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At TEAC, our funda-
mental mandate for any
new product is performance
and reliability. First and finally.
Qualities that are measurable in terms
of mechanical stability and inherent
design integrity.

These are essentials. Because our technological

resources established the cassette deck as a true high
fidelity component. So we demand that a new product m
possess that measure of TEAC quality.

And that’s what distinguishes the A-170. Compare it with
other inexpensive cassette decks with Dolby, please. Just call
(800) 447-4700* for the name of your nearest TEAC retailer.
We think you'll agree it’s a value you can rely on.

*In Illinois, call (800) 322-4400.

TEAC performance
and reliability...

how can you really afford anything less ?
TEAC.

The leader. Always has been. TEAC Corporation of America/7733 Telegraph Road, Montebello, Ca. 90640 ©TEAC 1975
Doiby is a trademark of Dolby Laboratories, Inc.



THE ESSENTIALS

IF YOU CALL THESE ACCESSORIES,
SO ARE YOUR RECORDS.

DISCWASHER: The
superior record
cleaning system.
Without exception.
$15.00.

D’STAT: Audible-static
reduction turntable
mat. Europ=7s rur-
SC-1: The first away best seller.
precision cleaning $10.00.

and viewing instru-

ment for delicate

ZEROSTAT: The
ultimate antistatic
instrument. Positive
and negative ion
neutralization for
records, film, dust
covers, or any surface.
Nothing to replace.
$29.95.

duFLUID: 16 oz.
bottle, the most
effective, safest
record cleaning fluid
known. Recom-
mended for use with

styli. $6.00. SC-1.

DISCORGANIZER:
Offers ready access
to your essential
acoessories. $6.00.
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How to tell a Super-VOM from just
the everyday garden-variety Brand X.

ONLY THE SUPER-VOM (Triplett's New 60) HAS ALL THESE FEATURES:

—

EAUTION IBSERVE SAFE™X JULES

OFF ~_
000 o P

120

Nobody else offers these features in a VOM at any price. So for only $80, the Model 60-is
the safest, most versatile, most honestly priced quality VOM you can buy. And, for just $10
more, you can have the Model 60-A that has 1%2 % DC accuracy, plus a mirrored scale. THE MARK OF

That's the kind of Triplett one-upmanship appreciated the world over by value con-

scious users in industrial production and maintenance. TV - Radio - Hi-Fi shops, vocationaf

training and hobbyists, airconditioning, appliance and automotive service, R & D, and

application engineering . . . anyone who wants to be more productive with the latest in R p E T T
VOM technology.

Drop in on your nearest Tripiett distributor or Mod Center and drop the new Model 60.
Ask for a no-obligation demonstration of every feature. Compare it with any other VOM. QUALITY BLUFFTON, OHIO 45817
You'll know why Triplett Models 60 and 60-A eliminate over 90% of the costly repairs from ]
VOM misuses. Cultivate a profitable habit for selecting Triplett design-firsts,

