
















































































































































































































































































































































































New products

Packaging & production

Pc-board drill
saves time

Chuck permits size change
in 2 seconds; dynamic brake
boosts throughput by 30%

Manufacturers of printed-circuit
boards know all too well the labor
burden entailed in changing from
one drill size to another during a
drilling operation. Removing and
replacing a drill in a key- or collet-
type chuck may require as much as
a minute. Most quick-change chucks
have another drawback. They limit
the board stack height to 3/16 inch.
But a new quick-change chuck
called the Changemaster Pow-
erquill, manufactured by the Power
Tool division, Rockwell Inter-
national, enables an operator to
change a drill in as little as 2 sec-
onds. If this chuck is teamed with a
dynamic brake that can bring a
drill, whirling at 54,000 rpm, to a
dead stop in 9 seconds, drilling
throughput rises by 30%.

It now becomes faster to change
drills than to change stacks of
boards. And doing away with re-
moval and replacement of stacks re-
duces the likelihood that hole cen-
ters will end up off true position.
When four to six drill sizes are re-
quired in a board, it has been com-
mon to leave a bit in place, rather
than tolerate the 45-t0-60-second
change time, and drill one stack af-
ter another. But each time a stack is
removed and replaced, positioning
€ITOTS May OCCUT.

The new chuck differs from many
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competing types in that it employs a
positive drive, whereas most other
quick-change systems employ cen-
trifugal clutches, which by their na-
ture confine the operating speed
range to that necessary to hold the
drill in place.

“Another problem with tradi-
tional quick-change chucks has been
that they have usually had a com-
mon shank diameter and a short
flute,” says J.E. Frank, president of
the Chicago Circuit Board Drilling
Co., Palos Heights, Ill. Frank, who
helped develop the new quick-
change chuck, points out that the
short-fluted drills can pass through
no more than three 1/16-in. lami-
nates. But standard bits are used in
the Changemaster Powerquill. They
have a shank diameter that is the
same as the flute diameter and will
drill through four to five 1/16-inch
laminates.

The heart of the quick-change
drill system is a pneumatic-release
tool-holder that handles straight-
shank drills ranging in size from
0.013 in. (#80) to 0.250 in. A collet
is used with all diameters through
3/16 in. The drill is locked into a
holder and preset to depth on a
bench. The operator merely presses
a button to engage a pneumatic re-
lease, removes one drill, and inserts
another.

The Changemaster Powerquill is
used in conjunction with a high-fre-
quency %-horsepower drive, which
permits the operator to select a
speed between 5,400 and 54,000
rpm. No-load to full-load speed
varies no more than 5%.

Power Tool Division, Rockwell International,
3715 Blue River Rd., Racine, Wis. 53401
[391]

LED cartridges offer
180° viewing, low power

For light-emitting-diode appli-
cations, the TT-450 series cartridges
are for jackfields that require long
indicator life, low power demand,
and integrated-circuit compatibility.
The cartridges provide 180° of view-
ing and have current-limiting resist-
ors built in. The cartridges are

patching-system components and
have applications in telephone ap-
paratus, switchboards, radio and
television broadcast, and military

and ground-support equipment that
require high-quality miniaturized
patching systems. Standard voltages
are 6, 24, and 48 v dc. Price is $3.50.
Switchcraft Inc., 5555 N. Elston Ave., Chi-
cago, lll. 60630 [395]

Circuit-board drill
has 30 accessories

A new drill in the Mini-Drill line is
called the Mini-Drill Jr. and comes
with 30 accessories in a kit. The unit
is a prototype and production hand
tool and is said to cut printed-cir-
cuit-board production time by up to
30%, since it can be used to remove
bridges, drill out closed up holes or

&}W

¥

cut sections, with the milling heads
supplied. Price is $149.95.

Micro Electronic Systems Inc., 8 Kevin Dr.,
Danbury, Conn. 06810 [396]

28-pin connector pair
inserts without strong force

A 28-pin high-density pin-and-
socket connector pair has a contact
configuration that has been de-
signed to provide good contact and
good current-carrying capacity with-
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out high insertion forces. The con-
nector, designated the 127 series,
has contacts on 0.100-in. centers.
The plugs have molded-in pin con-
tacts with dip solder terminations,
and they use rivets for positive at-
tachment to pc boards. The connec-
tors are rated at 3 amperes.

