







































































































































































































































































































































































































































































































































































































































































































































































































































































It adds up

For Japanese desk-calculator
makers, it’s not a matter of whether
to shift to integrated circuits but
when. And for the Canon Camera
Co., the time is now. The company
will start selling 1c calculators in
Japan on May 1. The machines will
most likely make their bow in the
U.S. sometime this fall.

Canon’s move makes it the third
major Japanese calculator pro-
ducer—after the Hayakawa Electric
Co. and the Sony Corp.—to get a
line of 1c models into production.
But where Hayakawa counts on
Japanese semiconductor suppliers
for its kingpin circuits and Sony
makes its own, Canon has turned to
Texas Instruments.

The Canon calculators, desig-
nated the models 163 and 161S,
are built around seven types of
11 diode-transistor-logic packages.
Canon claims the packages are
built to its specifications, but one
competitor insists they’re the same
rackages 11 supplies for the Singer
Co.’s Friden printing calculator.

On the line. Whether specials
or simply specially tested off-the-
shelf packages, the 1c’s Canon is
getting from 11 add up to a whop-
ping order. Canon says it plans to
produce some 1,500 1c machines a
month, and each one will employ
170 ptL packages; this works out to
250,000 packages a month.

Along with the 1c’s, which are
used for arithmetic, program, and
control operations, the new calcula-
tors have discrete transistors to
drive the readout displays. And
there’s a magnetic delay line that
functions as five registers—three for
arithmetic and two for memories.
Both the displays—cold-cathode
tubes—and the delay line are new
items in Canon desk calculator
equipment.

Comparable. The performance of
the model 163 is said to match
that of Hayakawa’s CS-32A, also a
16-digit 1c calculator. Average add
and subtract time for the Canon
machine is 0.01 second; average
multiply and divide time is 0.2
second. In Japan, Canon will sell
the model 161 for $958, some $14
less than the price Hayakawa lists
for its CS-32A. Hayakawa has the
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Clearest

Logic:

i

Logic modules are built on printed circuit cards. Hole location and
front-to-back registration must be very accurate for machine assembly.
Hand assembly is costly. Plated thru-holes must provide positive con-
tinuity. Rejects are costly. Circuit boards for logic modules must be
easily solderable. Poor solderability is costly. Printed circuit cards must
be delivered in volume quantity for large-scale logic module produc-
tion. Time delays are costly.

These are the reasons that Cinch-Graphik boards are built with such
exacting precision. Anything less is too costly.

CINCH-GRAPHIK

DElsVEE S

MEMBER

ON OF UNITED-CARR

200 South Turnbull Canyon Road, City of Industry (Los Angeles), Calif. 91744 - Phone (213) ED 3-1201, Sales
offices in 33 principal cities throughout the United States, Great Britain, Canada, Australia and West Germany.

CONSISTING OF CINCH MANUFACTURING COMPANY, CINCH-GRAPHIK, CINCH-MONADNOCK, CINCH-NULINE, UCINITE (ELECTRONICS) AND PLAXIAL CABLE DEPT.
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F-605 F-612

=030 Grystal Types:

(GP) for “General Purpose’ applications

(CS) for “Commercial” equipment

(HA) for “High Accuracy” close temper-

ature tolerance requirements
International Crystals are available from
70 KHz to 160 MHz in a wide variety of
holders.
Crystals for use in military equipment
can be supplied to meet specifications
MIL-C-3098C

International
Crystal Manufacturing Co., Inc.
guarantees
every crystal against defective materials
and workmanship for an wunlimited
time, when used in equipment for
which they were specifically

INTERNATIONAL

CRYSTAL MFG. CO, INC.
10 NO. LEE ® OKLA. CITY, OKLA. 73102

Circle 280 on reader service card

ELIABILITY
& ACCURACY

INTERNATIONAL PRECISION RADIO CRYSTALS

WRITE
FOR COMPLETE
CATALOG.

Electronics Abroad

edge, though, in size. Its calculator
fits into a standard desk drawer;
Canon’s is a little too tall for drawer
storage.

Canon’s 161S, an economy ver-
sion of the 163, omits many cal-
culation features, such as auto-
matic square root, and contains
only one memory. It will sell in
Japan for $764.

Italy

Unkind cut

Italians have taken to long-dis-
tance direct dialing with gusto. It’s
fast becoming a national habit to
ring up a distant relative from the
nearest phone—as long as it’s some-
one else’s.