s 6 e
Triplett.The easy readers

CIRCLE NO. B4 OAR[E INFORMATION  CAXRD




[Z N P

DECEMBER 1975 VOLUME 8, NUMBER 6

Popular Electronics

WORLD'S LARGEST SELLING ELECTRONICS MAGAZINE

FEATURE ARTICLES

FOOCUS ON HI-FI - vttt ettt aseeeaeeaeassasssssannsessneasosissansssaassssssnameanseesstssssnnseens 41
BUILD A DIRECT-DRIVE TURNTABLE .......c.oiiiiiiiiiiiiiiiiiianiaa s George Meyerie 41
Automatic pitch control and meter-readout 'strobe.”
HOW GOOD ARE FERRICHROME & OTHER NEW CASSETTE TAPES? ......cccviicnnnnnn Julian D. Hirsch 46
Performance tests of latest "'super’” tapes.
NEW TRENDS IN HI-FI ELECTRONICS . ... .ciiiiiiiitiiriisasaan it Len Feldman 49
Latest developments in circuitry and components.
CHOOSING A PHONO CARTRIDGE .. .....ciiiiiiiiiiies e sisiiiiae e nnnaes Julian D. Hirsch 59
Guide to various types available and how to interpret specs.
A NEW INDUSTRY STANDARD FOR FM TUNER MEASUREMENT,PART 2 .........c.cavenn Len Feldman 61
THE MYSTERIOUS “NEGISTOR” ... ittt iiiiiesiraceetnarasannaccnccnannncnnass Richard Phares 69
A negative-resistance element with many useful applications.
BLACK BOX QUIZ ...t iiiiiiiiaeetesnnnnonncsacasssasscnsasssssaassassostanennenesces Robert P. Balin 7g
PROGRAMMING NOTES FOR THE ALTAIR 680 yWCOMPUTER ....... H. Edward Roberts & Paul Van Baalen g0
SELECTING A CALCULATOR .....ciiiiiiinetaassaanseunnaceesaasosooansssesttstonnnssssosss John T. Frye 94
CONSTRUCTION ARTICLES
BUILD A DIRECT-DRIVE TURNTABLE .........oticueieiiinissneanaeetanuususnnassaansces George Meyerle 41
THE PROGRAMMABLE MUSIC BOX ... ittt ncena s nnaes Mitchell Waite & Larry Brown 63
Compose your own tunes for playback at any time.
PERSONAL TIMING TESTER .. ...iiitciiiitisacnaeccansessssoaasanesssassonacancsetansoccssns J. R. Davies 717
Check your sense of timing with this unique project.
COLUMNS
SOLID STATE . cteetatatsstteaneanaanaaassssasssansentsaetssenaassceassssttansanssassssss Lou Garner 22
Solid-state Gift Giving.
TEST EQUIPMENT SCENE ...c..iiiiiisiiniaeananeesasuaassaassscsatarasascnasstassssanes Leslie Solomon 99
The Microprocessor Revolution.
CB SCENE ..ot ittiitttiiseeaaeaeaasessssesnnsasaaassassnasssanesassastasseasasssamunsenseees Lee Craig 101
The FCC changes some CB rules.
EXPERIMENTER’S CORNER .....cciiiiiiiii it aessiiaaaasaassaa s csennsaes Forrest M. Mims 105

Applications for Quad Op Amps.

PRODUCT TEST REPORTS

PIONEER MODEL TX-9500 AM/STEREO FM TUNER .......ooiiiniiiiiiiiiiiisrnninn e 82
TANDBERG MODEL TCD-310 STEREO CASSETTE DECK ... ... i ittt nnnnnees 84
E. F. JOHNSON MESSENGER 123SJ CB MOBILE TRANSCEIVER .........cccciauiiiimniinuinnennneenees 86
FLUKE MODEL 1900A MULTI-FUNCTION FREQUENCY COUNTER ........ciiiiuinniniiinnrnnenrnnnnnenes 87
VECTOR ELECTRONIC MODEL P173 WIRING PENCIL .......coiiiiiiiiiiiiiiiiieiaieen e nnoncnns 88
DEPARTMENTS
ED T ORIAL ..ottt ettt et et et it e e seaaaanessssssasssassssasssasassssnnanasesassaanns Art Salsberg 4
The Art of Prognostication.
LETTER S £ .t iseeseee s ssaesssasssssaaaeassasssesssssosenasassssssssnsaanosassssstssatassscsanansses 6
OUT OF TUNE . .iivvtistiasssiassaeaaaaeseessssssnnssssaaatsasssssnsensaassssatsscsonanessesasssreescnne 6
“Experimenting With Phase-Locked Loops’ (October 1975)
NEW PRODU CT S ..ot ittieeetitsesasnsseseanasosesassasasaassasssssssssassoaasttssassassasasessssancces 12
NEW LITERATURE . ...iitittttiineeeaaaasansusssssassaasssssssasasaassaastsssassamaceasssstanntsncesss 16
NEWS HIGHLIGHT S .ottt ittiitieennaeeeaassaasssssssecasassssssssaseastastsssaastasscatsssnnunnneees 32
TIPS & TECHNIQUES . . oot oiiittieeenaeeestsssasanssssaessssssssssnasesesstssassnaaacccatsssssonnnnacss 98
ELECTRONICS LIBRARY ... ivttniiecenaessanasiosesasasssssssassasasssoaattassssanacassestasoscanssses 103
OPERATION ASSIST . iiiiiitiittiaeecaaaanamascassasessasssssaaasessesssossiauesaessssettasanannnesns 104
EDITORIAL INDEX TO VOLUMES 7 & B (1975) ...ciiiiiiii it iiiia st s nnnnes 107
ADVERTISERS INDEX ..t ittiiteisieaeaasaeasssasasnssseaaessssssssasasassssantastasaserenssansscessss 124
POPULAR ELECTRONICS, December 1975, Volume 8, Number 6, Pub- Zitf-Davis also publishes Boating, Car and Driver, Cycle, Flying. Modern
lished monthly at One Park Avenue. New York, NY 10016. One year sub- Bride. Popular Photography. Skiing and Stereo Review.
scription rate for U.S., $6.98; U.S. Possessions and Canada. $7 98; all Editorial correspondence: POPULAR ELECTRONICS, 1 Park Ave., New
other countries, $8.98. Second Class postage paid at New York, NY and at York, NY 10016. Editorial contributions must be accompanied by return
additional mailing offices. Authorized as second class mail by the Post postage and will be handled with reasonable care; however, publisher
Office Department, Ottawa. Canada and for payment of postage in cash. assumes no responsibility for return or safety of manuscripts. art work, or
Subscription service and Forms 3579: P.O. Box 2774, Boulder. €0 80302. models.
POPULAR ELECTRONICS including ELECTRONICS WORLD, Trade Forms 3579 and all subscription correspondence: POPULAR ELEC-
Mark Registered. Indexed in the Reader's Guide to Periodical Literature. TRONICS. Circulation Dept.. P.O. Box 2774, Boulder, CO 80302. Please
COPYRIGHT © 1975 BY ZIFF-DAVIS PUBLISHING COMPANY. ALL allow at least eight weeks for change of address. Include your old address.
RIGHTS RESERVED. enclosing. if possible. an address label from a recent issue.

