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Wide Band Trans-

continental Radio Relay is the Latest Product of 

the Telecommunications Department. 

For over six years the Canadian Marconi Company has maintained an 
advanced, well-equipped laboratory for designing and developing radio 
relay equipment. There are few laboratories in the world with the same 
specialized experience. The Canadian Marconi Company has produced 
a range of medium and wide band high performance equipment for use 
in currently approved frequency bands. The DQ58C is one of the latest 
additions to the wide band equipment meeting CCIR recommendations 
for standards of performance. 

Some of the major advances in the design of the DQ58C have been 
the application of an imp' oved Travelling Wave Tube, offering an 
exceptionally WIDE BANDWIDTH with HIGHER GAIN and POWER 

OUTPUT, a new VARACTOR mixer circuit, and the extensive use of 
PRINTED CIRCUIT BOARDS, SLIDE - IN CHASSIS and ccmponents of 
high performance figures such as new microwave ferrite devices. 

* Maximum capacity 1200 channels * Power output 10 watts 

* Either monochrome or Colour TV * Baseband 10 c/s to 8 mc/s 

* Frequency range 1700-2300 MCS * Full drop and insert 

For further information on this and on our complete line of radio equipment please 
write or phone 

CANADIAN MARCONI COMPANY 
— Telecommunications Department 

970 McEACHRAN AVENUE — MONTREAL 8, QUE. Telephone — CR6-3627 • CABLE ARCON. 

For complete details check No. il on handy card, page 35 
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Canadian 

Marconi 
factory tested 

and sealed 
Before they leave the 

factory, all Marconi Image 
Orthic ons undergo 

extremely critical testing. 

the only complete 
Image Orthicon 
testing lab 
in Canada 

ELECTRONIC TUBE AND COMPONENTS DIVISION 

CANADIAN Marconi COMPANY 
830 BAYVIEW AVENUE • TORONTO, ONTARIO 

BRANCHES: Vancouver • Winnipeg • Montreal • Halifax 

studio conditions 
duplicated 

Acceptance tests are 
c,mducted when tne tubes 

arrive in Canada. Marconi 
has built a special lab 

where the image orthicons 
are tested under Canadian 
studio conditions. 

"total" testing 
An extensive series of 

tests check every detail. 
Once it has passed these 
tests, the camera tube is 
shipped to the studio, 
sealed and protected by 
the Marconi guarantee. 

tests vary 
Each of the six types of 
image orthicons under-
goes its own special tests. 

To test each tube 
thoroughly takes 30 to 50 
minutes. 

fast warranty 
This special testing lab 
enables Marconi to offer 

immediate warranty 
adjustment when required. 

visiting 
studio personnel 
Studio engineers and 
technicians are invited to 
inspect and make use of 
these facilities. 

For complete details check No. 10 on handy card, page 35 
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Would you buy 

fixed resistors 

just because they're the 

easiest to solder? 

Of course you wouldn't! 
But when you add the highest degree of " solderability" of any ret.istors on 

the market to top-notch reliability in other physical and electrical charac-

teristics — well, that's something else. Like a lot of other cost-conscious 

producers, you'll then be using Stackpole Coldite 70+ Resistors! 

Stackpole Coldite 70+ "solderability" saves time and money in your 

production. It assures perfect connections that eliminate a lot of pos-

sibilities for costly field service later on. 

Coldite 70+ performance fully matches the "solderability" of the 

leads. They're designed to meet or excel MIL-R-11 in every respect. 

And they're tops in load life, humidity and moisture tests! 

CANADIAN STACKPOLE LIMITED • 550 Evans Ave., Toronto 14, Ontario 

1E5 

SVACKPOLZ 
atefeMe 

tilted cornpositon resistors 

CERAMAG» FERRITE CORES • VARIABLE COMPOSITION RESISTORS • SLIDE & SNAP 
SWITCHES • CERAMAGNETED CERAMIC MAGNETS • FIXED COMPOSITION CAPACITORS 
BRUSHES FOR ALL ROTATING ELECTRICAL EQUIPMENT • ELECTRICAL CONTACTS 
GRAPHITE BEARINGS, SEAL RINGS, ANODES • HUNDREDS OF RELATED CARBON & 

GRAPHITE PRODUCTS. 

For complete details check No. 12 on handy card, page 35 
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MILGRAY DELIVERS 
TEXAS INSTRUMENTS 
SEMICONDUCTORS 
TOMORROW! 

Off-the-shelf delivery in 

quantities of 1 to 999 at factory 
prices. TI Semiconductors arrive 

faster from: 

Milgray/New York 
136 Liberty St., New York 6 N. V. 

REctor 2-4400-1WX NY1-4013— 
FAX-FQF Zenith numbers in leading 

industrial areas. 

For complefe details check No. 22 

EIA report 
by R. T O'Brien 

Educators Ask for School TV Receiver 
The Education Television Association of Metropolitan Toronto has 

asked the manufacturers to produce the specifications for an educational 
television receiving system for schools. 

At a special meeting of the Receiver Division Engineering Com-
mittee, Eric Palin, vice-principal of Ryerson Institute of Technology, 
outlined the results of a carefully controlled study by the Metropolitan 
Educational Television Association (META) and the Toronto Boards 
of Education which clearly showed that educational television is rapidly 
gaining national acceptance as an indispensable visual training aid and 
that Canadian receiver manufacturers are being offered an excellent 
opportunity to tap a potential market. 

Television is opening up a completely new opportunity in the 
field of education. A number of programs are already being videotaped 
for early presentation in the Metro Toronto Area. Teachers are attending 
special courses in programming, video scriptwriting, and production 
techniques. Visual aids representatives on the many Boards of Education 
are busy with the development of facilities such as exist at Ryerson 
which will ensure that production of programs is adequate and that 
the content is geared to Canadian curricula. 

Emmett Freestone, representing the Toronto Board of Education, 
Visual Aids Department, told the meeting that there are nearly 28,000 
schools in Canada and that his department has received a number of 
inquiries from Boards of Education across the country seeking informa-
tion on the work being done in promoting educational television in the 
Metropolitan areas of Ontario, clearly demonstrating the need for 
Canadian manufacturers to get into the position of being gee to 
provide suitable receiving systems. 

The ETA Receiver Engineering Committee wasted no time. A special 
group has been assigned the big task of writing a specification for 
school television receiving systems. The only characteristics specifically 
asked for by the educators are good picture and adequate sound in a 
set suitable for use in the average Canadian classroom. The engineers 
are given a free hand to work out the details of configuration, port-
ability, mounting, and the safety and cabinet protection aspects. 
Reliability to ensure minimum servicing requirements; input provisions 
for UHF and VHF; and the capability of the receiver to be adequate 
in a variety of signal strength climates will be just a few of the 
problems to be worked out. 

Both Mr. Palin and Mr. Freestone expressed confidence that the 
engineers will quickly produce the specifications and the equipment. 
Educational TV for Canada is well on the way to reality. 

Advanced TV Servicing Techniques Courses 
The Receiver Service Committee, under Chairman Jim Sands, 

reports on the success of the Advanced Television Servicing Techniques 
Course. One class is enrolled at the Ryerson Institute in Toronto, one 
at the Vancouver Vocational Institute, and a third one in London, 
Ontario. Mr. Sands reports that the Committee now feels sure that 
the various schools are interested in carrying on with the program 
and several service organizations throughout the country have been 
asking more questions about the training. 

It is evident there will be sufficient students to maintain adequate 
classes for the schools involved. 

A new graduation certificate has been designed. This will be 
printed in the near future, and will be issued to last year's graduating 
class so that there will be uniformity from now on across the country. 

In addition a Directory of Graduate Accredited Technicians of the 
ETA approved Advanced TV Servicing Techniques Course is being 
prepared and will be distributed shortly. The Directory will give the 
name and graduation year of the technicians who have successfully 
completed the course. The purpose of the Directory is to have available 
a list showing successful graduates that the manufacturer can 
recommend to perform service on his product. 
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MoPeCo Propane Tent 
Heater. Model PTH-12. 

PROPANE TENT 

HEATERS 

VENTILATING 

HEATERS 

‘811 

SPEED YOUR 
WINTER 

OPERATIONS 
with IVIOPECO 
HEATERS AND VENTILATORS 

These lightweight, handy tent heaters eliminate numb fingers— 

assure better, faster work, on even the coldest days. They are 

readily adjusted to any required tent height and produce heated 

air that is completely free from carbon monoxide. 

e Capacity 12,000 BTU's per hour 
e Furnishes approximately 35 hours of 

heat at maximum output, from one 

20-pound propane tank 

Supply manholes and similar underground areas with a constant 

supply of fresh, heated air. Generate heat in a few seconds, with-

out any harmful combustion products. Can be used in summer to 

ventilate without heating. 

e Produce up to 45,000 BTU's per hour 
e Flexible air tubing in 15-foot lengths, 

6" and 8" in diameter 

e Available with 300 watt DC gener-

ator for providing light while splicer 

works 

For complete details write to Automatic Electric Sales 
(Canada) Ltd., 185 Bartley Drive, Toronto 16, Ontario. 
Branches across Canada. 