Amphenol Industrial Division, Bunker Ramo
Corp., 1830 S. 54th Ave., Chicago, .
60650 [393]

Metered dispenser is for
range of viscous materials

The 1000D electron pneumatic dis-
penser features 0.1-second pulses
with *1% repeatability. Solid-state,
precision control, and modular ac-

cessories allow the system to be
tailored to dispense most anaerobic
adhesives, epoxies, solder pastes, lu-
bricants, and other viscous mate-
rials, from 1-cc syringes up to 12-
ounce cartridges. Evaluation kits for
two-part epoxy-mixing and loading
systems are available, as well as five
temperature solder-paste ranges.
Price of the basic unit is $195.

Electron Fusion Devices, 977 Waterman
Ave., E. Providence, R.I. 02914 [397]

Plate connector accepts
Naval-standard pc modules
A plate-type connector for input-

output applications accepts Naval
Standard Hardware Program

Electronics/August 2, 1973

printed-circuit modules. The con-
nector is available in 1-, 2-, 3-, 4-, or
5-row sets, each with 20 contact po-
sitions. The 40 contacts per row are
centered on a 0.100-inch grid; tails
are 0.025 inch square for wire-

wrapping. The connector will also
accept any standard male blade
connector in the same grid pattern.
Typical price for a lot of 100 is $4.50
per row of 40 contacts. Delivery is
from stock.

National Connector, 5901 S. Country Rd.
18, Minneapolis, Minnesota 55436 [398]

Wafer-abrading machine
handles 300 parts per hour

Designated the swAM, a wafer-
abrading machine removes oxides
and evenly textures semiconductor
slices. Production rates of better
than 300 parts per hour can be
achieved on 3-inch wafers. The unit
transports the wafers on a 7-inch-
wide endless belt under the recipro-
cating nozzle of an S.S. White
model H airbrasive unit. The belt
speed, nozzle, traverse speed, nozzle
tip distance, air pressure, and flow
of abrasive are all adjustable.

Crystal Mark Inc., 1613 W. Burbank Bivd.,

Burbank, Calif. 91506 [399]

are
bones

recorders

Now, for the first time, you can
buy an O.E.M. configuration
recorder at the low O.E.M. price.
These are complete recorders.
Included is precision high speed
galvanometer (d.c. to 150 Hz),
amplifier, power supply, and two
paper speeds,

Save up to 50%...no fancy panels
or cases. .. just the “barebones”
of features, performance and
quality.

ASTRO-MEDJ \

A DIVISION OF ATLAN-TOL INDUSTRIES. INC

ATLAN TOL INDUSTRIAL PARK
WEST WARWICK, RHODE ISLAND 02893
(401) 828 7010

$286! One Channel
T

$575! Two Channel

R i T R,
B A PSR T

&
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tunity to grow even further.

A message from Kodak
to a certain engineer/scientist
who is very active
in photosensor devices

Though much too busy to be job-hunting, you are aware that
now would be a good point in your career to move to an en-
vironment where technique is well developed for turning sci-
ence into technology that society wants.

In the decade or more since taking your Ph.D. in solid-
state physics or electrical engineering, you have built up suf-
ficient experience in materials research and device develop-
ment—and in the management thereof, with all the people
problems and interface problems—to lead a sizable effort in
the study and development of devices complementary to our
proprietary technology in information recording.

If you exist and are ethically available, we sure want to
meet you. The position is no minor one, and there is oppor-

But don’t hesitate to raise your hand if 1) your experi-
ence is more in utilization of solid-state devices than in cre-
ating new ones, 2) you haven't been at it more than five
years, 3) you have managed only a small number of engi-
neers. You may still be the candidate who will lead another
group at the Kodak Research Laboratories that is charged
with the responsibility for bringing innovative imaging tech-
nologies somewhat closer to commercial fruition.

Please communicate with Dr. D. B. Glass
Business and Technical Personnel, Kodak
Rochester, N. Y. 14650.

An equal-opportunity employer m/f

EMPLOYMENT
OPPORTUNITIES

Send New Ads to:
Electronics
Class. Adv. Dept.
P.0. Box 900, N.Y., N.Y. 10020

POSITION VACANT

Electronics Shop Supervisor—This posi-
tion requires thorough familiarity with
theory and practice of analog and digital
scientific electronics equipment, circuitry,
interfacing, etc. It entails both design and
building, as well as maintenance of exist-
ing equipment. The supervisor is assisted
in this task by two electronics engineers.
Salary according to qualifications. Sub-
mit curriculum vitae, names of three ref-
erences, salary requirements to James
Franck Institute, University of Chicago,
5640 South Ellis Avenue, Chicago, Illi-
nois 60637 (telephone 312; 753-8216).