DECEMBER 1975




Popular Electronics’

EDGAR W. HOPPER
Publisher

ARTHUR P. SALSBERG
Editorial Director

LESLIE SOLOMON
Technical Editor

JOHN R. RIGGS
Managing Editor

ALEXANDER W. BURAWA
Feature Editor

EDWARD I. BUXBAUM
Art Director

JOHN McVEIGH
Assistant Editor

ANDRE DUZANT
Technical Hlustrator

PATRICIA BROWN
Editorial Assistant

LOU GARNER
GLENN HAUSER
JULIAN D. HIRSCH
RALPH HODGES
ART MARGOLIS
FORREST MIMS
JERRY OGDIN
WILFRED M. SCHERER
Contributing Editors

JOSEPH E. HALLORAN
Advertising Director

JOHN J. CORTON
Aduvertising Sales

LINDA BLUM

Advertising Service Manager

PEGI McENEANEY

Executive Assistant

STANLEY NEUFELD

Associate Publisher

ZIFF-DAVIS PUBLISHING COMPANY
Popular Electronics
Editorial and Executive Offices
One Park Avenue New York, New York 10016
212-725-3500
Hershel B. Sarbin, President
Furman Hebb, Executive Vice President
Vincent Perry, Financial Vice President and Treasurer
Phillip T. Heffernan, Senior Vice President, Marketing
Edward D. Muhlfeld, Senior Vice President, Sports Division
Philip Sine, Senior Vice President
Frank Pomerantz, Vice President, Creative Services
Arthur W. Butzow, Vice President, Production
Lawrence Sporn, Vice President, Circulation
George Morrissey, Vice President
Sydney H. Rogers. Vice President
Sidney Holtz, Vice President
Al Traina, Vice President
Philip Korsant, Vice President
Paul H. Chook, Vice President, Market Planning
Charles B. Seton, Secretary
Edgar W. Hopper, Vice President, Electronics Div.

William Ziff, Chairman
W. Bradford Briggs. Vice Chairman

Midwestern Office
The Pattis Group. 4761 West Touhy Ave.,
Lincolnwood, lllinois 60644, 312 679-1100
GERALD E. WOLFE, THOMAS HOCKNEY
Western Office
9025 Wilshire Boulevard, Beverly Hills, CA 90211
213 273-8050; BRadshaw 2-1161
Western Advertising Manager, BUD DEAN
Japan: James Yagi
Oji Palace Aoyama; 6-25, Minami Aoyama
6 Chome, Minato-Ku, Tokyo 407-1930/6821,
582-2851

Juuea |

J1to
Member Audit Bureay

‘\}“.DAV,J.I o b
%5 O
x
WRE
‘e o
"P‘IING“O* 'c“. d
of Ciculations

The publisher has no knowledge of any proprietary
rights which will be violated by the making or using of any
items disclosed in this issue.