AUTOMATIC ELECTRIC 
Subsidiary of ÇiENERA7 

SEA/ERAL TELEPHONE &ELECTRON/OS sm..  
590.1-2R 

For complete details check No. 5 on handy card, page 33 
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Lenkurt Electric Co. of Canada 
assumes complete sales 
autonomy 
Carman R. Hughes, vice-president 

of General Telephone & Electronics 
International Incorporated, announces 
that, effective January 1, 1961, Len-
kurt Electric Co. of Canada Limited 
directly assumes the responsibility 
for the sale and service of all their 
products. This function has hereto-
fore been the responsibility of Auto-
matic Electric Sales (Canada) Lim-
ited. 
Lenkurt Electric and Automatic 

Electric have had close business 
associations for many years and both 
companies are members of the Gen-
eral Telephone & Electronics Corpo-
ration. Key sales personnel, formerly 
with the Carrier and Radio Sales 
Division of Automatic Electric, have 
been transferred to Lenkurt Electric 
so that a continuity of service to 
customers will be provided. This 
sales personnel group has been corn-

Bourns (Canada) Ltd. 

announce production 
of potentiometers 
Marian E. Boums, president of 

Bourns, Inc., Riverside, California, 
has announced the opening of a new 
facility in Canada to operate under 
the name of Bourns (Canada) Ltd. 
This new facility will supply the 
Canadian military and commercial 
electronics market with Bourns Trim-
pot® leadscrew actuated potentiom-
eters made in Canada by Canadians 
with maximum Canadian content. 
Bourns (Canada) Ltd. has entered 

into a long term lease for a 7,000 
square foot building at 36 Cranfield 
Road, East York, Ontario, Canada. In 
charge of this operation is John A. 
Law, supervisor of administrative 
services. Key Bourns personnel are 
presently in Canada checking facili-
ties and setting up manufacturing 
procedures to assure that the Cana-
dian-made units will meet the same 
rigid specifications as those made in 
the United States. A quality control 
and reliability assurance program 
will be put into operation immedi-
ately whereby production lots will be 
sent to Riverside on a monthly basis 
for complete environmental testing 
to all specifications. 

bined with the Lenkurt sales engi-
neering staff to provide a concen-
trated sales and service organization. 

The reason for this change is to 
increase efficiency and to furnish even 
better service through direct access 
to the factory by sales personnel. 

Lenkurt Electric and Automatic 
Electric will continue to work in close 
cooperation, particularly on projects 
involving the products of both com-
panies. Assurance is thus given of a 
complete service for all communica-
tion requirements. 

The modern, well equipped factory 
of Lenkurt Electric, located in Van-
couver and staffed by an experienced 
Canadian engineering group, has 

established the design and manufac-

ture of high quality carrier and radio 

equipment for all Canadian require-

ments. 

New testing facility 
for Marconi 
A new laboratory for testing spe-

cial purpose tubes has been estab-
lished by the Electronic Tube and 
Components Division of Canadian 
Marconi Company in Toronto. It is 
believed to be the first time such 
facilities have been available in Can-
ada. A similar testing lab for camera 
tubes has been in operation at Mar-
coni for over two years and the. value 
of this facility prompted extension 
of the testing operations to include 

special purpose tubes. 
Most special purpose tubes used in 

Canada are imported. When the tubes 
are just re-shipped to the customer in 
Canada, shortcomings in them may 
not be discovered until after they are 
in service. Delays incurred while the 
defective or damaged tube is returned 
to the European or U.S. manufacturer 
are a serious inconvenience to the 
Canadian customer. By pre-testing 
the tubes before they are shipped to 
the customer, delays and incon-
venience will be eliminated; for ship-
ments to customers will be made only 
from an inventory of tested tubes. 

CFCF-TV, channel 12 
opens on schedule 
CFCF-TV, Channel 12, will make 

its debut to 2,500,000 viewers in the 
Montreal area at 4.00 p.m., Friday, 
January 20, 1961. 

Just nine months after being rec-
ommended a license to operate Mont-
real's second English-language tele-
vision station by the Board of Broad-
cast Governors, CFCF-TV is now fully 
geared to commence continuous daily 
transmission with programming ini-
tially from 4.00 p.m. to approximately 
12.30 a.m. 

L. J. Bardwell 
Canadian rep. 

L. J. Bardwell Company have an-
nounced their appointment as the 
Canadian representative of Parker 
Electrical Instrument Corp., of Con-
necticut. Among the lines to be 
handled by Bardwell will be Electri-
cal Instrument Corporation's panel 
meters. 

Exterior view of the new 7,000 square foot manufacturing facility in which 
Bourns (Canada) Ltd. will produce potentiometers for the Canadian military 
and commercial market. 
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CANADIAN RADIO TECHNICAL PLANNING BOARD: Front row I. to r.: T. S. Dutton, J. M. Richardson, R R. Robertson, 
E. A. Frith, J. E. Hayes. R. C. Poulfer, C. J. Bridgland, F. H. R. Pounsett, President, CRTPB; D. Geiger, G. P. Adamson, 
F. W. Radcliffe. Back row I. to r.: J. C. Cline, Staff Insp. G. H. Long, J. L. Wilson, N. Red.sell, W. B. Smith, G. H. Stewart, 
E. L. Patin, W. A. Caton, W. J. Wilson, Lt. Col. J. C. Garnall, F. G. Nixon, P. R. G. Cahn, C. Eastwood, F. G Stiles, 
S. Bimneville. E. H. Hayes, A. Reid, C. Harris, G. A. Muir, J. H. Fletcher. Absent: W. Ornstein, Chairman, Land Fixed and 
Mobile Committee. 

IRE Canadian Electronics Meet 

planned for October 2-4,1961 

The 1961 Canadian Electronics 
Conference sponsored by the Insti-
tute of Radio Engineers will be held 
in Toronto October 2, 3 and 4. Theme 
for the meeting will be "Progress 
through Electronics". 

In announcing dates and theme, 
Fred J. Heath, general chairman of 
the new Conference Executive Com-
mittee, said papers discussion and 
displays would center on up-to-date 
electronics developments in industry, 
commerce, medicine and defense. 

Fred J. Reath 

A. R. Low, chairman of the Technical 
Program Committee, said calls are 
now going out for technical papers 
by authorities on such subjects as 
electronics exports and imports with 
particular reference to the Japanese 
industry, electronics in other coun-
tries, communications systems, Can-
ada's satellite program, solid state 
electronics, engineering management, 
traffic control, industrial electronics, 
nucleonics, medical electronics, plas. 
ma physics, data processing in busi 
ness, and educational aspects of 
electronics. 
On the display side of the confer-

ence, special emphasis will be given 
to new electronics products and 
developments, according to G. C. 
Eastwood, chairman of the Exhibits 
Committee. 

This fifth biennial conference, 
explained Grant Smedmor, confer-
ence manager, is intended not only 
to provide a forum for the dissemi-
nation of electronics information and 
for the display of the latest electron-
ics equipment. A showcase is being 
provided for engineers and business-
men to get an over all detailed appre-
ciation of every phase of electronics. 
The conference enables leaders in all 
phases of the industry to get to-
gether conveniently. A printed pro-
gram is being made available from 
IRE headquarters, 1819 Yonge Street, 
Toronto, early in 1961. Exhibit space 
at the Automotive Building in the 
Canadian National Exhibition grounds 
is now being made available on a 
first-eome-first•served basis. 
"The fantastic progress being made 

in Canada and the rest of the world 
through electronics will be portrayed 
at this conference," Mr. Heath stated. 
"To ensure that a complete report is 
given on all developments, the help 
of an advisory committee composed 
of leaders in related fields is con-
stantly being obtained." 

Dial program for SGT 
Details of the 1961 dial conversion 

program of Saskatchewan Govern-
ment Telephones, whereby close to 
ten thousand telephones will be con-
verted to automatic dial operation 
within the next eighteen months, was 
announced in Regina by the Minister 
of Telephones, the Hon. C. C. Williams. 

Mr. Williams said that the program 
called for the conversion to automatic 
dial service next year of twenty-one 
manually operated exchanges through-
out the province. He said that con-

struction on the buildings to house 
the automatic switching equipment in 
these communities would start next 
summer, and that all offices were 
expected to be in operation by the 
spring of 1962. The Minister said 
that the twenty-one dial conversions 
in the 1961 program were the first 
of some three hundred to be carried 
out in the next ten years_ Mr. Wil-
liams announced last October that the 
corporation was aiming fer complete 
dial telephone service for the prov-
ince by 1971 under a stepped-up pro-
gram of dial conversions. 

Personnel exchange 
locations 
John H. Cole has been appointed 

manager of the Leaside, Ontario, 
plant of Corning Glass Works of 
Canada. 

Mr. Cole succeeds A. Russell 
Arnold who has been named assistant 
to the manufacturing manager of the 
Consumer Products Division of Cor-
ning Glass Works at Corning, N.Y. 

Mr. Cole has been with Corning 
Glass Works since 1951. He has 
served as an industrial engineer, pro-
cess engineer, and, since 1956, as pro-
duction superintendent of one of the 
company plants in Corning, N.Y. 