ZIP CODE
MOVES THE MAIL

INFRARED VIEWERS & PARTS

TYPE
5929 INFRARED 1magE TUBE,,
Late
ate-date monovoltage image Cannne,
Features high resolution & single input of
12,000 vdc. Self-focusing. 136 dia. by 233
| price
Jong. Good Mirs' seconds. Norma!
- ONLY §29.95 ppd
FOR:
*Crime Detection * Laser Study * Research
MINIATURE HIGH-VOLTAGE POWER SUPPLY
Solid state power supply for 6929 tube & 9902 Metascope. Input 1.34 vdc (RM-1R

battery). Output 12,000 vdc. Size 1.0° dia. x 2.5 long. 1st-Quality. List $350.00.
BRAND NEW ONLY $74.95 ppd.

COMBINATION OFFER: 6929 Tube & Power Supply....$99.95 ppd.
COMPLETE METASCOPE INFRARED VIEWERS

Mode! 9902 Late-date Viewer utilizing 6929 tube. Military version of and identical to
5500C Metascope. Complete with light source. Ready to use. Current list $675.00.
Like-New Surplus . .. $225.00 ppd.

McNEAL ELECTRIC & EQUIPMENT co
St Louis. Mo 63108

§170.00. New Surplus

4736 Olive

HELP!

Q. How do | reply to a box number
ad?

A. Address an envelope with the
box number indicated in the ad,
c/o Electronics, Class. Adv.
Dept.,, P.O. Box 900, NY, NY
10020

Q. Whom do | contact or call to re-
new my classified ad or make
corrections?

A. Write Electronics, Class. Adv.
Dept.,, P.O. Box 900, NY, NY
10020 or call: (212) 997-6585
or 6586. Give full company
name, size of ad, & date or dates
it is scheduled to appear.
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CLASSIFIED ADVERTISING

SEARCHLIGHT SECTION

BUSINESS OPPORTUNITIES
USED OR SURPLUS EQUIPMENT

IMMEDIATE DELIVERY
Minis & Peripherals

DEC—HIS
SEL—HP—NOVA

Card, Printer, Tape, Disk
TELETYPES
33,35,37
For Sale/Rent
617/261-1100

Send For FREE Price List

AMERICAN USED COMPUTER CORP.
P.0. Box 68, Kenmore Sta., Boston, MA 02215

CIRCLE 951 ON READER SERVICE CARD

DIVERSAL NAMEPLATE (0.
P.0. Box 2337
San Antonio, Texas 78206

stock anodized nameplates

FORWARD

REVERSE
catalog on request

CIRCLE 952 ON READER SERVICE CARD

FAST
MONITOR | SLOW

AUTUMATIL‘

HARD-TO-FIND PRECISION TOOLS

Lists more than 1700 items——pliers,
tweézers, wire smprers vacuum systems,
relay tools, optical equipment, tool kits
apd ceses. Also includes four pages of
us#ful "Tool Tips" to aid in tool selection.

JENSEN TOOL.S
4117 N. 441h Streel, Phocmix, Anz 85018

CIRCLE 953 ON READER SERVICE CARD

RADAR SYSTEMS GROUND AND AIRBORNE AUTOMATIC
TRACKING ANTENNA SYSTEMS NIKE AJAX NIKE HER-
CULES M-33 MSQ-TA 'MPS-19. MPS-9. SCR 584 TPS-1D
TPS-28 FAA-ASR-2 AIRBORNE SYSTEMS. APN-84 APN-102
APS-20 APS-27 APS-45 DPN-19 DIGITAL COMPUTERS
IBM 650 IBM 704

LARGEST INVENTORY OF RADAR AND
MICROWAVE EQUIPMENT IN THE WORLD
RADIO RESEARCH INSTRUMENT CO.

3 QUINCY ST, NORWALK, CONN 06850 1(203) 853-2600

CIRCLE 954 ON READER SERVICE CARD

POTTING APPLICATORS
MANUAL OR AIR OPERATED

2%cc bcc 12¢cc 30cc
FOR POTTING, ENCAPSULATING ETC.

PHILIP FISHMAN CO., INC.
7 CAMERON ST. WELLESLEY, MASS.02181

CIRCLE 956 ON READER SERVICE CARD

FREE ALARM CATA

Full line of professional burglar
and fire alarm systems and sup-
plies. 80 pages, 400 items. Off-
the shelf delivery, quantity
prices.

/¥, mountain west alarm

W4¢ 4215 n. 16th st., phoenix, az. 85016

CIRCLE 957 ON READER SERVICE CARD
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New literature

Wire wrapping. A catalog from OK
Machine and Tool Corp., 3455 Con-
ner St., Bronx, N.Y., provides a de-
scription of wire-wrapping tech-
nology as applied to electronics and
telecommunications. It includes
charts of coiltite bits and sleeves,
sections on terminal spacing, and
tool specifications. Circle 421 on
reader service card.