Enough subscribers have com-
plained about unauthorized out-of-
town calls that phone companies
are taking a hard look at devices
that make it require more than a
furtive look to place a long-distance
call. Small locks that put a sub-
scriber’s phone off limits for any
kind of unauthorized call are on
the market, but the country’s phone
manufacturerers have their eyes on
a more sophisticated attachment—
one that cuts off the phone only
when an unauthorized out-of-town
call is attempted.

SGS-Fairchild, a major European
semiconductor producer [Electron-
ics, Nov. 27, 1967, p. 135], de-
veloped the attachment. It’s built
around a dozen integrated-circuit
packages that essentially decode
the dial pulses for the first digit of
the called number. If the pulses are
for a “1,” a “9,” or a “0”—all di-
rect-dialed long-distance calls start
with one of these—the decoding cir-
cuit actuates a relay that cuts the
phone off the line forthwith—before
the complete number can be dialed.
Input to the attachment is from a
transformer whose primary is
wired across the phone’s line.

The relay that normally discon-
nects the phone can be arranged so
that the call goes through but an
external monitor is alerted. There
are also versions where a key can
override the cutout relay.
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NEW FROM AUSTRON

PMC Series

TFO-22 Series

Tuning-Fork Oscillators

Your low-frequency control requirements can be met most econom-
ically with Austron's TFO-22, designed to drive latest TTL or DTL
micrologic devices. Features include wide temperature range and
frequency range from 360 Hz to 10 kHz. The PMC is a rugged control
device meeting severe shock and vibration MIL-SPEC requirements.
Frequency range is from 2 kHz to 10 kHz. Write for details on Aus-
tron’s complete oscillator line.

@AUSTRON s

10214 NORTH INTERREGIONAL HIGHWAY, AUSTIN, TEXAS 78753 TELEPHONE (512) 454-2581
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ﬁEw | smalest axial shielded inductor available
« the ““NANO-RED”’

0.250 =0.0

K e > #24 Range: 0.10zh to 1,000.h in 49 stock values
j@— 1.3 TYP. min. —gn] Size: Y dia. by % lg.

0.100 £0.010

ACTUAL SIZE

This new “NANO-RED” offers the highest inductance to size ratio available in an axial

shielded inductor. Exceptional “Q” and self-resonance characteristics. Max. coupling

2% units side by side. Non-flammable envelope. Designed to MIL-C-15305C. Operating
temperature —55°C to 125°C.

Other Lenox-Fugle Subminiature Shielded Inductors: [ e

Inductance Tolerance: =10%

au7_'__ MICRO-RED The “Micro-Red” is a shielded inductor that offers the largest

T N inductance range in its size: 0.10xh to 10,000xh. “Q” to “L”

0.125.007 I;:F— 1.3 TYP. min. -—i ratio unsurpassed, with excellent distributed capacity. In-
0378 in 61 predesigned values.

ductance tolerance +10%. Designed to MIL-C-15305C. Stocked

w212 ’jM'NI'RED The “Mini-Red” offers the highest “Q” to “L” ratio available

I“’|" LA TVR mins over inductance range 0.10xh to 100,0004h in its size. Induct-
m-v‘:.oor o450 ’| g w

ance tolerance #10% measured per MIL-C-15305C. Stocked
TORLID BELL D N in 73 predesigned values.

#24/#22 '0-395":020" DURA-RED The “Dura-Red” is designed to MS-90537 with inductance range
2 0.10gzh to 100,000xh with tolerance *+10%. Stocked in 73
T bene=sne® predesigned values.

0.157" *.010"

'@Data Sheets: writeorphone T T

W] LENOX-FUGLE ELECTRONICS, INC.

i 100 Sylvania Place, South Plainfield, N. J. 07080
Telephone: Code 201, 756-1164
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CLEVITE b, ,5h mark 260

4500 is a lot of money for a portable multi-channel recorder.
Oris it?