J. A. Fellows joins 
Burlec Sales 

B. W. Richardson, president of 
Burlec Sales, recently announced 
the appointment of J. A. Fellows to 
thee staff. Mr. Fellows is to head the 
new Onan division for their recently 
acquired central Ontario franchise 
for Onan engine generating equip-
ment. 

Mr. Fellows brings a wide range of 
experience to his new position. 
Originally entering the sales field as 
manager of the Industrial Division of 
Canadian Aviation Electronics he 
moved to Pye Canada Ltd. as man-
ager of its Telephone Division. Prior 
to his latest appointment he was 
sales manager for Tele-Radio Systems 
Ltd. 
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NOW IN CANADA... 
MANUFACTURE • SUPPLY • TECHNICAL SERVICE 

G. I. SEMICONDUCTORS are now manufactured in 

Canada, to the highest standards of quality and 

reliability. In the General Instrument plant at 

Waterloo, Ontario, where 50,000 square feet of floor 

space is devoted to the manufacture of electronic 

components, facilities are as modern as any on this 

continent. 

Here, in dust-free air, skilled operators perform 

the delicate task of producing high quality G. I. 

Semiconductors for the Canadian electronics 

industry. 

Stocks are maintained by a distributor in your 

area, ensuring a ready supply to meet your 

requirements. 

TORONTO: Wholesale Radio and Electronics Limited, 

66 Orfus Rd. Telephone RU. 7-1271 

MONTREAL: Payette Radio Ltd., 

730 St. James St. W. Telephone UN. 6-6681 

OTTAWA: Wackid Radio Television Laboratories Ltd., 
149 Gloucester St. Telephone CE. 2-3563 

Technical assistance and the facilities of our research 

laboratories are always available to you. 

SEMICONDUCTOR DIVISION 
GENERAL INSTRUMENT LIMITED 

151 WEBER STREET, WATERLOO, ONTARIO 

TELEPHONE SH. 4-8101 

For complete details check No. 17 on handy card, page 35 
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TYPICAL BENDIX SPECIAL-PURPOSE CABLES 

THAT SOLVE CRITICAL ENVIRONMENTAL PROBLEMS 
1 
2 
3 

4 

5 

6 

7 

Heavy Duty—Ground Support Cable 
Bensee_t, Missile Control Cable 
Fabric Braided—Aircraft and Missile 
Control Cable 
Metal Braid—Aircraft Nacelle Cable 
High Temperature—Radiation Resist-
ant Cable 
High Temperature—Lightweight— 
Missile Cable 
"Wet Wing" Aircraft Fuel Cell Cable 
Rewirable—Jet Engine Control Cable 
High Temperature — 1500° F.—Ther-
mocouple Cable 

Bendix cables—products of over a quarter-
century of design and manufacturing experience 
—are proving their complete reliability in a 
countless variety of applications involving critical 
environmental conditions. 

BENDIX CABLES • BENDIX CONNECTORS 
Designed together to work best together 

For complefr information, write: 

Scintilla Division 
SIDNEY, NEW YORK 

77,z„de 
CORPORATION 

For complete details check No. 8 on handy card, page 35 
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industry personnel 

Philips Electronics 
organization changes 

D. C. F. van Eendenburg, president, 
Philips Electronics Industries Ltd., 
Toronto, announces a change in the 
organization of the Rogers Electronic 
Tubes and Components Division. 

The division is re-oriented into two 
independent departments, each under 
a departmental manager, reporting 
directly to the president. The two 
new departments will be responsible 
in their respective markets, which 
are: Equipment Manufacturers, Dis-
tributors, Equipment Users, Govern-
ment, Universities, Research and De-
velopment Establishments, Export, 
Contacts with Industry Associations, 
for all aspects connected with pro-
gressive marketing. 

Customers in the field of consumer 
products will be primarily served by 
the entertainment semi-conductor, 
tube and component department. The 
manager is Mr. Peter Bas. 

Customers in the field of profes-
sional products will be primarily 
served by the professional semi-
conductor, tube and component de-
partment. The manager is Mr. Don-
ald S. Simkin, P.Eng. 
The division's reorganization will 

allow the company to give better 
service to customers in view of the 
expected, future rapid growth of the 
electronics industry in Canada. 

M. C. Patterson, general manager 
(marketing) of the former Rogers 
Electronic Tubes & Components 
Division, has been given a 
assignment which will permit 
company to benefit from his 
experience and background. He 
report directly to the president. 

new 
our 

past 
will 

L. C. Sentance heads 
professional engineers 
A 47-year-old Saskatchewan-born 

mechanical engineer, Lawrence Craw-
ley Sentence of Burlington, has been 
elected president of the 20,000-
member Association of Professional 
Engineers of Ontario. He succeeds 
Dwight S. Simmons, Toronto, as chief 
executive of the organization which 
serves as the licensing body for all 
engineers practising in the province. 
Born in Melville, Sask., Mr. Sen-

tance is manager of the Defense 
Apparatus Division of Canadian 
Westinghouse Ltd., Hamilton. He has 
been with that company since 1937 
when he left an instructor's post with 

L. C. Sentence 

his alma mater, the University of 
Saskatchewan, to take a two-year 
engineering apprenticeship course 
with Westinghouse. He graduated in 
mechanical engineering, and also 
holds his masters' degree in the same 
branch. 

Canadian Research Institute 
sales appointment 
The announcement was recently 

made by R. Spencer Soanes, president 
of Canadian Research Institute, of 
the appointment of John H. Innes, 
P.Eng., as sales manager of that 
organization. Mr. Innes joined the 
company after having ten years' 
experience with United-Carr Fasten-
ers Company Limited and the Shell 
Oil Company of Canada. 

Mr. Innes will be responsible for 
all sales, advertising, publicity, and 
market research for Canadian Re-
search Institute, and the many other 
companies they represent. 
With a backlog of 22 years' experi-

ence and with new laboratories in 
Don Mills, Canadian Research Insti-
tute is planning for a 100 per cent 
volume increase during the next 
twelve months. 

Edo (Canada) 
appointment 

R. R. Hind, vice-president and gen-
eral manager of Edo (Canada) Limi-
ted, has recently announced the pro-
motion of R. A. ( Bob) Lapetina to the 
position of vice-president — engineer-
ing of the company's Cornwall 
operation. 

Mr. Lapetina will be responsible for 
the design and development of mili-
tary and commercial electronic sys-
tems, specializing in the field of sonar 
and associated underwater acoustics. 

Mr. Lapetina is a graduate of 
Columbia University and spent twelve 
years with Edo Corporation, New 
York, before becoming chief engi-
neer of Edo (Canada) Limited two 
years ago. 

R. H. Smith Peter Bas 

J. H. Innes Et S. Sintatne 

F. J. Martin R. A. Lapetina 

F. J. Martin joins 
General Instrument 

J. McK. McLean. vice-president and 
general manager, General Instrument 
of Canada Limited, announces the 
appointment of F. J. Martin, MIRE, 
AM I n s t. E, as sales manager for 
government products. 

Mr. Martin will be responsible for 
establishing and developing a mili-
tary and specialized equipment sales 
facility for all government depart-
ments, utilizing the wide and varied 
resources and experience of the 
General Instrument Corporation 
Group. 

Mr. Martin has a wide background 
in the field of electronic instrumen-
tation, both in London, England, and 
in Canada. For the past eighteen 
months he has been instrument divi-
sion manager for E.M.I.-Cossor Elec-
tronics Limited. 

Hysol (Canada) Ltd. 
names vice-president 
The appointment of Russell H. 

Smith as vice-president of Hysol 
(Canada) Ltd. has been announced by 
G. H. C. Smith, president. 
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NUCLEONIC NOTES 

High energy electrons in solid state physics 

Released to Electronics and 
Communications for exclusive 
Canadian publication by High 
Voltage Engineering Corpora-
tion, Burlington, Massachusetts. 

Studies of radiation effects are vital 
to physicists in developing the theory 
of the solid state. For example: high-
energy particles have been used ex-
tensively to produce defects in 
crystalline materials. The resulting 
vacancy-interstitial pair alters the 
mobility of the charge carriers, and 
therefore the electrical characteristics 
of the material. In conductors, this 
will result in decreased conductivity. 
In semi-conductors, the defects, which 
are primarily of the Frenkel type, 
will act as carrier traps and decrease 
the carrier lifetime. A knowledge of 
these effects which can be easily mea-
sured has been invaluable in extend-
ing the theory of crystal structure. 

Lattice bonds 
Theoretical studies in ionic and 

co-valent crystals have shown that the 
lattice binding energy is about 25 ev. 
The energy of an electron which can 
cause a single displacement is there-
fore of the order of 0.4 Mev. This 
figure is confirmed by a number of 
experiments with electrons from Van 
de Graaff accelerators. Reports of 
these experiments have come from 
Purdue University using the Univer-
sity of Notre Dame accelerator', 
North American Aviation, Inc.', Bell 
Telephone Laboratories', and others. 
All confirm the theory within the ex-
perimental errors. More refined 
measurements on such aspects as 
crystal orientation by Bell Labora-
tories', and minority carrier lifetime, 
by R.C.A. Laboratories', are under 
way and will serve to extend even 
further our understanding of the 
crystal structure. 