D-a converters. A data sheet is
available from Computer Labs,
1109 S. Chapman St., Greensboro,
N.C. 27403, on fast-settling d-a con-
verters. [422]

Proximity switches. Namco Con-
trols. 170 E. 131st St., Cleveland,
Ohio 44108. The series EE940 and
series EE950 rf inductive proximity
switches with fail-safe features are

the subject of an eight-page bro-
chure. [423]

Spray etcher. A two-page leaflet de-
scribes a 20-inch conveyorized spray
etcher for printed-circuit-board pro-
duction, manufactured by Chemcut
Corp., 500 Science Park, State Col-
lege, Pa. 16801. [424]

Power supply. Spellman High Volt-
age Electronics Corp., 1930 Adee
Ave., Bronx, N.Y. 10469. A six-page
catalog, number 7300, provides in-
formation on the company’s line of
high-voltage power supplies, includ-
ing solid-state, regulated, unregu-
lated, rack-mounted, miniature,
modular, and series-regulated high-
voltage types. [425]

Logic cards. The Tenor Co., 17020
W. Rogers Dr., New Berlin, Wis.
53151, has issued bulletin 700A,
which describes solid-state logic
cards and systems. The publication
also gives information on mounting
hardware and applications of the
logic cards. [426]

Product catalog. The Hickok Elec-
trical Instrument Co., 10514 Dupont
Ave., Cleveland, Ohio 44108. A
product-selection guide and catalog
describes and illustrates the com-
pany’s product line, which includes
multimeters, oscilloscopes, and i
dustrial card-readers. [427]
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IF THEY BUILD
ABETTER MOUSETRAP
WE BUY IT.

The computer controlled drilling machine is the newest and most precise way of ensuring
that each hole in each printed circuit board is perfect. Like just about everything else

in our five individual plants, it's the latest thing on the market. And like everything else in our
plants, it's there to give you the best and most reliable printed circuit boards you can buy.
We spend a lot of time and effort hunting up all the little things that add quality and
reliability to our manufacturing processes. What it means to you is crack quality control,
maximum reliability and on-time delivery. Whether your order is a single prototype or

a production run of gold, solder mask over bare copper circuits. In plated through two-sided,
or multi-layer boards. People have said we build a better mousetrap. Maybe that's because
we buy a better mousetrap. Whenever we find it.

(D Likd

CORPORATION
- 3475 Edward Avenue, Santa Clara, California 95052 - (408) 249-0464

Manufacturing facilities located in Santa Clara, Stockton and Santa Ana.

Circle 123 on reader service card

Why mess around when you inexpensive to keep the
can have the ELECTRONICS ELECTRONICS BOXER in

BOXER clean up your your corner. Just complete
copies—keep them in top the coupon and mail. Your
condition. order will be processed

And, it's easy and immediately, postpaid.

| ELECTRONICS BOXER
| Jesse Jones Box Corporation
| 2250 E. Butler St., Philadelphia, Pa. 19137

1

|

|

I |
Please send me: [] boxes @ $4.25 each; |
[J 3 boxes @ $12.00; [] 6 boxes @ $22.00 |
My check or money order is enclosed. |

' |
|

|

|

| Name

| Address




USING ACTIVE FILTERS
OR PASSIVE FILTERS

Are size, shape or weight considerations important?
Special mechanical configurations offered—Her-
metically sealed or encapsulations for pcb installa-
tions

Low, high, band pass and reject designs—Butter-
worth, Chebishev, Bessel or elliptic response char-
acteristics —wide range of source and load impe-
dances

Low frequency actives, stable toroidal LC’s, RC
twin-T’s

No EXTERNAL components required

Unbiased recommendations on active or passive
filter selections for maximum economy

\DWske

instruments, incorporated

PHONE AREA 512/892-0752 « P.0. Box 698 AUSTIN TEXAS 78767

Circle 124 on reader service card

You'Re 4% WHISTLING INTHE DARK...

if you think that heart disease and stroke
hit only the other fellow’s family.

GlVE «.. 50 more will live

HEART FUND

Contribused by the Publisher

124

New books

Compatibility and Testing of Elec-
tronic Components, by C.E. Jowett,
Halsted Press, a division of John
Wiley & Sons Inc., 345 pp., $19.75

Microelectronics has spawned a
whole slew of competing fabrication
techniques in its short lifetime, and
the process engineer is often hard
put to choose from' the various ma-
terials and processes. This book can
help because its scope is quite
broad, covering a myriad of thin-
and thick-film topics.

