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Introduction 
to MIDland 

Desktop Music 
You need not have an orchestra aroundj ust to play one. The 
latest generation of personal computer music hardware and 

software will let you handle all the instruments. 

0 ne of the splendid things 
about having a multitrack 
tape recorder is that you can 
overdub. There was a period 

some years ago when it was all the rage 
to release single person albums in 
which one musician did all the work, 
overdubbing multiple tracks. 

One of the less than splendid things 
about a multitrack tape recorder is the 
tape. Despite the impressive sophistica
tion of even the really low end four 
track cassette systems at the moment, 
tape has finite limits and there isn't 
much you can do to transcend them. 
Inherently analog, it's restricted to 
recording only that which you can ac-
tually play. , 

If your piece needs a hom part and 
you don't have the lip for it, all the 
tracks in the world will be of little use. 

There are several ways around this 
situation. One of them is to get to know 
a lot of other musicians. A second is to 
let a computer and some synthesizers 
stand in for them. Great philosophical 
debates might well be wrought over this 
issue ... we'll be considering the second 
alternative here. A good hom player 
can outplay even the best hom syn-
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thesizer, but not if he or she isn't avail
able. 

There's a lot going on around MIDI, 
and a lot which is beyond the scope of 
this article. Over the next few pages, 
however, we'll get into the basics of 
MIDI. 

Downbeat 

The MIDI system ... the musical in
strument digital interface ... is a some
what common standard which allows 
users of all sorts of computer based 
music hardware and numerous syn
thesizers and tone generators to com-
municate. It means that you can play The basis of the MIDI interface is a high 

speed serial link which uses common 
hom on a keyboard, violin on a guitar, hardware connectors and a common 
sax on a flute or the whole works on a 

data format. The MIDI standard has 
computer. It allows you to edit....--...,~--...,...-...,...----....,........,..--...,... .... 
music like a word processing 
document. .. and it allows you to 
cheat, for example, by editing in 
arpeggios and sixteenth notes 
which you might not have been 
able to play in real time. 

More than being just an inter
esting bit of technology, MIDI al
lows you to take control of an en
tire piece. You can arrange and 
play all the parts exactly as you en
vision them. In this respect it's a power
ful tool, giving you the opportunity to 
create music which might not have been 
possible any other way, and all without 
having to hire an orchestra to perform it. 

been adopted by a variety of music and 
computer hardware manufacturers. 
1l1is means, for example, that you can 
connect a Roland keyboard to a 
Yamaha tone generator and have them 
function perfectly. 

continued ... 
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Music can be thought of in digital 
terms as being the fusion of two types 
of data. Tone data is the information 
which makes a brass voice sound dif
ferent than a string voice. Note data is 
the information which results from 
pressing the keys on a keyboard to play 
music. In isolation, the second sort of 
data is independent of the first. You 
can ... at least in theory ... play the same 
notes through different voices to have a 
piece play as if by different instruments. 
One of the things which most MIDI 
users discover early on is that you can 
play something in its usual voice ... 
Pachelbel's Canon played in a string or 
organ voice is a popular victim of this 

· experiment. .. and then have your com
puter play it back through a wholly dif
ferent voice. The Canon played on 
saxophones, for example, is unusual. 
Classical performers might find other 
words to describe it played this way. 

If you play a piece on a MIDI instru
ment, the note data which results from 
your playing can be sent through the 
MIDI interface and 
recorded as digital infor
mation on, for example, 
a computer. It can there
after be stored on disk 
and replayed precisely 
as you played it a week 
later... through a dif
ferent instrument if you like. 

It can also be edited. Score and se
quence editing software such as 
Cakewalk or Ballade allows you to 
change a few notes, add in whole pas
sages and fix your mistakes. It can per
form such things as transposition and 
quantization, the latter being a sort of 
"snap" function which will adjust notes 
played slightly off beat. 

A MIDI synthesizer which receives 
MIDI note information need not know 
where the information is coming from. 
As such, you can play music into a 
MIDI system through whatever instru
ment suits your fingers. Among the pos
sibilities are a traditional synthesizer 
keyboard, a MIDI guitar or a flute or 
other wind instrument fitted with a 
pitch to MIDI converter such as the 
Roland CP-40 ... you can also sing into 
one of these. Finally, you can create 
music from scratch in a computer based 
score editing program and never actual
ly play anything. 