4

THE ART OF PROGNOSTICATION

The holiday season often induces editors to take a crack at predicting new
developments for the coming year—sometimes even for the next decade. The
short-range forecast is easier. | remember from my RCA days, for example, when we
were developing MOSFET's for military surveillance equipment, that the next yield
was to be aimed at hi-fi tuners. The latter didn't come to pass for almost two years,
however, so | could have wrapped myself in the cloak of a remarkable
prognosticator if | had predicted it at the time.

I look upon Jong-range forecasters such as Jules Verne and General David Sarnoff
with considerable awe. They passed the true test of imagination and perception. For
example, when H.G. Wells said in 1927 that radio stations would be talking to a
phantom army of non-existent listeners, Sarnoff likened his remarks to the guffaws
that greeted the possibility of a horseless carriage.

Considering long-range predictions further, | reviewed my May 1972 issue of the
Proceedings of the IRE, which was celebrating its 50th anniversary with coverage of
the past, present and future of electronics. For the latter, a host of engineering
leaders was enlisted to present views on what electronics would be like in the year
2012. Here are some of the predictions made 13 years ago:

Peter Goldmark envisioned a moon-to-earth Citizens Radio Service in the
millimeter band, high-power wristwatch transceivers, large “‘digital” color TV
screens mounted flush with the wall, and a proposal in 2012 for a 120-megabit TV
standard. N. Rochester *'saw” an automatic computing machine handbook to store
data and calculation procedures and execute problems. Sir Noel Ashbridge felt that
binary digit techniques would lead to development of picture electronics and
scanning would be discarded in favor of a bit-controlled element screen. Yasujiro
Niwa believed that transmitted foreign languages would be converted automatically
to the local language of the receiver. Harry F. Olson noted that a printed page
would be converted to speech by a print reader and speech synthesizer. George D.
Watkins visualized living-cell amplifiers, with a basic nutrient providing the power
(such as an undersea repeater living off the water's micro-organisms). Marvin
Camras foresaw a moneyless society, where all purchases would be charged directly
to one’s bank account through the use of magnetic credit cards. Austin Bailey
estimated that there would be 13 million mobile telephones by 1980. Benjamin B.
Bauer speculated that wireless transmission of multichannel information to special
earphones would give people freedom of motion. W.D. Lewis envisioned electrical
access to reference libraries.

And E.A. Sack conjectured that by 1980 AM stations would be playing the same 20
records 90% of the time, so one national station was proposed. He also said that the
Communications Act of 2008 would have ended the existing spectrum shortage. All
information would first be transmitted to Washington by surface mail for review,
transmission priority would be determined by a review board, and redundant
information would be mailed monthly on tape.

Well, why don’t we all check this out here in 20127

Best Wishes for a Jopous Holiday Season
and a BHappy Netw Bear

POPULAR ELECTRONICS




Youw’ll go nuts over
our computers!

And the Sphere Computer System costs
less than anyone else’s terminal.

Completely intelligent micro-systems . . . that's what we offer. Just look at the features, and the
prices. No compromising, with no short cuts! Recently at WESCON, SPHERE also demonstrated its
new, full-color and BMW graphics terminal — and we have other new products, to be iust as

revolutionary as the SPHERE 1 SYSTEM was when we released it last June. SPHERE 'R & D’ wi

| keep

ahead of your demands, no matter the state of the art. Take one look at our catalogue, then call or

write us today.

KIT ASM
$350  $520 ONE-CARD COMPUTER: Motorola 6800 microprocessor, 4K RAM,
512 bytes EPROM {(containing a Program Development System), a
REAL-TIME CLOCK, 16 LINES OF DIGITAL O, hard wired ROM
Monitor, and a serial type interface, This is the 100-quantity price,
extended to the hobby user for a limited time on a sing'e unit.

522 622 CPU BOARD: Motorola 6800 microprocessor, 4K RAM, 1K EPROM
{containing an EDITOR, ASSEMBLER, DEBUGGER, COMMAND
LANGUAGE, CASSETTE LOADER, DUMPER, UTILITIES), and a REAL-
TIME CLOCK.

860  1400° SPHERE 1: Includes the CPU BOARD described above, plus 512
character video with full ASCil keyboard and numeric/cursor
keypad, power supply, chassis, manuals and associated parts.