Type of particle 
Many different particles can be 

used for radiation studies. Their 
effects differ mainly in the momentum 
transferred to the lattice atom. Heavy 
particles transfer a large amount of 
energy. The ejected atom may have 
enough kinetic energy to cause sub-
sequent displacements and produce a 
thermal spike in which a large num-

ber of atoms are involved. This type 
of damage is hard to analyze because 
of its complexity. 

Light particles, such as electrons, 
can be accelerated to energies where 
only a single displacement will occur. 
It is possible to measure the binding 
energy of the atom in the lattice by 
suitable measurements following this 
type of bombardment. 

The source of these particles can 
be an accelerator or a nuclear pile. 
The need for precise control of certain 
variables and the necessity for know-
ing the particle energy makes the 
accelerator a superior source. The 
Van de Graaff has been used exten-
sively in these studies because its 
precision and energy stability best 
meet the requirements. 

Applications 
Studies of radiation effects can be 

applied to current problems. Nuclear 
pile designers must know how much 
radiation a material can withstand be-
fore failure, and how well important 
instruments will stand up under par-
ticle bombardment. In particular. 
sensitive electronic systems must oper-
ate safely in high-intensity radiation 
fields. This is particularly true for 
nuclear-powered aircraft and guided 
missiles. Much work is now going on 
in testing components in radiation 
fields provided by particle accelera-
tors. 

There have been reports of high-
frequency diodes being produced by 
irradiating semi-conductor materials 
to reduce the carrier lifetimes. While 
these have not been produced com-
mercially, it appears that this is a 
simple method of producing traps in 
semi-conductors where they are 
needed. 

Accelerator versatility 

The studies described above are 
being carried out principally with the 
Van de Graaff®. Capable of accelerat-
ing charged particles such as electrons 
and protons, this versatile source of 
synthetic radiation can also produce 
monenergetic neutrons and high-
intensity x-ray fields. The primary 
particle energy is continuously vari-
able over wide ranges, and can be 
accurately measured for threshold 
studies. 

'E. E. Klontz, K. Lark-Horowitz, Phys. 
Rev. 86, 643, 1952 

'D. T. Eggen, M. J. Laubenstein, Phys. 
Rev. 91, 238, 1953 

'W. L. Brown, Bull APS, 2, 156, 1957 
`P. Rappaport, Phys. Rev. 94, 1409, 

1954 

Selling to the 
Canadian Government 
The Canadian Government, 

the largest single buyer of goods 
and services in Canada, has just 
issued a manual on its require-
ments. Prepared by the Small 
Business Branch of the Depart-
ment of Trade and Commerce, 
Selling to the Canadian Govern-
ment was distributed to business-
men attending the recent Export 
Trade Promotion Conference in 
Ottawa. 

The manual details the me-
thods and procedures of Federal 
Government procurement, with 
information about tenders and 
contracts. Services are divided 
into professional and commer-
cial, with a complete analysis by 
type. Most construction, it is 
explained, is handled by the 
Department of Public Works, but 
four other departments have the 
authority to contract in some 
measure, on their own, for public 
works. 

This manual describes how 
purchasing is handled by the 
nine departments which handle 
90 per cent of all Federal 
Government procurement. The 
purchasing offices of each de-
partment are listed. 

An appendix notes 72 cate-
gories of goods and services 
purchased, with a breakdown of 
each into as many as 20 indi-
vidual items and a clear indica-
tion as to which are used by the 
various departments. 

Copies of Selling to the Cana-
dian Government are available 
from the Editorial and Art 
Services Division, Trade Publi-
city Branch, Department of 
Trade and Commerce, Ottawa. 
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EIMAC TYPE 4-1000A TETRODES HELP PROVIDE 

COMMUNICATIONS FOR 

CANADA'S REMOTE AREAS 

Canadian Representative: 

R.D.B.SHEPPARD 

14 

The Type 4-MRE-3C radio transmitter, 
now helping provide Canada's remote areas 
with reliable all-weather communications, 
contains a pair of Eimac Type 4-1000A tetrodes 
as final RF amplifiers. Companion SK-500 
sockets and SK-506 glass chimneys are also 
supplied by Eimac. The tetrodes are operated 
push-ou4I Gass C in conjunction with a 
specially designed broad-band R.F. transformer 
that covers the range 100 to 200 kilocycles. 

The Type 4-MRE-3C is manufactured for the 
Department of Transport by Standard 
Telephones and Cables Manufacturing 
Company (Canada) Limited, and can be 
remote controlled over a single telephone pair 
to a distance of 30 mites. If antenna icing 
raises the Voltage Standing Wave Ratio 

above 2.5:1, output power is reduced 
automatically by 50%. 

Other versions of the transmitter are a 

3 kilowatt CW and a 3 kilowatt modulated CW 
model. The latter, with one pair of Eimac 
4-1000A's as Class B modulators, and one pair 
as RF amplifiers, covers the 200 to 450 
kilocycle range and is used as a beacon 
transmitter for aircraft guidance. 

For provea-reliable power tubes—for every 
application— it pays to specify Eimac. 

EITEL-McCULLOUGH, INC. 
San Carlos California 

The World's Largest Manufacturer of Transmitting Tubes 

Mr. L. D. Newman, Test Supervisor at 
S.T.C., Canada, makes final adjustments. 

2036 Prince Charles Rd., Ottawa 3, Canada 

For complete details check No. 16 on handy card, page 35 
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a new family of 
light-route radio systems 

by 

The new Lenkurt Type 71 light-route radio equipment 

is available for operation in the 150 mc, 450 mc and 

900 mc bands. It provides toll-quality transmission of 

up to thirty multiplexed voice channels over distances 

of up to ten hops. Greater channel capacity can be 

obtained over shorter distances. 

Designed for high-reliability service, the 71 

utilizes proven circuit techniques, and rugged long-

life tube types. The transmitter, receiver and power 

supply are in one compact unit requiring only 17 1/2 

inches of rack space. The front panel of the terminal 

hinges out to provide front access to all components. 

Built-in metering facilities permit complete in-

service performance testing and maintenance checks. 

Transmitter power output and receiver noise 

alarms are provided including both local indication 

and facilities for connection to remote equipment. 

Automatic transfer panels and combiners are 

available for applications requiring diversity operating 

standby, or hot standby systems. Service channel 

equipment including order-wire and supervisory units, 

is also available. 

This new Lenkurt light-route radio equipment W3 S 

designed and manufactured in Canada. 

For complete information call or write: Lenkurt 

Electric Co. of Canada Ltd., 7018 Lougheed Highway, 

N. Burnaby P.O., Vancouver, B.C. 

1.6102 

IENKIIRT ELECTRIC °Ye 

Subsidiary of 

GENERAL TELEPHONE &ELECTRON/CS 
For complete details check No. 21 on handy card, page 35 
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BROADBAND 
Omni -Directional 

-tee-
4 DB GAIN 
ANTENNA 

160 MC 

The new ANDREW Type 

160 omni-directional 

antenna combines out-

standing performance 

and economy. Broad-

band, low VSWR design 

provides high efficiency. 

Low cost, light weight 

and 4 db gain assure 

savings. 

CHECK THESE 

ADVANTAGES 

*Less than 1.5 VSWR 
across the band 

* Grounded radiating ele-
ments minimize noise 

*Improved lightning 
protection 

*Weight, only 35 lbs. 

* Length is just 131/2 feet 

*Withstands 30 psf 
windload (100 mph ac-
tual) with I/2" radial ice 

*Suitable for multiplex-
ing 

*4 db gain 

16 

4 

1.2 

10 
152 154 I% 158 

FREQUENCY IN MC 

VS WR 

40 102 

Or write to: 

Contact your ANDREW 
sales engineer. He will 
tell you how the 

ANDREW Type 160 can 
benefit you. 

CORPORATION LTD. 

606 Beech St. • Whitby, Ontario, Canada 

Teleohone: MOhawk 8-3348 

For complete details check No. 4 
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CRTPB newsletter 
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Prepared by Canadian Radio Technical Planning Board 

Relaxes Radio Licensing Requirements 
Transport Minister Leon Balcer has announced that licenses for 

private mobile radio systems will now be available to a much wider 
range of applicants than before. 

Because private systems operate on very high frequencies and the 
number of channels available is necessarily limited licenses have so far 
been restricted to those who could prove an essential need. 

Technical advances have now resulted in a more economical use of 
frequencies through closer spacing of channels. As a result the Depart-
ment is able to relax its requirements and permit more general licensing. 

As certain frequencies will still have to be reserved for such 
essential services as police, fire, utilities, etc., general licensees will have 
to share with others the frequencies assigned to them. 

Also, to meet public demand, the licensing of public radio dispatch-
ing systems will be broadened so as to permit a greater number of such 
systems to operate on a competitive basis in these large centers. 

Licensing Land Mobile Systems 
Since April 1, 1958 the Department of Transport has been licensing 

stations operating in the 150.8 - 152 mc/s band on the basis of 30 kc 
channel spacing. On September 1, 1960 because of a lack of available 
channels in the 152 - 174 mc/s band, the Department extended their split-
channel licensing policy to cover the band 152 - 174 me/s. 

In conjunction with this policy, on September 1, 1960, the frequency 
coverage of Radio Standard Specification 126, was extended to cover the 
full band 150.8 - 174 me/s. This meant that on and after this date all 
VHF radiotelephone to be used in new systems in the specified areas 
had to be type-approved under Specification 126. 

One development of the implementation of this policy was that the 
Department has been asked by several licensees now using wide-band 
equipment if they would be permitted to add narrow-band equipment 
to their systems. After due consideration it was decided that there 
would be no objection to this request although it was realized that a 
small degradation in system performance would undoubtedly occur. 
The Department believes that this action will assist in expediting the 
transition from wide-band to narrow-band operation. 

16th Annual Meeting 
Frank H. R. Pounsett, Philips Electronics Industries Limited, was 

returned as President of the Board at the 16th Annual Meeting held in 
Ottawa on November 24. C. J. Bridgland, Canadian National Telegraphs, 
was re-elected Vice-President. 

Ralph A. Hackbusch, President of Hackbusch Electronics, has been 
appointed to continue as General Technical Co-ordinator. Mr. Hack-
busch, on the advice of his doctors, did not attend this meeting, the first 
he has missed since the Planning Board was organized in September 
1944. Because of his reduced activity for health reasons Mr. Hackbusch 
has been appointed to carry on in an advisory capacity and R. T. O'Brien 
of the Electronic Industries Association has been named to assist him. 

Other appointments re-affirmed were: R. C. Poulter, Radio College 
of Canada, Director of Public Relations; Fred W. Radcliffe, Electronic 
Industries Association, Secretary-Treasurer; and Cowan Harris, Elec-
tronic Industries Association, Assistant Secretary. 

Study on Telephone Channel Parameters 
At a joint CRTPB/EIA Microwave Committee meeting in April 1957 

there was expressed the need for a mutually acceptable system standard, 
including a common technical language, for discussing radio relay 
requirements and as a result a task force was set up to report on 
communications systems parameters paying attention to the definitions 
and methods of measurement. 

During the course of the studies data was to be collected on 
generally accepted levels of performance for common carrier and 
general communication services which are in use. 

RUM ,ffleermeemenemmeencel 



Miniature rectangular 
HYFEN is available in 14, 
20, 26, 34, 42, 50, 75, 
and 104 contact sizes. All 
contacts are size 20 
(.040" dia. pin) and a 
range accommodates wire 
sizes # 18 thru # 26. 
Individual contacts 
snap- lock in and out 
of connectors. 

.0411.0011•411,061114.0 
illeillbilblitilleadellbaea 

00 diebileadi me gibe.** 
a  * ilea* a_lk \ 411000* 

MOO* - ,11pe,, 41)..dirib 

twitale etlekee •-•••"- 404.0101004, 
r areeeee.eseatba 

41›.....41114.11104•11.41> 

Crimped connections 
comply with require-

ments of MIL-T-7928. 
ALSO AVAILABLE: Center 

jack screw connector 
accommodating both 

miniature HYFEN coax 
contacts and standard 
contacts. Completely 

interchangeable, 
HYFEN can mate with 
existing solder types. 

miniature rectangular HYFEltprovides high density connections 

104 
CRIMP-TYPE 
SNAP- LOCKED 
CONTACTS 

SCARBORO, ONT.B11 N  
V6o-nc 

CANADA LTD. TORONTO, ONT. 

HALIFAX • MONTREAL • TORONTO • WINNIPEG • REGINA • CALGARY • VANCOUVER 



(7)1 PANEL 

MEASURING 

INSTRUMENTS 

G.1 PORTABLE 

AND LABORATORY 

INSTRUMENTS 

3.--11 ELECTRONIC 

INSTRUMENTATION 

Only a complete Canadian 

instrumentation facility 

can offer the kind of 

service Canadians need. 

Bach-Simpson Ltd. is 

complete — in research, 

design, tooling and 

manufacture. 

If our standard line of 

instruments, complete 

as it is, won't meet your 

requirements, ask us to 

demonstrate the unique 

combination of skills we 

can offer in the design of 

specialized instrumentation 

to meet your specific 

problem. 

Others have, and have been 

completely satisfied! 

/A 5187 
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briefing the industry 
• A consulting engineering firm 
in Colorado is using a Toronto 
installed computer in the design 
of a hingeless arch in the field of 
civil engineering. The complex 
calculations, which might take up 
to one week for an engineer to 
do manually, are being done elec-
tronically in Toronto in three 
minutes with no chance of error. 
The computer, manufactured in 
England by Ferranti Ltd., is called 
Pegasus (Winged Horse) and is 
installed at Ferranti-Packard in 
Toronto specifically for scientific 
and engineering applications. 

is British equipment will light 
Canadian TV studios when a new 
commercial television service 
(Channel 9) starts operating in 
Toronto on January 1. On Decem-
ber 1 the first of BOAC's DC7F 
freighter aircraft left London 
carrying the equipment to To-
ronto. The cargo arrived in To-
ronto on December 1 and was part 
of a $500,000 order won by a 
Toronto firm, Strand Electric 
Ltd., in the face of keen American 
competition. 

• "Buy Canadian" is no empty 
slogan at Canadian Admiral Cor-
poration. In introducing three 
new television models, Ed. Whit-
taker, vice-president sales, pointed 
out that 94.7 per cent of the com-
ponents in a new 23" table model 
were of Canadian manufacture. 
The percentage rises to 95.0 per 
cent in a 23" console and 95.2 in 
a 23" lowboy model. This high 
Canadian content is not unusual 
in Admiral sets, since several 
models in the current television 
line, introduced last June, are 
well over 96 per cent Canadian 
in components. These figures do 
not include labor cost in the TV 
sets, which is 100 per cent Cana-
dian. 

• More than 90 per cent of the 
thousands of electronic compo-
nent manufacturers, are doomed 
to disappear from the American 
business scene within the next 
10 years. "Accelerated by the 
relentless demand for standard-
ized products, custom manufac-
turing houses will either convert 
to standardized product lines or 
fall by the wayside," according 
to Bernard M. Goldsmith, presi-

dent, Nytronics, Inc. Nytronics, 
Inc., consisting of Essex Electro-
nics Division, Berkeley Heights, 
N.J., Automation Products Divi-
sion, Lexington, Ky., and a Cana-
dian subsidiary, is one of the 
nation's leading producers of cus-
tom and standardized components 
for the electronics, missile, com-
munications and computer in-
dustries. 

• "The output of the American 
electronics industry for the com-
ing decade will triple," according 
to Theodore Rossman, chairman 
of the board of the Pentron Elec-
tronics Corporation. One of the 
underlying factors of the growth 
of America's electronics industry 
is the shift from radio and tele-
vision manufacture as these mar-
kets reach saturation, to indus-
trial equipment. Industrial elec-
tronics, the Pentron Electronics 
executive said, is the field where 
growth in the next 10 to 15 years 
will probably be quickest. 

• A survey shows the Canadian 
Electronics Industry has suffered 
a 28 per cent reduction in employ-
ment from 1955 to end of 1959. 
This included people in research, 
engineering, production, adminis-
tration and factory sales and 
service. It did not include distri-
bution and service employees. 
Further reductions have been re-
ported in 1960. Based on a survey 
of radio receiver and supporting 
component manufacturers of 
transistorized sets in Canada, from 
which was determined the number 
of hours of Canadian production 
in a typical transistorized re-
ceiver, it has been calculated that 
the 395,000 transistorized sets 
imported from Japan in 1959 
represented 1,185 jobs lost to 
Canadians in our industry. 

• In the second year of the 
Canada-U.S. defense sharing pro-
gram there has been a significant 
decline in production sharing 
contracts. For the first six months 
of 1960 members of the EIA 
(Canada) have reported total 
production sharing orders of less 
than an average of $1,000,000 (one 
million dollars) a month. This is 
considerably less than one half 
of the average for 1959 and indi-
cates a reverse trend to the one 
which had been anticipated. 

ItS 
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MODEL 119 D.C. 
MODEL 120 A.C. 

MODEL 19 D.C. 
MODEL 20 A.C. 

MODEL 9 D.C. 
MODEL 10 A.C. 

MODEL PP1 D.C. 
MODEL PP2 A.C. 

Bach Simpson 

TEST EQUIPMENT 
for: 

EDUCATIONAL 

INDUSTRIAL 

and SCIENTIFIC 

APPLICATIONS 

A wide range of standard Testers, 

from hand-sized portables of stand-

ard 2% accuracy to 1/2% bench and 

portable standards is in regular 

production. Special and multi-range 

instruments are available in addition 

to the standard types listed in our 

catalogue Cl 4A. 

Bach- Simpson) 
LIMITED 

1255 Brydges St., London 

K2 ,N1 

For complete details check Ne. 7 on handy card, page 35 
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Now, with one instrument, you can 

1111111 at 
cj 411A Voltmeter 

Specifications 
Voltage Range: 10 mv rms full scale to 10 volts rms full 

scale in seven ranges. Full scale readings of 0.01, 0.03, 
Nth 0.1, 0.3, 1, 3 and 10 volts rms. 

Frequency Range: 500 KC to 1,000 MC with accessory 
probe tips. 

Accuracy: 1 MC to 50 MC, ± 3% of full scale; 50 MC to 
150 MC, 6% of full scale; 500 KC to 1,000 MC, -± 1 db. 

Meter Scales: Two linear voltage scales, 0 to 1 and 0 to 3, 
calibrated in the rms value of a sine wave. Db scale, 
calibrated from +3 to — 12 db; 0 db = 1 mw in 50 ohms. 

Galvanometer Recorder Output: Proportional to meter 
deflection, 1 ma into 1000 ohms at full scale deflection. 

Probe Tip Furnished: Pen type Probe Tip, 500 KC to 50 
MC. Shunt capacity less than 3 picofarads at 1 volt, 
less than 4 picofarads at 10 mv. Shunt resistance de-
pends on voltage and frequency. 

Other Probe Tips Available at Additional Cost: VHF Probe 
Tip, 500 KC to 250 MC. Shunt capacity less than 1.5 
picofarads at 1 volt, less than 2 picofarads at 10 mv. 
Shunt resistance depends on voltage and frequency. 

Type N "Tee" Probe Tip, 500 KC to 1,000 MC. SWR less 
than 1.15 when terminated in 50 ohms. 

BNC Open Circuit Probe Tip, 500 KC to 500 MC. 

100:1 Divider Probe Tip, 500 KC to 250 MC. Division ac-
curacy -± 1%. Shunt capacity 2 picofarads. Shunt re-
sistance depends on voltage and frequency. 

Power: 115/230 volts -±- 10%, 60 cps, 35 watts. 

Price: Model 411A $450.00. 

Data subject to change without notice. 
Prices f.o.b. factory. 
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instantly measure 

1 () () 111 C 
or any rf voltage 1 mv to 10 y, over the very broad 

bandwidth of 500 KC to 1,000 MC. Accuracy is higher 

than any similar voltmeter known. Measuring is as 

simple as "touch and read" on the big, high resolution 

linear scale. Annoying thermal drift errors are eliminated. 
Think of the times you would have liked to measure 
—with utmost accuracy—millivolts at rf frequen-
cies. 

Now you can do it, easily and dependably, with one 
compact instrument—the new $ 411A VTVM. 

This remarkable instrument has true linear opera-
tion—no correcting networks are required. 

It has high temperature stability—negligible ac-
curacy change from le to 40°C. 

Such performance stems from a unique, e-devel-
oped circuit involving feedback applied to a diode-
detector-dc amplifier arrangement; and further in-
volving instantly replaceable, encapsulated, 
matched diodes! 

Truly, this circuit has to be seen and operated to be 
believed. Write for a detailed description (ask for 
e 411A Data Sheet) or better yet, call your e rep 
for a bench demonstration. 

And how about these extra features: (a) the 
matched diodes are protected against burnout (b) 
probe is temperature compensated for low drift 
(c) i-developed amplifier photochopper elimi-
nates contact noise, guarantees high sensitivity, 
zero-drift freedom (d) extra probe tips include 
units for high frequency measurement, for measur-
ing on as well as at termination of coax transmis-
sion lines, and a capacity divider increasing 411A 
voltage capability to 1,000 volts. 

Wity put up with complex, cumbersome instruments? Get a new 
411A into action on your bench now! 

HEWLETT-PACKARD COMPANY 
1051G Page Mill Road, Palo Alto, California, U.S.A. 
Cable " IIEWPACK" DAvenport 6-7000 

Sales representatives in all principal areas 

HEWLETT-PACKARD, S.A. Rue du Vieux Billard No. 1, Geneva, Switzerland 
Cable " HEWPACKSA" Tel. No. (022) 26. 43. 36 
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The nava/ tactical trainer at the time of its cancellation in 1956 was one of the largest computers in existence. 
Design and development were entirely Canadian. 

DEFENSE MARKET ANALYSIS 

What's ahead in defense electronics? 
Lcrng range planning in the Canadian electronics industry 
can be based on only one assumption — that our government 
will strongly encourage and assist the industry in finding 
a place for itself under the Canadian sun. 

by W. S. Kendall * 

For the first five years after the outbreak of the 
Korean war in 1950 defense equipment requirements 
provided a renewed technological demand on the Cana-
dian electronics industry. A remarkable spectrum of 
new ideas, combined with the 1950-55 climate of 
requirements, led to the initiation of such advanced 
developments as: naval tactical data processing, naval 
tactical trainer, naval plotting tables, variable depth 
sonar, Doppler airborne navigation. Rho Theta airborne 
navigation computer, PHI airborne navigation computer, 
UHF airborne communications, ground mobile com-
munications, mobile radar, flight simulators, CAGE 
semi-automatic dal a processing. CF-100 missile and 
missile auxiliaries and the ASTRA fire control and 
navigation system. 

The changing defense emphasis after the end of the 
Korean war, coupled with rising costs, led to. the 
termination of many of these developments in the years 
1956 and 1957. As time passed and the cold war 
changed from the local contest of Korea to a situation 
of intercontinental challenge, defense requirements 
changed to one of large scale systems. Costs again 
increased beyond the limits originally envisaged and 
Canada withdrew from major systems development. 
The final stage in this process was reached on September 
23, 1958 when the ASTRA development was cancelled 
and on February 20, 1959 when the ARROW weapon 
system was cancelled. 

This has had a profound effect. To the electronics 
defense industry it has meant the virtual disappearance 
of its market and the immediate necessity of finding 

new markets for continued existence. Production shar-
ing has been offered and worried businessmen are now 
asking themselves these questions: 

Will production sharing provide the answer? 
Will I be able to compete in other markets? 
Will I be able to maintain steady plant loading and 

technological growth? 
Management in the defense industry has two major 

problem today, one being the short term need of main-
taining plant and facility, the other the longer range 
problem of determining where the company is to go- in 
the years ahead. There seems little doubt that in the 
short term at least, production sharing is the only 
answer. To make production sharing work effectively 
we must know and understand the characteristics of 
our new market, for only by knowing the market in 
detail will we be able to plan effectively for results. 

These are some of the things we should know about 
the United States defense market: 

It is a large market 
There is a popular understanding that the United 

States defense market runs just over 40 billion dollars 
because this is the figure most often quoted in the 
press. This figure however, is the total Department of 
Defense budget and includes the salaries and admin-
istrative costs of the Armed Services. Of the 40 billion 

• Managing Director, Computing Devices of Canada Ltd. 
The author has noted that facts used in this article have been 
obtained from official sources and are believed to be accurate. 
The opinions expressed in this article are strictly those of 
the author. 
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dollar total budget approximately 14 billions are spent 
on the purchase of military hardware with around 
five billion dollars of this earmarked for electronics. 
This is still an impressive total. By contrast Canadian 
electronics defense expenditures over recent years have 
been averaging approximately 100 million dollars 
annually — or about two per cent of the United States 
total. 

Electronics is a rapidly growing market by reason 
of the fact that it is taking over more and more of 
the complex control and communications systems of 
modern weapons and this market will continue to 
outgrow the general economy by a significant factor 
in the decade ahead. 

It is a technically advanced market 
The money spent for research, development and 

production in the United States today is for equipment 
that is literally forcing the frontiers of the art. In 
the defense business technical breakthroughs are not 
uncommon — indeed they are almost an expected part 
of every defense contract. 

It is a technologically fast-paced market, always 
moving ahead and paying high premiums for advanced 
and creative engineering. 

It is a highly competitive market 
Before Korea the United States defense market was 

highly cyclical reacting like a barometer to every swing 
in the political climate. Since Korea, defense expendi-
tures have settled down to a remarkably steady 40 
billion dollar per year average. This post-war market 
stability has attracted many companies interested in 
carving out for themselves a permanent place in defense 
contracting. 

The defense market differs from any other in that 
sales aggressiveness cannot extend total market volume. 
The upper limit has been established and has remained 
virtually unchanged over the past nine years. Any 
financial ceiling such as this is subject to intense 
pressure. Inflationary trends alone reduce the dollar 

value level by perhaps four per cent each year. Along 
with this there is the increasing cost of maintaining 
existing weapons in the field; but perhaps most signifi-
cant of all is the ever rising cost of the technical 
development of today's complex weapons systems. 

Theoretically offsetting these pressures to some 
extent are the savings made possible by reduction of 
combat stocks and personnel. But this alone is insuffi-
cient. The military services are demanding — and 
getting — more and more value for their defense dollar. 
Making this possible is the competitive buying policy 
of the United States government which encourages any 
company having capability to bid for defense business. 
Countless companies have accepted the challenge which 
has resulted in an unbelievably organized, intensely 
competitive market with more and more peoples 
scrambling for the same dollar. 

Through production sharing Canadian companies 
have an opportunity to enter this market, the only 
requirement being to provide equal or better quality 
and delivery — and at a better price. 

It is a geographically dispersed market 
In Canada our market was at our back door. Business 

was done in Ottawa with Department of Defense Pro-
duction. In the United States, although the Department 
of Defense is the only customer, there are numerous 
agencies from coast to coast with authority to place 
contracts. In addition there are prime contractors and 
major sub-contractors who can place millions of dollars 
worth of business. This means that Canadian companies 
can no longer send one man to knock on one door 
looking for business. Today it is necessary to have 
a number of people knocking on a number of doors 
many miles from home. Sales costs therefor will be 
dramatically higher. 

Direct person to person contact and personal selling 
will be the order of the day. Canadian companies 
attempting to develop business possibilities by mail 
will find it a barren exercise. It must be remembered 
that in defense marketing we are not primarily selling 
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Department of Defense Expenditures For Procurement and Research, Development, 
Test and Evaluation 

Fiscal Years 1959-1961 
(Millions of Dollars) 

1959 
Actual 

Total DOD Budget   $41,233 

Procurement 
Missiles   3,339 

Aircraft   7,658 

Ships   1,493 

Electronics and Communications   942 

Other   979 

Total   $14,410 

Research, Development, Test and Evaluation (RDT & E) 2,859 

Total Procurement and RDT & E   

Source EIA 1960 Fact Book  

1960 
Estimate 

$40,945 

3,500 

6,670 

1,651 

898 

1,223 

$13,943 

1961 
Estimate 

$40,995 

3,479 e-
6,027 

1,644 

1,067 

1,384 

$13,602 

3,680 3,917 

$17,269 $17,623 $17,519 

Increasing electronic missile dollars is a prime factor behind the remarkable growth of the U.S. 
electronics industry during recent years. In fiscal 1955, somewhat more than $300 million of $718 
million in missile expenditures was absorbed by electronics. Of the three and one half billion dollars 
spent for missile production in fiscal 1959, approximately $1.6 billion consisted of electronics. 

ememen. 
ELECTRONICS AND COMMUNICATIONS. January, 1961 23 



Signposts for the road ahead 

• "Strong political pressures and cross 
currents will make life difficult." 

III "We will need to alter our outlook and 
methods." 

• "Sales costs will be dramatically higher." 

• "It will be necessary to develop a new 
breed of second level management in 
the company. This will be the defense 
salesman although he may be called 
by another name." 

• "Canadian companies obtaining the 
greatest measure of success in the 
United States market will be those 
having a high degree of engineering 
capability." 

MI " Probably the most serious problem to 
face Canadian defense industry in the 
decade ahead will be the shortage of 
engineers." 

• When we consider the extent to which 
the production sharing concept must 
be accepted in depth on both sides of 

▪ the border before it can be regarded 
as a fully workable system, we will 
recognize the long term nature of the 
scheme." 

treomezeunmzrmzrmm,RP:nnm'xmrmreemmmg, 

a product, but rather a capability. This type of selling 
cannot be accomplished by remote control and wishful 
thinking. 

It is a foreign market 
No matter how equal the opportunity may be 

theoretically it must be remembered that without com-
plete economic and political integration, the United 
States market is not ours by natural right. It is ours 
by concession only. We can never expect all the rights 
and privileges of the home market. Strong political 
pressures and cross-currents will make life difficult, 
particularly if we obtain large dollar contracts. The 
United States defense purchaser will have a hard time 
placing business in Canada when the U.S. small business 
administration demands preference, or if there is 
unemployment in his own area. The security clearance 
will always provide a selective device for favoring home 
suppliers. Monetary exchange problems will continue 
to be a psychological as well as a procedural irritant. 

Let us accept the fact that we do not have equal 
opportunities in the United States market and we never 
will have as long as we wish to remain Canadians. 

This then is our market. No one will claim that 
the task ahead will be easy. To compete in this highly 
technical, intensely competitive market, Canadian com-
panies will need to alter completely their outlook and 
methods. It will not be surprising if some fail to make 
the grade. The successful companies will be those 
unafraid of adapting to tougher marketing conditions. 
This will inevitably call for a greater emphasis on 
marketing. 

"Marketing" defense products 
To be successful in a highly competitive market 

one must utilize all the tools of efficient management, 
in engineering, production, and marketing. Increasingly, 
United States companies are setting up marketing 

divisions having complete planning responsibility rang-
ing from the earliest stages of developing customers 
needs, through to the final deliveries of a satisfactory 
product, on time, and within costs. It is interesting 
to note that just over one year ago the American 
Management Association turned its attention to the 
defense market for the first time with a defense market-
ing seminar held in New York followed by a second 
one in Los Angeles. The theme of these conferences 
was the necessity for highly efficient and planned 
marketing in the increasingly competitive defense 
business. 

We are competing then with United States com-
panies, highly customer oriented, and seeking in every 
way to determine, encourage and develop the customer's 
needs an to establish ability to meet these needs. 
Companies unwilling to go along with this concept 
are finding themselves hopelessly outclassed. 

Personal selling and the defense salesman 
In Canada, where we had one customer at one 

location, there was little need for highly qualified 
defense sales staffs. In most cases senior and top 
management personnel were primarily responsible for 
the government contact. Because our markets are now 
highly dispersed and more competitive it will be neces-
sary to develop a new breed of second level manage-
ment in the company. This will be the defense salesman, 
although he may be called by another name. He will 
be a senior, capable marketing man with a broad 
technical and business background. He will be able to 
make contact at all levels with the customer and must 
know how to call on the resources of his company to 
meet customer needs. Men with this kind of capability 
will be hard to find, and this could turn out to be one 
of the major limiting factors in the Canadian production 
sharing sales effort. 

High degree of engineering 
specialization necessary 

Canadian companies obtaining the greatest measure 
of success in the United States market will be those 
having a high degree of engineering capability. In 
many cases they will be able to offer a unique solution 
rather than attempting to compete across the board with 
countless others for straight production. With a good 
engineering approach, contracts can often be negotiated 
and competition restricted or even eliminated. The 
secret will be in selecting a narrow market segment 
for specialization and developing the highest possible 
degree of technical competence in that area. 

Although there is no guarantee that production will 
automatically follow successful completion of an engi-
neering development, there is no question about the 
competitive edge the developing company will have 
in bidding for it. 

Shortage of engineers 
The most serious problem to face the Canadian 

defense industry in the decade ahead will probably be 
the shortage of engineers. Over 700 Canadian engineers 
and technical staff have left for Britain or the United 
States in the last two years. Although the exodus is 
now perhaps halted the damage has been incalculable. 
One Canadian company president recently pointed out 
that a technical proposal prepared by his company 
could not have been written six months later because 
in such an interval of time he had lost the necessary 
key engineering talent. The lack will be felt more 
and more as production sharing business starts to 
develop. Everyone will be looking for engineers and 
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From the accompanying chart the 
rapid growth rate of electronics as 
compared with the total DOD budget 
may be clearly seen. This is primarily 
attributable to expanding missile pro-
grams (including detection and de-
fence), the increasing electronic con-
tent of sophisticated aircraft, and 
increasing command and general 
communications activity. 

there won't be enough. This factor, more than any 
other, will slow the growth of defense production 
sharing. 

The difficulties ahead for Canadian industry are 
numerous. They are different for each company and 
in some cases may require an adjustment in head office 
policy. There will be several difficult years as Canadian 
companies fight their way out of the situation they 
now find themselves in and adjust into new markets. 
As yet there has been no significant success in produc-
tion sharing but the climate seems brighter. In expect-
ing quick results we have not been realistic. Even 
to re-orient company thinking towards the new markets, 
new competitiveness, and new management methods 
is a long and gradual process. When we consider the 
extent to which the production sharing concept must 
be accepted in depth on both sides of the border before 
it can be regarded as a fully workable system, we will 
recognize the long term nature of the scheme. Produc-
tion sharing can be made to work, but we must equip 
ourselves with the best marketing and technical people 
we can get and set out to learn the tricks of wresting 
business from a tough and reluctant market. We are 
overly optimistic if we expect this can be fully accom-
plished in less than five years. 

The long range future 
Production sharing alone cannot be the final answer 

to the problems of the Canadian defense industry. If it 
were, we could only expect to see control of this 
industry pass from Ottawa to Washington as Canadian 
productive and engineering capacity became fully com-
mitted on United States military programs. Clearly 
then, over the long term, we must have a broader plan 
for new markets, new skills and new products. Although 

production sharing is a purely bi-lateral arrangement 
between the United States and Canada there are 
numerous political pressures today calling for an in-
crease in secondary manufacturing in Canada and an in-
crease in export sales. Defense products and the indus-
trial and commercial products resulting from the build 
up of technical skills could contribute substantially to 
this aim. There will be some problems. A good part of 
the technical know-how of Canadian companies at the 
moment is provided by United States or British parent 
companies. Can we expect to continue receiving this 
technical assistance if we are to use it in direct 
competition with those who supply it? 

This highlights the necessity of our government 
assisting in developing uniquely Canadian technical 
skills so that we can compete in any market. There 
are obvious reasons why Canadian and American 
defense technology should be molded in the common 
aim. But the growth of export business in other than 
United States markets could offer Canadians the "best 
of two worlds" opportunities. It would tend to offset 
the growing worry in the minds of many that integration 
of our defense economy may be just another step 
towards a more complete integration. 

The Canadian defense industry is confronted by an 
immense challenge. We stand squarely at the cross-
roads. One road will lead to technical dependence, the 
other will allow Canada's electronic industry to recreate 
itself on a far stronger, more diversified and highly 
technical basis, taking its full part in world affairs and 
contributing to better living standards for Canadians. 