It's probably worth mentioning that 
unlike MIDI note data, voice informa-
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tion tends to be manufacturer specific. 
It can be sent over a MIDI interface, but 
will only be of use to synthesizers 
similar to the one which sent it. Each of 
th~ major MIDI synthesizer manufac
turers has a proprietary synthesis sys
tem, and these are disparate enqugh to 
make their voice definition data incom
pat'ble. 

On Track 
It's probably easiest to think of a com
plex MIDT system as being composed 
of two sorts of devices, that is, ones 
which send MIDI note data and ones 
which receive it. MIDI senders include 
keyboards, MIDI guitars and com
puters. MIDI receivers include tone 
generators and computers. In many 
cases the same box may encompass 
both a sender and a receiver. For 
example, a traditional keyboard 

synthesizer 
with a MIDI inter
face can both 

generate note information and play 
notes independently of its keyboard if 
note information is sent to it from 
another source. To keep things clearer, 
you might want to think of such an 
instrument as being two distinct boxes 
in one. 

A computer typically doesn.'t play 
the notes sent to it, but rather records 
them. It serves as a MIDI receiver none 
the less. TI1ere are, in fact, quite a few 
MIDI cards for personal computers 
which serve as both MIDI interfaces 
and tone generators. As such, the role of 
a personal computer in a MIDI system 
is growing. 

In most cases, you'll only need one or 
perhaps two keyboards, even though 
your pieces will typically have many 
more voices. TI1e sequencing software 
available for computers allows you to 
overdub MIDI tracks just as you would 
tracks on a tape recorder. As such, there 
is a wide variety of "keyboard-less" 
synthesizers available especially for 
MIDI applications. These "tone gener
ators" are boxes which will accept 

MIDI note information and play the 
notes in high quality voices. 

We've discussed MIDI note data in
formally until this point. It's really the 
heart of what MIDI can do, and it 
should serve to give you a clear under
standing of what you can do with this 
technology. A lot more than just notes 
can move over the cables of a MIDI 
system. 
· A typical MIDI instrument has three 

MIDI connectors labelled In, Out and 
Through. MIDI instruments can be 
chained together, such that all the in
struments in a system appear to be on a 
common bus. In fact, in large MIDI 
systems the propagation delays through 
many chained instruments may present 
the more remote instruments with 
timing delay problems. In these cases, 

MIDI split
ters or 
"through" 
boxes can 
serve to drive 
multiple in
struments in 
parallel. 

Every packet of informa
tion which is placed on the 
MIDI bus includes the nature 
of the information in the pack
et and a MID I channel num

ber. There are sixteen available chan
nels in a MID I system. This means that 
you can have sixteen voices playing dif
ferent parts running through the system 
at one time. · 

Consider a simple piece ... we'll fur
ther abuse Pachelbel' s Canon in this 
instance. As it's usually played, the 
Canon has three violins and viola. Each 
of these instruments plays different 
notes. Allowing that the note data for 
the Canon is stored in a sequencing pro
gram and will be played back, you 
could assign each of the four tracks to a 
different MIDI channel number and 
then connect four MIDI tone generators 
to the bus, each set to listen to a dif
ferent channel. The tone generator 
which was set up to listen to channel 
one would play the first violin part, the 
tone generator which was set up to lis
ten to channel two would play the 
second violin part and so on. 

In a real world tone generator, you 
might only need one actual box. The 
Roland MT32 tone generator, for ex
ample, has thirty-two actual voices 
which can be assigned any way you like 
over the sixteen MIDI channels. You 
can program the box to have two voices · 
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available for each of the sixteen MIDI 
channels, or four voices for your choice 
of eight channels or all thirty-two 
voices oo a single channel. There are 
still other permutations, of c:;ourse. 

Having more than one voice on a 
channel doesn't mean much to a piece 
like the Canoo1 in which no one instru
ment is called upon to play more than 
one note at a time. If your music invol
ves playing chords, you'll need at least 
as many voices as there are notes in 
your most complex chord available. In 
practice, a thirty-two voice tone source 
like the MT32 is capable of generating 
a lot of music. 

Every voice in a MIDI to11e source is 
assigned a number. Aside from note 
data, the MIDI bus can carry a number 
of other standard infom1ation packets. 
One of these is a program change mes
sage. This allows a piece of music being 
played back by a sequencing program 
to not only play the voices in the toile 
generators which are reproducing it, but 
also to change voices. 

For example, in the Canon there's a 
bit in the middle which has a lot of 
thirty-second notes and rips along at 
quite a pace. Played on a fairly long
winded voice with a lot of sustain, this 
turns into mud. You could have the 
voice change at this point to be some
thing a little more staccato ... log drums 
or perhaps banjo if you want to be really 
offensive. 

Program change numbers are another 
thing which isn't consistent between 
different manufacturers of synthesizers. 
As such, voice twelve may be a 
harpsichord on one tone generator, a 
violin on a second and Martian wind 
chimes on a third. In addition, most 
contemporary tone generators and syn
thesizers allow you to download new 
voices to them over the MIDI bus, or 
otherwise select different sets of voices 
internally, so they may not even be con
sistent from one day to the next in the 
same instruments. It's up to you to 
make sure that you're playing through 
the right :voices. 

1l1e issue of voices is one which 
delights many MIDI perfom1ers. Most 
higher end MIDI synthesizers and tone 
generators allow you to run dedicated 
voice editing and library software 
which makes it possible to modify their 
voices to suit your music. Because these 
instruments have fairly subtle tone syn
thesis systems, you can usually 
generate some pretty sophisticated 
sounds. I have a bank of harpsichord 
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voices for one of my MIDI tone gener
ators which spans the range of the in
strument... it includes voices .for old 
French and Gem1an harpsichords, 
harpsichords with pig bristles and nylon 
picks for jacks and so on. 

It's also worth noting that there is 
another class of tone generators for 
MIDI, this being san1plers. A sampler 
will digitize real acoustic sounds and 
allow you to play them back as MIDI 
controlled voices. You can use both 
original voices which you sample your
self and "canned" voices provided by 
the sampler manufacturer. As such, you 
can san1ple a real violin and then play 
that from any MIDI note source. You 
can also "play" musical car horns, trash 
cans, ringing phones, barking dogs, 
screeching cats, breaking glass... the 
possibilities are staggering. 

MIDI to the Max 
1l1ere is a great deal more about MIDI 
which hasn't been discussed here. A 
MIDI system can control things like 
program mix down and stage lighting, 
for example. The latest generation of 
PC sound cards allows you to have all 
the flexibility of MIDI without very 
much external hardware. The range of 
specialized MIDI gadgets could be an 
article of itself. 

1l1e best way to learn about MIDI is 
to plug it in and try it. Inexpensive 
MIDI hardware exists which will let 
you get into MIDI performance for a 
few hundred dollars. If you have a per
sonal computer you;re already half way 
there ... MIDI interfaces exist for IBM 
PC compatibles, the Apple Macintosh 
and the Atari ST, an10ng others. 

It's also wo11h noting that a growing 
number of systems include MIDI inter
faces. 1l1e IBM PS/1 comes complete 
with a MIDI port built in. All you need 
add is the music. 0 

AMAZING 
SCIENTIFIC & ELECTRONIC 

PRODUCTS 
LASERS AIID SCIENnFIC DEVICES 

VRL2K 3mw Vis Red Laser Diode System lit ............. .... . $t59.50 
lliS1K laser Beam" Bounce" listener lit ........... .. ... ... ... $199.50 
LHC2K Visible Simulated 3 Color Laser lit ................ ...... $44.50 
LC7 40 WaH Burning CuHing Laser Plans ........ ... ... .. ... $20.00 
RUB4 Hi Powered Pulsed Drilling Laser Plans ......... ..... ... $20.00 
LGU40 11o 2mw HoNe Vis Red Laser Gun Assembled ........ $199.00 
LLSt Laser Lite Show- 3 Methods Plans ...................... $20.00 
SD5K See in I he Dar!< Kit ......................................... $299.50 
EMLIK Electromagnelic Coil Gun lit .............................. $69.50 
MCPt Hi Velocity Coil Gun Plans ............................... $15.00 
LEV1 levitating Device Plans ....... ............. ............ ..... $10.00 
EH1 Electronic Hypnotism Techniques Plans .. ... ...... ...... $10.00 

HIGH VOLTAGE AND PLASMA DISPLAY DEVICES 
HVM7K 75,000 Voll DC Variable Output Lab Source Kit .... ... $149.50 
IOGJK lon Ray Gun fl. project energy without wires ... ...... . $69.50 
NIG9K 12V/115 VAC Hi Out Neg I on Generator Kit .............. $34.50 
EMA1K Telekinetic Enhancer/Electric Man Assembled .. .. ..... $99.50 
LG5K Lighlning Display Globe Kit ............................ .... $54.50 
BTC1K Worlds Smallest Tesla Coil Kit ........................... $49.50 
BTC3K 250KV Table Top Tesia Coil Kit .......................... $249.50 
BTC5 1.5 Million Volls Tesla Coil Plans ........................ $20.00 
JL3 Jacobs Ladder - 3 Models Plans ...................... .... $15.00 
GRA1 Anti Gravity Generator Plans ........................... ... $10.00 
PFS20 Plasma Fire Saber Assembled .. .. .... .. .... $69.50 
DPl20 Dancing Plasma to Music and Sounds Assembled ..... $79.50 

SECURITY AIID PROTECTION DEVICES 
ITMtO 100.000 Volllntimidalor up lo 20' Assambled ...... .. $129.50 
IPG70 Invisible Pain Field Blast Wave Gen Assembled ....... $74.50 
PSP4K Phasor Sonic Blast Wave Pistol Kit ..................... .. $59.50 
liST10 lnlinity Xmtr. listen in Via Phone Assembled ......... $199.50 
TAT30 Automatic Tel Recording Device Assembled ...... .... .. $24.50 
VWPM7K 3 Mi. FM Auto Tel Transmitter Kit ........................ $49.50 
FMV1K 3 Mi. FM Voice Transmitter Kit ........................... $39.50 
HOD1K Homing/Tracking Beeper Transmitter Kit ............. ... $49.50 

EASY ORDERING PROCEDURE TOLl FREE 1-800·221-1705 
or 24 HRS ON 1-603-673-4730 or FAX IT TO 1-603·672-5406 

VISA, MC. CHECK, MD IN US FUNDS. INCLUDE 10% SHIPPING. ORDERS 
$100.00 & UP ONLY ADD $10.00. CATALOG $1 .00 OR FREE WITH ORDER. 

INFORMATION UNLIMITED 
P 0 BOX 716, DEPT ET2 AMHERST. NH 03031 

CircleNo.17onReaderServiceCard 

19 



Maki11g MIDI 
Music · 

M IDI (Musical Instrument 
Digital Interface) is a lan
guage standard · for the 
communication of musical 

information. It can also be used to 
record and play back musical infomla
tion using a sequencer (MIDI recorder) 
and a MIDI keyboard. A sequencer can 
record, edit and play back musical in
formation in the form of MIDI data. 

Sequencer Plus_ Gold 
The sequencer I used is from Voyetra, a 
company that has developed a full line 
of MIDI products. It is called Sequen
cer Plus Gold and it runs on an 
IBM compatible PC. To tum 

by Chuck Ander 

playing. However, if you have software 
that requires 100% MPU-401 com
patibility, you can obtain a module 
which will make the V-22 into a V-
22m, a fully MPU-401 compatible unit. 

The board installed flawlessly and 
passed its self-test with flying colours. 
Next, Sequencer Plus Gold was in
stalled and fired up. Lastly, I connected 
a multi-timbal MIDI keyboard to the 
MIDI in and out jacks and we were 
ready to roll. Now I needed something 
to record. Instead of trying to play 
chopsticks or some equally inane (and 
badly played) piece, one of the people 

in the office who is a real 
keyboard guru played an 

your personal computer into a «r~ 
fully equipped _.<.~h<~'--

excellent version of the 
organ part to "Light My 
Fire" by the Doors. With 
this as a basic track, I was 
able to add bass, drums 
and some other instru
ments. It was like doing 
multi-track recording
except that what was 
recorded was not sound 
(or an electronic repre
sentation of sound) but 
digital infom1ation 
which, in order to be 
played back, needed a 
multi-timbal MIDI key-

MIDI studio, C..."'~"-'~ · . 
you will also <f>c/ 
need a MIDI in
terface board. 
Again Voyetra 
provided ·the 
necessary 
hardware in the 
form of the V • 
22 Professional 
Dual-Port 
MIDI Inter
face. The V -22 
is an inexpen
sive interface 
board which 
uses a software 
driver (instead 
of hardware on the board) to communi
::ate with the programs nmning. Some 
ildvantages of this are MTC sync, mul
tiple MIDI ports and mute/solo while 
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board or sound modules 
to reproduce the original sounds. When 
played back, the piece sounded exactly 
like the original- except that you 
could finely edit the infom1ation, once 
it was on the disk. You can, of course, 
change the tempo or the key, or mute 

any track while the piece is being 
played back. 

Sequencer Plus Gold has all the fea
tures you could want in a professional 
MIDI sequencer including: a graphical 
"piano-roll" form, making it easy to 
view and edit with great detail, memory 
buffers which allow you to cut and 
paste sections of a·song or move them 
into a different song, and features to 
organize and modify tracks using name, 
mute solo, quantize, lop, offset and 
. transpose commands. In addition, Se
quencer Plus Gold includes a Universal 
Librarian program and a MIDI Data 
Analyzer. · 

With the Universal Librarian pro
gram you can arrange, , name and ar
chive MIDI instrument programs onto 
PC disk and audition sounds in most 
MIDI instruments from your PC's key
board. It also includes a complete voice 
editor and librarian for the Sound 
Blaster™ FM synthesizer. 

MusiCiips 
MusiClips is "clip art for music." It is 
actually quite a large collection of 
multi-track MIDI song files which 
cover a wide variety of musical styles. 
TI1ese files are perfeet'for adding music 
to multimedia presentations, film and 
video productions, commercials, or 
practically anything. When used with a 
sequencer program, you have a ready 
supply of songs to use and/or edit. You 
can audition variations of the same song 
played by a piano, string section or any 
other instrument supported by your 
MIDI synthesizer or PC sound card. 
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L.M.P 
L.M.P (Laser Music Processor) from 
Teach Services is one great music nota
tion program. Many years ago I used to 
write songs and I'd try to transcribe 
them into music notation. 1l1is was a 
messy and laborious task, at best. How 
I wish I had L.M.P, a computer and a 
printer back then! 

With L.M.P, you can write music 
notation using a mouse (or the cursor 
keys) and the progran1 will automat
ically draw any kind of staff. It also 
features automatic key signatures and 
can produce symbols for fermata, 
segno, repeats, arpeggio, and coda. In 

he had just played. The program will 
quantize to 4th, 8th, 16th or 32nd notes 
and adjust inter-staff spacjng. What can 
I say, it's nice and solves a very real 
need - that of producing high-quality 
and correct music notation. 

Band-in-a-Box 
It's hard to have a favourite program 
an10ng all these great ones, but Band
in-a-Box just might be it. Maybe it has 
something to do with my experience 
many years ago of sitting laboriously 
over my tape recorder, trying to 
synchronize my rhythm box and 
pathetic bass playing in order to create 

an accompaniment tape. I should ex
plain - I used to perform music, play
ing the guitar and singing. To enhance 
my performances I recorded drums, 
bass, and sometimes lead guitar on a 
tape and played along with it. It actually 
didn't sound too bad. But sometimes I 
wanted to change keys, or speed it up a 
little. Then, I had to do my recording all 
over again. This was a heck of a lot of 
work. Now, along comes Band-in-a
Box from PG Music Inc., a program 
that does all this (and more) automat
ically. And the painful part is that its 
bass lines are better than mine! 