KIT  ASM

$999  $1499°

1765  2250°

6100  7995°

(various)

SPHERE 2: Includes all features of SPHERE 1, plus serial communica-
tions and audio cassette or MODEM interface.

SPHERE 3: Includes all the features of SPHERE 2, plus memory
totaling 20K which is sufficient to run full extended BASICLanguage.

SPHERE 4: Includes all of the features of SPHERE 3, except the
cassette has been replaced by an IBM-compatable Dual Floppy Disk
System. This system includes a Disk-operating System and BASIC
Language and a 65 LPM line printer.

OTHER SPHERE PRODUCTS: Light pen option; tull color and B/W
video graphics system; low cost Dual Floppy Disk System; and full
line of low cost peripherals.

*This ASSEMBLED SPHERE System includes the complete chassis, and video monitor as pictured below.

The Whole System:

CIRCLE ND. 57 ON FREE
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Letters

ADDING FUNCTIONS TO CALCULATORS

| was very pleased to find “How to Add
Functions to Simple Hand Calculators' in
the September 1975 issue. | immediately
added the extra functions as described in
the article. —David Thorn, Florissant, Mo.

The description of how to use the con-
stant function in the article could use some
clarification. To multiply by the constant, it
is necessary to clear and then press the
constant key once. Then insert the numer-
als via the keyboard. For example, 2 x 2 =
4. To continue multiplying any other
number by 2, enter the new number and
then operate only the constant key. To di-
vide, hitciear, press the constant key, enter
the first number, hit =, the number you
want as the constant divisor, and =. There-
after, enter the new number and press the
constant key. Otherwise, pressing the con-
stant key successively will only result in

multiplying or dividing the first entry by the
same number ad infinitum. —Robert Peel,
Winston-Salem, N.C.

PRO’S AND CON'S OF KARNAUGH MAPS

Just a quick note to let you know that |
really enjoyed “‘Karnaugh Maps for Fast
Digital Design” (September 1975). I hope to
see more theory articles like this in the fu-
ture. —Lawrence Corrado, Manitowoc,
Wisc.

The Karnaugh map has been very useful
in the past as a logic minimization tool, but
is it necessary today? Recently, | pro-
grammed six 8223 PROM’s, and all | had to
do to solve a five-variable problem was
simply to write the truth table into the
PROM’s. My truth table is implemented in
just one chip, and there is nothing to min-
imize. — Lawrence Marinaccio, Wampum,
Pa.

CB WAVE TRAP NOTE

The CB wave trap described in the July
1975 CB Scene was just what | was looking
for to cure an interference problem. How-
ever, | noticed that no value was given for
the home-brew coil. For those readers who
would prefer to buy a ready-made coil, !
have calculated the value needed: 1.5 pH.
With L set at 1.5 uH, the trimmer capacitor
should be adjusted so that its effective
value is 23 pF. Stray capacitances might

make it necessary to vary this setting
slightly. Sufficient capacitance range
should be obtainable from the 3-to-30-pF
trimmer specified. (A 1.5-uH coil is availa-
ble as Miller part No. 4604 or from Lafayette
Radio Electronics as part No. 34-86644.)
—Donald M. Keller, Dilisburg, Pa.

ULTRASONIC TRANSDUCER SOURCE

I had some difficulty locating a supplier
of transducers for the ultrasonic relay in
the “‘Phased-Locked Loop" article in the
October 1975 issue. | finally located a
source: Delta Electronics, Box 1, Lynn, MA
01908. The Stock No. P6000 transducer
sells for $3 each or two for $5. —L.H. Wels,
Los Angeles, Calif.

Out of Tune

“Experimenting with PLL’s,” (October
1975. Fig. 1: C1 goes between TR1 and the
junction fo R1 and R2; R6 is 2700 ohms; R8
is 10,0000hms. Fig. 2: the + side of C8 goes
topin4 of IC1; the — side to ground. Fig. 3:
R1 goes between pins 5and 6 of IC1; R1 =
2200 ohms, R2 = 100,000 ohms, R3 =
180,000 ohms, R4 = 22,0000hms, R5 = 330
ohms, R6is the load resistance which must
be over 150ohms. Fig. 4: R13 = 100 ohms.