It depends on what portable recorder you’re talking
about. Take that new Mark 260 up there. It costs
$4500. But it’s a bargain. It has six analog channels,
and four event channels. (That’s more than you get
with recorders twice as big . . . and a lot more ex-
pensive). It has the famous Brush patented pressur-
ized ink-writing system. (No spatter, no puddles . . .
crisp clear smudge-proof traces at any writing speed)

. rugged, reliable solid state electronics. (Bounce it
around a bit. We don’t mind, and it doesn’t either)

. 8 pushbutton chart speeds (easy as changing
stations on your radio) . . . 9914% accuracy (which
is as good as our best, the Mark 200. And that’s a
Circle 284 on reader service card

good deal better than anything else on the market)
. frequency response out to 150 Hz at usable
amplitudes. Measurement range of 1 millivolt
to 500 volts (covers anything you’re likely to
handle). B At $4500 the new Mark 260 by Brush
is the recorder bargain of the year.
A full-color brochure is yours for the
asking. Write: Clevite Corporation,
Brush Instruments Division, 3773
Perkins, Cleveland, Ohio 44114.

CLEVITE BRUSH




New All-Solid-State hp 1200 Scope System
Sets New Standards of Performance for
Your dc-500 kHz Measurements

Now you canupgrade your low frequency measure-
ments with the new hp 1200 scope system for bet-
ter performance, greater sensitivity and improved
accuracy in the dc to 500 kHz range.

The hp 1200 scope system has an all-new de-
sign from the inside out to provide all-solid-state
reliability and stability. Drift has essentially been
eliminatedtoallowaccurate measurements—even
in the 100 uV dc area. Controls on the front panel
have been grouped to give faster measurements,
quicker set-up, direct dial readout even when
using the magnifier.

Choose from four models to get single or dual
trace 100 uV/cm sensitivity, or single or dual trace
5 mV/cm sensitivity. The 100 nV scopes have 17
calibrated ranges in 1-2-5 sequence with vernier
for continual adjustment between ranges. (The 5
mV scopes have 12 calibrated ranges.) All four

models have large 8 x 10 cm internal graticule
CRT's, single-ended or differential input on all
ranges, complete triggering versatility, external
horizontal input, dc-coupled Z-axis, beam-finder
—many of the features you normally associate only
with high frequency scopes.

All four models are available as lightweight
(< 25 pounds) cabinet or 514" high rack mounts.
Power consumption of 33 watts eliminates need
for cooling fans.

For details on how you can increase your mea-
surement confidence and your measurement ac-
curacy in the low frequency range, contact your
nearest hp field engineer. Ask him about the new
hp 1200 scope system. Or, write to Hewlett-
Packard, Palo Alto, California 94304. In Europe:
54 Route des Acacias, Geneva.

Circle 901 on reader service card

1200A/AR* 1202A/AR* 1205A/AR* 1206A/AR*
2 1 2 1
100 xV/cm 100 V/cm 5mV/em 5 mV/cm
100 dB 100 dB 50 dB 50 dB
Identical Amplifiers 17 vertical vs. Identical Amplifiers 12 vertical vs.
(17 ranges) 4 horizontal ranges (12 ranges) 4 horizontal ranges
$990 $790 $875 $715

* AR indicates 5%" rack mount model

HEWLETT hw PACKARD

OSCILLOSCOPE SYSTEMS

088/4




RCA hard-tube modulators...
for nanosecond service

Now, nanosecond switching time, low inductance, and
low capacitance come naturally for L-, C-, X-, and S-
band radar with RCA-4630 and 4634 Cermolox®tubes.
Representative of RCA’s capability in hard-tube mod-
ulator service, these conduction-cooled, beam power
tubes are especially suitable for high-package-den-
sity airborne applications where usec modulation of
reactive loads is required at high duty factors. Cermo-
lox construction achieves a new high in tight char-
acteristic control for ultra-reliable systems.

RCA-4630 is rated for 17 kV DC plate voltage. lis re-
liable matrix cathode permits a peak plate current
rating of 40.0 amperes at a duty factor of 12.5 per cent
and a pulse duration of 2 usec. RCA-4634 is rated for
7000 volts. Its peak plate current rating
ranges from 8.0 amperes at 2 usec pulse
length and 0.05 per cent duty factor
to 0.6 amperes at a DC level.

B RO S ik, T S R o

//r"

Your RCA Representative can tell
you more about these hard-tube
modulators and how their charac-
teristics and cooling methods can- .
be tailored to your space config- - \
urations. Technical data from
Commercial Engineering, Section

D-319-Q, RCA Electronic Components, T . )
Harrison, New Jersey 07029. Also :
available from your RCA Indus- e ' s

trial Tube Distributor. =

'RCA-4630 and 4634 are typical of the
compact, rugged units available from

e ~ RCA for use as hard-tube modulators.:



