devices Co . ........... ...... .............................. 1 79 
Radio Research Instrument Co., Inc. ... . ...... 179 

• For more info rmation on co mplete product li ne sec adve r 
tisement in th e la1es t Electronics Buyer's Guide 
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Advertising Sales Staff 
Pierre J. Braude [212] 971-3485 
Advert is ing Sales Manager 

Atlanta, Ga. 30309 : Joseph Lane 
I 00 Colony Square. 1175 Peachlree St , N E 
[ 404) 892-2868 

Boston, Mass. 02116: James R. Pierce 
607 Boylston St. [617] 262-1160 

Chicago, Ill . 60611 : Robert W. Bartlett 
Kenneth E. Nicklas, 645 North M1ch1gan 
Avenue. [312] MO 4-5800 

Cleveland, Ohio 44113: Will1arr J. Boyle 
[716] 586-5040 

Dallas, Texas 75201 : Richard P Poole 
1340 Republic National Bank Building 
[214] RI 7-9721 

Denver, Colo. 80202: Harry B Doyle. Jr . 
Tower Bldg., 1700 Broadway 
[303) 266-3863 

Detroit, Michigan 48226: Robert W. Bartlett 
2600 Penobscot Building 
[313] 962-1793 

Houston, Texas 77002: Richard P. Poole 
2270 Humble Bldg. [713] CA 4-8381 

Los Angeles, Calif. 90017: Robert J Rielly 
Bradley K. Jones, 1125 W. 6th SI . 
[213] HU 2-5450 

Minneapolis, Minn. 55402: Kennelh E l\1cklas 
1104 Nonhslar Genier [612] 332-7425 

New York, N.Y. 10036 
330 w . 42nd Si. 
Warren H. Gardner [212] 971-3617 
Michael J . Stoller [212) 971-3616 

Philadelphia, Pa. 19103: Warren H. Gardner 
6 Penn Center Plaza. 
[212)971-3617 

Pittsburgh , Pa.1 5222 : Warren H. Gardner 
4 Gateway Genier. [212-971-3617 

Rochester, N. Y. 14534: William J. Boyle 
9 Greylock Ridge, Pittsford. N Y. 
[716] 586-5040 

St. Louis , Mo. 63105 : Kenneth E. Nicklas 
The Clayton Tower, 7751 Carondelet Ave 
[341] PA 5-7285 

San Francisco , Calif. 94111 : Don Farris 
Robert J Rielly, 425 Battery Street. 
[ 415] 362-4600 

Paris: Alain Offergeld 
17 Rue-Georges Brzet. 75 Paris 16, France 
Tel : 720-73-01 

Geneva : Alain Offergeld 
1 rue du Temple , Geneva , Switzerland 
Tel: 32-35-63 

United Kingdom: Kerth Mantle 
Tel: 01-493-1451, 34 Dover Stree1. London WI 

Milan: Robert Sa1del , Roberto Laureri 
I via Baracch1nr Phone 86-90-656 

Brussels: Alain Offergeld 
23 Chaussee de Wavre 
Brussels 1040. Belgium 
Tel: 13-65-03 

Stockholm: Brian Bowes 
Oll1ce 17, Kantor-Center AB, Hagagarten 29 . 
113 47 Stockholm. Tel. 24 72 00 

Frankfurt / Main: Fritz Krusebecker 
Liebigstrasse 27c 
Phone 72 01 81 

Tokyo: Masaru Wakeshima. McGraw-Hiil 
Publications Overseas Corporation , 
Kasum1gasek1 Building 2-5 , 3-chome , 
Kasum1gasek1, Ch1yoda-Kc, Tokyo. Japan 
[581)9811 

Osaka : Ry11 Kobayashi , McGraw-Hill 
Publications Overseas Corporat1on, Kondo 
Bldg .. 163, Umegae-cho Kila-ku [362] 8771 

Australasia: V.arren E Ball. IPO Box 5106, 
Tokyo , Japan 

Business Department 
Stephen R. Vveiss, Manager 
[212] 971-2044 

Thomas M. Egan, 
Production Manager [212] 971 -3140 

Carol Gallagher 
Assistant Production Manager [212] 971-2045 

Dorothy Carter, Contracts and Billings 
[212]971-2908 

Frances Vallone, Reader Service Manager 
[212] 971-6057 

Electronics Buyers ' Guide 
George F. Werner, Associate Publisher 
[2 12] 971-3139 

Regina Hera, Directory Manager 
[212] 971-2544 
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If you're on the verge of open insurrection over frequency coun­
ters that deliver too much price and not enough performance .. . 

Join the Heath/Schlumberger 
Counter Revolution! 

We believe counters should provide more performance at a lower 
price ... and we've got the products to back up that radical phil-
osophy ... our SM-104A and SM-105A 80 MHz Frequency Counters: 
Choice of time bases. If you want the best stability and time base 
accuracy you can buy at a modest price, choose our SM-104A with 
built-in TCXO that provides a 1 MHz -+-0.l Hz time base and -+-1 
ppm/year stability. It also provides 5 digits of BCD output, over­
range and print command. If you don't need this much time base 
or BCD output, order the SM-105A which uses a 1 MHz crystal ac­
curate to -+- 2 Hz with overall time base accuracy of -+- 10 ppm. 
Both counters share the following features. 
80 MHz capability at a 15 MHz price . . . delivers instant, accurate 
counting from 10 Hz to over 80 MHz without prescaling. Time base 
switch and overrange indicator allow an 8-digit measurement with 
resolution down to the last Hz -+- clock accuracy. 
High sensitivity .. . triggers up to 50 MHz with input levels as low 
as 100 mV ... to 80 MHz with only 250 mV. And FET input com­
pletely eliminates input attenuators. 
Other features include 5-digit LED readout ... superspeed Schot­
tky TTL ... rugged aluminum chassis ... handy gimbal mount . .. 
and quick switch-selection of 120 or 240 VAC operation. 
Order your SM-104A or SM -105A now ... and join the Heath/ 
Schlumberger Counter Revolution! 
Assembled SM-104A, 6 lbs., (less cables & connectors), 
mailable .. . ...... . ................... ..... ... . .... 500.00 
As~embled SM· 105A, 6 lbs., (less cables & connectors), 
mailable .... . ................... . .. .. .... . ....... . 350.00 
SM·104A/SM·105A SPECIFICATIONS - Frequency range: 10 Hz to over 80 MHz. Sen­
sitivity (after 5 minutes' warmup): 100 mV RMS, to 50 MHz; 250 mV RMS, 50 MHz 
to 80 MHz. Input Impedance: 1 megohm shunted by less than 15 pf. Maximum In­
put Voltage: 15 V RMS (max. DC input is ± 50 volts). Time Base: SM-104A: 1 MHz 
± 0.1 Hz. 1 ppm maximum change from 0-40° C ambient. 0.25 sec stability ± 1 x 
10-•. 1-y r. stability, ±1 ppm. SM·105A: 1 MHz ± 2 Hz; ±10 ppm, 0° C ambient ref­
erence to 25° C. Readout: Five 7-segment light-emitting-diode displays plus one 
light·emitting-diode for overrange indication. Power Requirements: 120/ 240 V, 50/ 
60 Hz, 12 watts. Dimensions: 9).{611 D x 6:Y•" W x 21/•" H. 

~~~;~~~;~~;~~~~~~~~~~;;---r~-:'lil--0-!!®-H-EA-~-,,-,-,-;.ai_,---, 
Department 501-423 
Benton Harbor, Michigan 49022 

O I want to join the counter revolution. Enclosed is$--- for . 
(model number) 

O I'm not a revolutionary yet, but try to convince me with your 1972 Instru-
mentation ca ta log. 

Name _______________________ _ 

Company/ Institution, __________________ _ 
Address ______________________ _ 
City ___________ state, _______ ___,_ip __ _ 

EK-327 
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Go ahead, 
dream 
your impossible dream • • • • 

Stopped by the need for a permanent magnet better than any 
that now exists? Maybe Hitachi Metals can help. At our 
magnetic and electronic materials research center and other 
laboratories, our experts are hard at work making magnets do 
more things than anyone thought possible. Developing new 
magnetic materials such as rare-earth cobalt , and finding new 
uses for magnets. No one knows wha t they ' ll come up with 
next But it just might be the answer to your impossible dream. 

Devotion to improvement, added to integrated production 
backed by years of experience, is behind the quality of Hitachi 
magnets. Quality that means cast magnets designed and fin ­
ished to close tolerances. Featuring high coercive force; big 
energy product ; magnetic field uniformity and stability. And 
cast in any shape - no matter how intricate. 

Here are some typical examples. 

Residual Coercive Energy 
Type Induction Force Product (Bx H) 

(Br) gauss (He) oersteds max . x 10- 6 

HI- MAG (ALNIC0-5· 7) 13,000-14,500 700- 800 6.8· 8.2 
YCM-88 (ALNIC0 -8) 8,800- 9,600 1,380-1,550 4.8- 5.5 
YCM-80 (ALNICO-Bl 7 ,500- 8.300 1,700-1,850 5.5· 6.5 
YCM-8E (ALNIC0-8) 7.500- 8,500 2,000-2,150 5.5· 7.0 
YCM-98 (ALNIC0-9) 10,000-11 ,000 1,350-1,500 9.0-11.0 

For full details about Hitachi magnets , write . 

Hitach i Meta l s , Ltd . 

•
HITACHI 
Head Off ice: Chiyoda Bldg .. Marunouchi , Tokyo, Japan 

H itachi M etals America, Ltd . 
New York (Head Office): Magnet Materials Sect ., 437 Madison Ave .. 

New York. N.Y. 10022 . U.S.A. Tel. 212-758-5255 
Chicago: 2200E. Devon Ave .. Des Plaines , Ill. 60018 . U.S.A. 

Tel. (312) 299-0031 
Detroit: Suite 375 . 24300 Southfield Ro ad. Southfield , Mich igan 48075 . 

U.S.A. Tel. (313) 557-7142 
Los Ange le s : Suite 870 . 1901 Ave . of the Stars, 

Los Angeles , Ca lif ., 90067 U.S.A. Tel. (213) 553 -6649 
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lnterelectronics all-silicon thyratron-like gat· 
ing elements and cubic-grain toroidal magnetic 
components convert DC to any desired number 
of AC or DC outputs from 1 to 10,000 watts. 

Ultra-reliable in operation (over 260,000 
logged hours), no moving parts, unharmed by 
shorting output or reversing input polarity. 
High conversion efficiency (to 92%, including 
voltage regulation by lnterelectronics patented 
reflex high-efficiency magnetic amplifier cir· 
cuitry.) 

Light weight (to 6 watts/oz.), compact (to 
8 watts/cu. in.), low ripple (to 0 .01 mv. p·p), 
excellent voltage regulation (to 0.1 o/o ), precise 
frequency control (to 0.2% with lnterelectronics 
extreme environment magnetostrictive stand­
ards or to 0.0001 o/o with fork or piezoelectric 
standards.) 

Complies with MIL specs. for shock (lOOG 
11 misc.), acceleration (lOOG 15 min.), vibra· 
tion (lOOG 5 to 5,000 cps.), temperature (to 
150 degrees C), RF noise (1-26600). 

AC single and polyphase units supply sine 
waveform output (to 2% harmonics), will 
deliver up to ten times rated line current into 
a short circuit or actuate MIL type magnetic 
circuit breakers or fuses, will start gyros and 
motors with starting current surges up to ten 
times normal operating line current. 

Now in use in major missiles, powering 
telemeter transmitters, radar beacons, elec· 
tronic equipment. Single and polyphase units 
now power airborne and marine missile gyros, 
synchros, servos, magnetic amplifiers. 

lnterelectronics-first and most experienced 
in the solid-state power supply field produces 
its own all-silicon solid-state gating elements, 
all high flux density magnetic components, 
high temperature ultra-reliable film capacitors 
and components, has complete facilities and 
know how-has designed and delivered more 
working KVA than any other firm! 

For complete engineering data, write Inter­
electronics today, or ca ll 914 Elmwood 8-8000. 

INTERELECTRONICS CORP. 
700 U.S. Route 303 Congers, New York 10920 
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