To use Band-in-a-Box, all you have 
to do is load a song (from any of over 
500 in the MIDI-Fakebook collection) 
or type in the chords to any song you 
please. Once you type in the chords, 
you next choose one of 24 musical 
styles such as country, light, medium or 
heavy rock, reggae or whatever. Then 
just press <F4> to start the program and 
it will create a drum, bass and piano part 
for your song and play it through your 
MIDI synthesizer. You can vary the 
part anywhere in the song. For example, 
you can slow it down or speed it up, 
change styles or change the time signa
ture for varied effect. If you realize that 
the song is not in the right key for you, 
you can transpose to any key- and all 
the chords are likewise automatically 
transposed. You can vary the tempo and 
even play the ·same song in a different 

addition, it can create ad- 1 ____ ;...._ ______________ _..:._ _____________ __, 

justable ties, slurs, and 
beams. Songs can be up to 
100 pages long. 

Printing might be t!Ie 
best part of the program 
(except for the automatic 
transcription from a MIDI 
keyboard) L.M.P prints 
like a dream. I used a 
LaserJet II compatible 
printer and the print 
quality was excellent -
just like sheet music 
you'd buy. 

My favourite feature 
(as you may have already 
guessed) is automatic 
transcription. To test it, I 
got our resident keyboard 
genius to play a piece and 
a short while later 

String Quartet in C# Minor, Opus 131 
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Baud-in-a-Box Playing a Song 

musical style. By assigning different 
MIDI channels, you can change the 
sound of the instruments the program 
plays. 

Now if I had this when I was per
fomling- maybe I'd be rich and 
famous today. Even if you're totally 
musically illiterate, if you know the 
chords to a song (or can find them in a 
book), you can generate great drums, 
bass and piano accompanyment- and 
sing right along. 

I should point out that both L.M.P 
and Band-in-a-Box need an IBM com
patible PC with an MPU-401 com
patible MIDI interface. I used the V-
22m from V oyetra to run these last two 
progran1s. 

Read All About It 
It always helps to have a good under
standing of the basics of any discipline. 
A really excellent book that helped me 
learn about MIDI is, MIDI The Ins, 
Outs & TlmtS by Jeff Rona, published 
by Hal Leonard Books. This book is 
written in an easy-to-understand, 
simple and often humorous style. It 
takes a difficult subject and explains it 
in a clear-cut manner. It starts with a 
brief history of the events and needs 
that led up to the creation of MIDI. It 
explains the basics, gradually progress-
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ing to more complex pot1ions of the 
subject. Finally, it explains how to set 
up a MIDI system, and provides the 
solution to common problems. 

Company Listings 
Voyetra 
333 Fifth A venue 
Pelhan1, NY 10803 
(914) 738-4500 

TEACH Services 
182 Doni van Road 
Brushton, NY 12916 
(518) 358-2125 

PG Music, Inc. 
32 Hess Street South, 
Hamilton, Ontario L8P 3Nl 
(416) 528-2368 

Hal Leonard Books 
Milwaukee, WI 
(414) 774-3630 0 

Earn Your Et.s. Degree 
in 

ELECTRONICS 
or 

COMPUTERS 

By Studying at Home 
Grantham College of Engineering, 

now in our 41st year, is highly ":X

perienced in "distance education" 
teaching by correspor.dence thro,!gh 
printed materials, computer materi1ls, 
fax, and phone. 

No commuting to c!ass. Studv at 
your own pace, while continuing on 
your present job. Learn from easy-to
understand but complete and thorough 
lesson materials, with additibnal help 
from our instructors. 

- Our Computer B.S. Deg,r;!e Pro-
gram includes courses in BASIC, 
PASCAL and C languages - as well as 
Assembly Language, MS DOS, CADD, 
Robotics, and much more. 

Our Electronics B.S. Degree Pro
gram includes courses in Solid-State 
Circuit Analysis and Design, Control 
Systems, Analog/ Digital Communica
tions Microwave Engr, and much more. 

An i~portant part of being pre
paced to move up is holding the right 
college degree, and the absolutely neces
sary part is knowing your field . 
Grantham can help you both ways
to ·learn more and to earn your degree 
in the process. 

Write or phone for our free 
catalog. Toll free, 1-800-955-2527, or 
see mailing address b :low. · 

• 
Accredited by 

the Accrediting Commission of the 
National Home Study Council 

• 
GRANTHAM 

College of Engineering 
Grantham College Road 

Slidell, LA 70460 
USA 
CircleNo.19onReaderServiceCard 