3 GOOD REASONS
FOR BUYING AN
EMPIRE CARTRIDGE

1- YOUR RECORDS WILL
LAST LONGER. Unlike ordi-
nary magnetic cartridges,
Empire’s variable reluctance
cartridges have a diamond
stylus that floats free of its
magnets.This imposes much
less weight on the record
surface and insures much
longer record life.

2- YOUR RECORDS
WILL SOUND BETTER.
Empire sound is spectacular.
6

Distortionat standard groove

velocity does not exceed

.05%. Instruments don't

waver; channel separation
is razor sharp.

CIRCLE NO. 28 ON FREE INFORMATION CARD

3- MORE CARTRIDGE
FOR YOUR MONEY. We use
4poles,4coilsandthree mag-
nets in our cartridge (more
than any other brand). Each
cartridge must pass rigid
tests before shipment.

For more good reasons
to buy an Empire cartridge
write for your free catalogue:
EMPIRE SCIENTIFIC
CORP, Dept. Z, Garden
City, N.Y. 11530.

EVPIFE
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@ CB 2300 — 7he Top Choice of the
truckers: Improved and ruggedized.

U.S. made. $234.50 §

@® CB 143 — Maxi— Mini: | TRERTTE
. . . - . | Yy ' ‘: | e Jw"
Maximum power in a mini-sized Ly M? 2
package. $139.95 . J‘

T N g ﬁ?
R,

o o e U

| ® 1000M Sidetalk —Mobile 23
_ : channel AM and 46 channel SSB.

} Style and performance. $369.95

) $189.95
® CB 144 —Full feature personal

2-way: For those who are budget -
minded, yet want a combination of
performance, style and ruggedness.

® 1000B Sidetalk — Base 23
channel AM and 46 channels SSB.
Functional, style and performance.

$209.95
CB 145 — Deluxe transceiver with
two weather channels ( WX-1 and W)_(_-Q) B

$469.95

Other quality PACE CB transceivers such as, hand-helds, mobiles :
and base stations available at your local distributor.
See him today jor your “ULTRA-RELIABLE CB COMMUNICATIONS:
PACE” Or write for details.

)) PATHCOM INC. 4 ., TWO-WAY RADIO PRODUCTS

24049 S. Frampton Ave., Harbor City, CA. 80710, 62
Available in Canada from Superior Electronics Inc. Export (all other parts of the world): 2200 Shamus Dr., Westbury, N.Y. 11590.
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Ever wonder why no
other TV/Audio home

study school puts its
prices in its ads?

Maybe it's because they can’t match this value!

No other school gives you a choice of five ways to learn TV/Audio servicing,
with complete courses starting aslow as $370. .. with convenient, ,
inexpensive time payment plans. The Master Color TV/Audio training course

gives you a unique, engineered-for-trai
the electronic instruments you need for

ning 25” diagonal color set with all
asmuch as $600 under the next

leading home study school’s comparable course. NRI quotes its prices
because we believe you get the top educational value from NRI.

You pay less because NRI passes

its savings on to its students.

NRI pays no salesmen. We buy no outside “hobby
kits” for our experiments or training kits. NRI
designs its own instruments and TV sets . ..togive
you great performance plus real training that you
can put to practical use. The result is low tuition
rates without the penalty of exorbitant interest
charges for time payments. We pass the savings
on to you,

More than 1 million students have

come to NRI for home training.

Home study isn’t a sideline with NRI. We've been
its innovating leader for 60 years. More than one
million students have enrolled in our many career
courses. NRI is one of the few home study schools
with a full-time staff of engineers, authors and
editors to help you with any problem. NRI
graduates will tell you : you can pay more, but you
can’t buy better training.

15 Electronic courses available. ..
including digital computer training

and complete communications.

Send for the free NRI electronics catalog and
check out the full spectrum of courses available,
including Color TV, FCC Licensing, Complete
Communications Electronics, Computer
Electronics, Marine and Aircraft Electronics,
Mobile Communications, etc. :

= .
micz"  Mail the card for your
B ~ Free NRI catalog.

No salesman will call.

AVAILABLE FOR CAREER STUDY UNDER GI BILL
Check the GI Bill Box on the card for information.

NHINRISCHOOLS
o

McGraw-Hill Continuing Education Center
‘} [}
(H)

3939 Wisconsin Avenue,
Washington, D.C. 20016
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