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I n the late 1800s, a mania developed 
to apply electricity to every aspect 
of human life. "That subtle fluid, 
electricity," as the Toronto Mail 

. described it, was mystifying and 
wondrous. Quack doctors on Toronto's 
Jarvis Street were using it to treat 
rheumatism and cancer; house owners 
began installing 200-300 watt bulbs and 
even buzzing arc lamps into fire places; 
inventors were rushing to refit 
housework with electrical appliances of 
every shape, size and use imaginable. 

One of the most thorny conversions 
to electricity, however, took place on 
the city streets, and particularly on 
those in Toronto. There, in dark inter­
sections of King and Y onge or up Sher­
bourne, an awesome rivalry developed 
between electrical companies and Con­
sumers Gas, both groups raising new 
poles and new lamps in an effort to 
prove one fuel's superiority over the 
other. 

A central figure in the issue was one 
of Canada's great electrical evangelists 
and a man who introduced electricity to 
Toronto: John Jacob Wright. Wright's 
record as an electrical innovator was 
impressive even by the 1890s. In 1881, 
Wright had borrowed a back room next 
to the Firstbrook Box Factory on King 
Street to build the first Canadian-made 
generator. It supplied 25 horsepower to 
the 25 arc lamps Wright had strung 
down Yonge Street -the first electri-
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cal lighting system in Canada. In 1884 
he had perfected Van Depoele' s electri­
cal railway and ran a tram of three 
coaches from Strachan A venue to the 
exhibition grounds, only three years 
after Siemens in Germany had experi­
mented with the first public electrical 

Newspaper reporters complained that 
he often sat without voicing his opinion 
at city hall meetings. But Wright wasn't 
a timid man. When he did speak, he 
tended to roar, and usually in defence of 
the growing need and development of 

railway. In the u.s .. r?02020%01%~~~®&011111 Wright had helped 
Elihu Thomson and 
Edmund Houston 
develop the Thom­
son-Houston gener­
ator and in 1879, 
Wright installed 
North America's first 
electric arc street 
lamp in Philadelphia. 

Wright (who 
preferred to be called 
"J J. ") cannot be 
called a loud 
proponent of electri­
cal street lighting, 
however. He was a 
heavy-set, square­
faced man with a full 
moustache but what 

seemed to be a quiet ~~~~~~~~ 
manner, perhaps one I~ 
of the reasons he was 
president only briefly 
of the Canadian 
Electrical Associa­
tion he had helped 
create in 1891. 

JJ. Wrigh4 CalladianEiectrical Pioneer 
-courtesy Ontario Hydro Archives 
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The "tumi11g-on, of power from Niagara signalled the end to privately-operated electrical utiliJies in the city. 

electrical applications both in Toronto 
and the rest of Canada. 

·Wright's most comfortable medium 
was when he was experimenting or 
designing the massive electrical system 
he helped pioneer in Toronto. His son 
Walter F. Wright, shed some light on 
that tinkering spirit when he described 
his father and uncle pulling an old 
steam engine down to the waterfront, 
and bolting it onto a boat to create the 
first steam yacht on Toronto Bay. 17ze 
Electra was the same yacht on which 
Wright entertained Electrical Associa­
tion members. He loved "open air and 

. ,country," and "speeding across the 
bounding waves" of the lake. 

Born and <;lassically educated in 
England, Wright seemed to have dif­
ficulty finding his life's direction when 
he arrived in Canada. He picked up jobs 
as a millwright and later as a 
proofreader at the Globe, finally drift­
ing back and forth between the U.S. and 
Toronto until he began his work in 
electricity. After that, and when he 
wasn't boating, Wright devoted almost 
his entire life and aspirations to the job 
of lighting Toronto - and Canada -
with electricity. 
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Toronto was typical of most 
Canadian cities of that time period. 
Charles Dickens in the 1842 had 
des'Cribed the city as ". .. full of life, 
motion, business and improvements. 

to, the Mail complained about gas light­
ing shedding its "yellow jaundiced­
looking light." It is quite possible that 
Wright, a methodist who played organ 
on Sunday mornings, was wanting to 

Tile streets are well- r-:=================::::;---, paved and lighted with ,. - --· 1 

gas." 
But those gas-lit 

streets were shadowy, 
dark and dangerous to 
walk along at night. 
After dusk, Toronto's 
streets were given over 
to fighting, gan1bling, 
prostitution - general 
ly doused in sin. The 
Toronto News in 1885 
published "thriliing 
sketches" of Toronto's 

DON'T USE ELECTRIC LIGHT! 

DON'T USE GAS LIGHT! 

I 
LIGHT YOUR SHOP, . HOTEL, CHURCH, I 

HALL or SALOON, with I 
:00:. ~ ••. ' ,, • 'J ,.. ~ 
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seedy nightlife, a 1 

reporter adding "the P,>Sitively the Large•t, Whitest anJ mo•t E c<>uomi,·al ! 

ABSOLUTELY THE ACME OF LIGHT'. · 

long row of gas-lan1ps Light e\·er pruJucetl from Keru, ine. 

on the side streets 'pale I ul{ Ac TUAL PnoTo:n~:nu~·AL TuT . 1 
their ineffectual D uffield 's CauaJian Lamp er1uab 4 El<·etric Lunps, I 
f . ' " I M } Dutli~ld's Canadian Lamp equals ·i Hul'itl·ste r l.nmps, _1 j 
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said "Darkness is the L~=:=:=::==::==:=:=:=::::::::::::::=::::::::::=_J 
friend of vice," in his 
campaign for better 
lighting. Back in Toron~ 

Advertisement from Toronto, 1870s, showb1gcompetition 
amongfltel and ligh( companies -Metropolitan Toronto 

Reference Library (Baldwin Room) 
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J.J. Wri.gh4 as depictedinapopularbookon Toronto Public .figures 

reform the qark city streets with his arc 
lighting. 

Electricity might have been a novel 
approach to lighting dark streets, but it 
wasn't clearly a superior alternative at 
the time Wright was hooking up lights 
to Eaton's department store, Robert 
Simpson's store, and McConkey's res­
taurant in his original1881 experiment. 

One arc, for instance, couldn't 
replace five gas lights strung down a 
street (remember that illumination 
decreases in proportion to the square of 
the distance from the source). Often 
fewer of the more expensive arc lamps 
were erected creating dramatically 
well-lit areas immediately around them, 
but leaving dark and shadowy areas be­
tween each light. 

Described by the Mail as "a light 
rivalling almost that of the sun in bril-
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liancy," the arc lamp's brilliance also 
had unhealthy side effects. The light 
was dangerous to look at directly and 
quite frankly, an Edison pamphlet com­
plained its brilliance hurt the eyes. 

Furthermore, the arc light gained a 
significant degree of unreliability from 
its very design. Two carbon rods were 
placed at a specific distance from each 
other. Light was created when 
electricity formed an arc from one rod 
to the other, causing carbon particles 
detached from the rods to glow intense­
ly. The deteriorating carbons, however, 
had to be moved together as they 
burned. In early models, an elaborate 
clockwork mechanism moved them 
back together in time periods. Later, 
Brush arc lamps featured a closed-loop, 
or self -regulating design which sensed 
when an .arc was lengthening between 

. carbons. Hence, the increased resis­
tance in the system regulated the dis­
tance. The constant regulation in the 
system caused flickering, various 
degrees, of brilliance, and didn't al­
leviate the maddening buzzing sound 
from what were termed simply as 
"those sputtering arcs." 

There was one other problem facing 
Wright's dreams for electrical street 
lighting. Competition was quickly aris­
ing from dozens of companies offering 
everything from arc lighting alterna­
tives, to new generators. Wright him­
self found Elmer Sperry [See March 
Issue of Electronics and Technology 
Today] setting up a similar system a few 
blocks away from his own. Electricity 
and its appliances were spilling over the 
border from the U.S. in awesome sur­
ges. By 1880, for instance, 72 urban 
centres in Canada had electricity. By 
1890, 167 did, and one business direc­
tory listed more than 70 electric light 
companies operating in Canada with 
hundreds of independent plants provid­
ing light to hotels, office buildings, and 
factories . 
. Wright reacted by gathering financial 

backing and creating the Toronto 
Electric Light Company which even­
tually took precedence ov~r all others 
before public utilities were created. The 
principal figures in the new company, 
Frederic Nicholls, Sir Henry M. Pellatt 
(Casa Lorna's somewhat eccentric 
creator) and William MacKenzie soon 
became known as the "syndicate," 
wielding enormous amounts of power 
as their company soon controlled large 
portions of the city's interior and ex­
terior lighting and transportation mo­
nopolies. 

As manager, however, Wright was 
able to continue his tinkering, ex­
perimenting and design of the electrical 
system. When the Toronto Electric 
Light Company was created, City 
Council allowed it to erect 25 lights in 
the downtown core on Y onge Street and 
Queen. Wright was using the Hoch­
hausen patents, known as the Excelsior 
system which had its headquarters in 
New York city. Another company was 
allowed the same privilege, using the 
Van Depoele system, so that city coun­
cil could choose between alternatives. 

Wright wasn't enthusiastic about 
using American electrical goods. In Oc-

Continued ... 
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J.J. Wrightperfectedtheuseofthiselectricrailwaysystem -oneofthe.firstintheworld 

tober, 1893, he said "If we are to adopt 
nothing but American ideas or Chinese 
ideas or antediluvian ideas, we might as 
well cease to exist and let other people 
do our thinking for us." Later, he urged 
the Canadian Electrical Association to 
adopt a Canadian standard of illuminat­
ing power for arc lamps instead of an 
imported one. The trend in Canada, 
however, remained to import American 
goods or buy their patents. 

On May 16, 1884, the World, Globe' 
and News carried the reports of 
Toronto's first experience with arc 
lighting as both companies switched on 
their rival systems. Both the manufac­
turers had come to Toronto to help in­
stall their systems. 

"The gas street lamp must go," the 
World began its story. "The new il­
luminant, electricity, has come to take 
its place." The reporter wrote he "was 
able to read fine print 60 yards from one 
of the lamps." 

Wright remained in control of the 
company and later described power 
management as a job requiring hard 
work at night, filled with tension and 
having a degree of danger. It was also 
"hot and dirty" he sajd to young men 
seeking employment in his company. 
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One of Wright's first achievements 
was building a power station on Scott 
St. and the Esplanade. There, in a loca­
tion close to the water and coal supply, 
Wright designed the station to rival 
even Jules Verne's descriptions of 
Nimo's submarine. Containing an en­
gine and dynamo rooms, the power sta­
tion had a board room and library; a 
spiral staircase led to a tower laboratory 
and instruments room. The interior was 
finished in polished oak -hardly what 
one would expect in a powf:!r station. 
Later he seemed to temper his imagina­
tion when he designed another arc­
lighting station, stressing its 
functionality. "There will not be a piece 
of wood as large as a lead pencil used in 
the construction of the building," he 
said, describing its fireproof features. 

As manager, Wright oversaw the 
design of a system to synchronize 
clocks in all stations, an important func­
tion because power was literally cut off 
at dawn and tumed on at dusk. As the 
company took over incandescent and 
interior lighting functions, electrical 
use wasn't metered. Rather, it charged 
per light, and supplied parts that would 
break down faster if overused, a subtle 
but effective way of limiting its 
consumers' use of energy. Later, 

Wright was active through the 
Canadian Electrical Association, 
directing metering standards which the 
government was imposing on private 
companies. 

The growing efficiency of the Toron­
to Electric Company's system was one 
of its greatest features. It could be main­
tained, for instance, with only a few 
unskilled labourers, enough for one 
writer to Canadian Electrical News to 
say "I am entirely disgusted with the 
electrical business .... " He said a station 
manager could be hired for $35 - 40 a 
month: "The ability to shovel coal, 
climb a pole, put a pair of carbons in an 
arc lamp and sling oil around the power 
house are the essential requirements." 

But there was a period of experimen­
tation as the system found its place 
among the already crowded telegraph 
and telephone poles stretching across 
streets and intersection. The News 
reported in 1896 that one of the TELC's 
linemen, who was able to climb poles 
with only one arm, dropped a cross arm 
he was installing onto the head of pas­
serby on Yonge and King. The man's 
hat was driven "down upon his shoulder 
and entirely [obscured] his face." 
Miraculously, the man was not hurt and 
after the lineman helped pull off the hat, 
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and bought him a new one at a nearby 
store, no charges were laid. That wasn't 
the case, however, for a woman in ·1894 
who was suing the company after she 
had walked into a power line dangling 
in the street. 

Certainly, Consumers Gas, the com­
pany holding the street lighting contract 
in the late 1800s was concerned over 
Wright · and his electrical company. 
W.H. Pearson, the company's manager 
kept a careful newspaper clipping file 
on items related to gas or electric street 
lighting. That file is still held in the gas 
company's archives and was supplied 
for this article. 

The company reacted to the threat of 
electricity by slashing gas rates, provid­
ing better burners and a more pure gas. 
By the time electricity supplanted gas, 
Inspector James Williams had cut down 
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his staff to 27 lamplighters who had to 
maintain, light and replace 2,644 gas 
street lights-almost one man for every 
100 lights. (Their duties included 
making careful note of the exact loca­
tions of the electric lights that were out, 
to prove their unreliability.) 

Wright was not impressed, however, 
and he wrote to the World in October 
1890 to say that the fight for or against 
electrical lighting was between the city 
aldennen, representing a public want­
ing electricity, and the gas company 
which wanted to maintain its monopo­
ly. He compared the advent of 
electricity as the beginning of a more 
democratic, fair system, where compet­
ing electrical systems would generally 
lower the already cheaper fuel. In fact, 
Wright was exaggerating about 
electricity being cheaper, and greatly 

/ I 

offended Pearson who retaliated in the 
next day's news to say Wright's letter 
was insulting and unwarranted. "I can 
only conclude that he has lost his 
temper, and with it his head and good 
breeding." 

Electrical lighting was gradually 
chosen by city council. In 1883 it 
replaced 300 of the gas company's 
lights for 100 electrical lamps along 
Carleton, College and Sherbourne 
Street. By 1890, the city asked for 2,300 
gas lights to be taken off the streets and 
by 1901, Consumers Gas lost the street 
lighting contract altogether. 

But the dominance of private, 
monopoly fuel companies, however, 
was already being challenged, and the 
TELC had only a few years to enjoy its 
monopoly before the 1905 creation of 
public-owned utility. The impetus for 
Ontario Hydro and Toronto Hydro was 
the need to transport electricity from 
Niagara Falls, an undertaking no 
privately-owned company could really 
contemplate. Edison once said " ... one 
of these days we will chain all that -
the Falls of Niagara as well as the winds 
- and that will be the millennium of 
electricity." As early as 1896, the 
mayor of Buffalo threw a· switch to 
energize the city with energy from the 
falls. 

Wright himself, repeatedly testified 
to the provincial government that his 
company had looked into the same type 
of Niagara transmission and found 
there was too many problems. His com­
pany was simply too small to absorb the 
capital costs required. By 1911, 
electricity was finally poured from the 
falls to Toronto through the public 
utility, celebrated in a massive parade 
by night to the old city hall where a 
picture of the falls was lit up and water 
cascaded over the mural (and onto 
front-row spectators). 

Although Wright and the TELC con­
tinued competing with Toronto Hydro, 
often providing better service than the 
new c::ompany, the days of private 
electrical companies were coming to a 
close. 

Wright's son said that despite his ex­
pertise, J J. opted not to consult for 
large sums of money. "My father was 
never interested in money," he said. 
When Fred Thomson, brother of Elihu 
Thomson wanted his father's opinion 

see Wright, page 19 
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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 
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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 
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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. 
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