But it is not aimed at the begin-
ner. He would be better served by
reading “Thick Film Hybrid Micro-
electronic Technology” by Hamer
and Biggers [Electronics, Dec. 4,
1972, p. 156].

Jowett has several decades of ex-
perience in the reliability of the fab-
rication processes in these fast
changing technologies. In the thin-
film area, he covers the use of tanta-
lum, failure modes in thin-film
circuits, and vacuum deposition of
thin-film organic layers. Thick-film
topics include the screening and fir-
ing of crossover dielectrics and ad-
hesion of conductive and resistive
inks. Another chapter surveys the
bonding of chips to substrates. Es-
pecially interesting is a chapter
dealing with infrared radiation as a
technique for reliability screening.

Jowett questions the validity of
certain environmental tests in his
chapter on “The Purpose of Test-
ing.” He points out, for example,
that salt spray just isn’t the all-
purpose accelerated corrosion test
many think it is. Jowett contends
that there is seldom a direct
relationship between resistance to
salt spray and resistance to
corrosion in other environments—
even marine atmospheres. But he
says the test is satisfactory in eval-
uating the porosity of protective
coatings.

Although there a number of
books which describe the techniques
of microelectronics with more and
better illustrations, few of their au-
thors are as successful as Jowett in
developing capsule synopses of both
processes and materials and placing
them in prospective.

Stephen E. Grossman,
Packaging & Production Editor
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TRY SOME
FREE SAMPLES
OF BY-BUK
PROFESSIONAL
QUALITY
ELECTRONIC
CIRCUITRY
DRAFTING
AIDS.

It's our way of proving that artwork
layout accuracy can be accomplished
in seconds with By-Buk pressure
sensitive drafting aids.

We'll also send you
our catalog featuring
thousands of ideas

in individually
die cut artwork
patterns and
conductor line
tapes to connect
them with.

i' WEBTEK
ﬂ CORPORATION

4326 W. Pico Blivd., Los Angeles, CA 90019
(213) 937-3511 )

Circle 125 onreader service card

RENT
FUN

Great family adventure in the only one-way
camper rentals (also 2-ways). Pick us up
in most major cities and, if you wish drop

off in another. Our modern campers
feature full conveniences, sleep 4—enjoy
one for about the price of a
station wagon rental.

800—228-9696
ToLL rree jCamperRent,

CamperRent International System, Inc.
3100 East Oakland Park Boulevard
Fort Lauderdale, Florida 33308

Please send me information on CamperRent
Name
Address
City State
Zip Phone

Circle 148 on reader service card 125



NEW
SHORTER
CASE!

SCHAUER

1-WATT

ZENERS

All welded
'16%&\AX' and brazed assembly

No fragile
nail heads
/4\ nghl pressure
. molded case
N £ ‘?20
\'m

.028 DIA.

GOLD PLATED
NICKEL CLAD
COPPER LEADS

ALKYD RESIN /

- 1
U.S.A. Made &
16

CASE LENGTH\. N

0.320" MAX.— "

(Was 0. 437"

SAME LOW PRICES FOR
1% TOLERANCE ZENERS

ANY VOLTAGE
FROM 2.0 TO 18.0

Quantity Price Each

1-99 $1.07
100-499 .97
500-999 91
1000-4999 .86
5000 up .82

IMMEDIATE SHIPMENT
Send for rating data and
20%, 10%, 5% and 2%
tolerance prices.

Semiconductor Division

MANUFACTURING CORP.

4514 Alpine Ave., Cincinnati, Ohio 45242
Telephone 513/791-3030

126 Circle 126 on reader service card
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Pierre J. Braudé [212] 997-3485
Advertising Sales Manager
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MAKES
MICA
OBSOLETE!

NEW!
THERMA-FILM
WASHERS

THERMA-FILM

is a newly developed insulat-
ing material that makes
mica obsolete. Just check
these advantages:

*WON'T CHIP, CRACK, PEEL
OR BREAK

¢ 7,000 VOLTS/MIL DIELEC-
TRIC STRENGTH

eTEMPERATURE RANGE
-269°C to +400°C

e THERMAL RESISTANCE OF
0.6°C/watt

® PRICED THE SAME AS MICA

e REDUCES REJECTS AND IM-

PROVES RELIABILITY OF
YOUR EQUIPMENT

Write for

FREE
Catalog

Thermalloy

P. O. Box 34829
2021 W. Valley View
Dallas, Texas 75234
Phone: 214/243-4321
TWX: 910/860-5542
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