Our long range planning can be based on only 
one assumption — that our government will strongly 
encourage and assist our industry in finding a place 
for itself under the Canadian sun. 
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RESEARCH 

Plasmas and the 

communications engineer 

The past few years have seen a tremendous surge of interest in a subject known as 
plasma physics. What exactly is plasma physics? Why has this sudden interest 
developed? What has it to do with the communications engineer? The following 
article answers these questions. 

by Dr. T. W. Johnston * 

"Plasma" is the term adopted by Irving Langmuir 
in his gas discharge investigations to denote the state 
of the gas in what is called the positive colunm in a 
d.c. discharge. 

The essential characteristics of the plasma are the 
following: 

(1) The plasma is a gas with positively charged 
particles ( positive ions), negatively charged particles 
(electrons and perhaps negative ions) and possibly 
including an un-ionized neutral background gas. 

(2) It has enough charged particles at sufficiently 
low velocities that the positive and negative volume 
charge densities are very nearly equal so the gas has 
little excess charge of either sign. 

(3) There are enough charged particles to have 
noticeable electromagnetic effects. 

Langmuir named and defined the plasma from 
studies of laboratory discharge tubes, but most plasmas 
occur naturally. In fact most of the material in the 
Universe is plasma. Only the relatively cold and solid 
planets, asteroids, meteors and the interstellar dust 
clouds are not plasma. The stars, which make up most 
of the matter in the Universe, and the interstellar gas 
clouds, which include most of the balance, are com-
pletely ionized plasmas. That is to say they have a 
negligible fraction of un-ionized gas. The ionosphere 
is a transition region, a weakly-ionized plasma between 
the un-ionized lower atmosphere and the completely-
ionized interplanetary gas. See Figure ( 1). Occasionally 
short-lived plasmas are produced even in the lower 
atmosphere by nature with meteors and lightning. 

Far from being a laboratory curiosity, the plasma, 
the so-called "fourth state of matter" is the usual state 
for the existence of matter in the Universe. 

This being the case, why has this intense interest 
in plasmas not developed long ago? The answer is that 
since the end of the nineteenth century there has been 
a great deal of work on accessible plasmas in discharge 
tubes and the not-quite-so-accessible ionospheric plasma. 
Until recently, work on the inaccessible astrophysical 
plasma had to remain almost purely theoretical and 
interest in dense plasmas was quite limited. The single 

key factor which is responsible for the present intense 
development is atomic energy, especially energy from 
the fusion of hydrogen isotopes — H-bomb energy. 

The effect has been felt in two ways. 

The destructive power of a comparatively light 
H-bomb made the development of the ballistic missile 
and its large rockets an essential part of military 
strategy. This has resulted in the design and launching 
of satellites which can now investigate interplanetary 
space directly. Satellite recovery also involves plasma 
physics, since the re-entering vehicle forms a hot atmos-
pheric plasma around itself, just like a meteor. 

On the other hand there is a possibility that the 
hydrogen bomb reaction can be tamed and controlled 
and that man will be able to produce energy from 
matter in a way similar to the sun and stars. To do 
this entails the creation of a very hot gas plasma, 
hotter than the interior of the sun, and holding it 
together long enough to produce energy. This is the 
most challenging problem of all in plasma physics. 

Other possibilities are that the electrical properties 
of the plasma may lead to the use of plasmas in an 
electromagnetic rocket of very high exhaust velocity. 
The high frequency resonating properties of the plasmas 
may enable it to be used as a source of power at very 
high microwave frequencies. 

To understand how the plasma can be used in these 
bewilderingly different ways the simplest concepts must 
be considered which relate the plasma and the electro-
magnetic field. 

Plasmas and the electromagnetic field 

The electrically active components of the plasma are 
of course the charged particles. Of these the ions and 
their motion can often be neglected owing to their 
mass which is so much greater than the electrons. 
This leaves the electrons as the most important part 
of the mixture. The ions provide a constant charge-
neutralizing background and, with the neutral particles, 
scatter the coherent electron motion to give a viscous 
drag and power-absorbing effect. The electrical effects 

*RCA Victor Research Laboratories, Montreal. 
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are provided by the net currents which flow in the 
plasma — essentially the electron average flow. For 
an exposition it is easier to consider the motion of a 
large number of average electrons with an average 
viscous drag, but very similar results can be obtained 
by much more advanced rigorous theory. 

Under the influence of an a.c. electric field the 
plasma current flows as if the plasma were a lossy 
inductor. This can be easily seen by comparing the 
average electron motion equation with that for a 
lossy inductor. 

Average Electron Motion 

dt 
where e, m and y are the electron charge, mass and velocity 
E is the electric field and a, the viscous term (with 

dimensions of frequency) 

Lossy Inductor Equation 

(11 
=L + RI 

dt 
remembering that 1 is proportional to electron velocity v. 
The a.c. current density in the plasma due to a field E 

of angular frequency co is then 
e  E  ne,  E  

d nev = ne . — 
m +Jo m 

When we consider electromagnetic waves we must also 
consider the capacitive free space displacement current 
eo dE/dt and the inductive effects. 

This leads us to the lossless transmission line analogy 
for free space plane waves shown in Figure 2. 

The characteristic phase velocity of the line is 1/(L0C.) I 
=3 X10 8 m/sec., the velocity of light, and the impe-
dance is 

(Lo/C 0)4 120T g.`„) 377 ohms/square (metre) 

The addition of the plasma is to provide a shunting 
lossy inductor as shown in Figure 3. 

An important parameter, called the plasma frequency, 
is the resonant frequency of the shunt branch which for a 
low loss (low v) plasma is very nearly 

1  / ne2 \4 
= 2711p = radians/sec. 

(L 9C0) 1 e om 
Putting in the numerical factors this becomes 

f 9n (n in electrons/metre 3) 

14 9000n (n in electrons/cm 3) 

Above this frequency the capacitive term dominates 

the shunt branch for a low-loss plasma << 
and the plasma transmission line is only slightly mis-
matched to the free space transmission line. Below 
the plasma frequency the shunt branch is inductive and 
the plasma is very badly matched to free space and 
almost all energy incident from free space is reflected. 
At very low frequencies (much less than V) the resistive 
term will dominate and the plasma will behave as a 
conductor, still reflecting almost all the incident energy. 

A low-loss plasma ( g, < < 41p) is equivalent to a 
high-Q circuit. Highly-ionized gases are low-loss plasmas. 
Weakly-ionized gases with too much neutral background 
gas correspond to low-Q circuits and for them the 
transition at the plasma frequency is very broad and 
is "washed out" by the strong loss effect. 

Magnetic fields complicate this picture a great deal. 
Briefly it can be said that, owing to the action of the 
magnetic field in making charged particles orbit around 
magnetic field lines, an incident plane wave becomes 
split into two waves travelling at different velocities, 
generally with elliptic polarization and with some field 
along the direction of propagation. At a certain 
frequency for each charged particle resonant effects 
may occur if the collision frequency is much lower than 
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Figure 2 

Free-space-plus-plasma transmission line analogy 
rnv 111  
ne, ohms/metre L1,— henries/metre 

ne 2 

Figure 3 

Free-space transmission line analogy. 
Lo= =4 71- X10 - 7 henries/metre 

Co= eo = ( 1/36r) X 10 -' farads/metre 

that frequency. This frequency is the gyro or cyclotron 
frequency for the particle. The particle will orbit 
around the field lines at that frequency. For electrons 
the cyclotron frequency is 

f . = = 1 e B = 2.8 Mc/s per gauss ¿ir 2r Ill 

If one attempts to apply a d.c. or slowly-varying 
electric field to a plasma the ions and electrons will 
separate to cancel the field, so moving a plasma by a 
d.c. electric field is not effective. However, the plasma 
at low frequencies and d.c. is a good conductor of 
electricity and, as such, it can be moved by induction, 
like the armature conductors of a motor. This is the 
essence of the pinch tubes, magnetohydrodynamic 
accelerators and the like. A usual refinement is that 
the magnetic field can be produced by the currents 
flowing in the conducting plasma. 

Because of the use of the magnetic field and because 
the plasma acts as a hydrodynamical fluid with magnetic 
effects, the study of this low frequency behavior of 
the plasma in the magnetic field is given the jaw-
breaking name of magneto-hydro-dynamics often abbre-
viated to MHD. Incidentally, the theory was highly 
developed by astrophysicists before it came to be 
applied to man-made systems. 
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Where and how plasmas are formed 
There are three ways to make a gas plasma; namely 

by electric field particle acceleration, by radiation and 
by thermal particle collisions. 

The Electrical Method is the one employed in the 
laboratory. An electron from an ionization pair, 
usually produced by an ultra-violet or X-ray, is acce›-
rated by an electric field until it gains enough energy 
to make an ionizing collision to produce an extra 
electron and so on. The result is called a breakdown 
avalanche and the process is only limited by the gas 
and the environment. The energy needed to produce 
all the ionization after the initial pair comes from the 
electric field. For very intense plasmas the electric 
field is usually produced by induction. 

Sufficiently short-wavelength radiation produces ion-
pairs directly. This process is not a cumulative one 
and the plasma density will depend only on the balance 
between the rate of production and loss. The sun's 
corona, the interplanetary and interstellar gas are 
ionized in this way. These gases are so thin that 
particles rarely meet to recombine and hence they are 
nearly completely ionized. Another effect is that the 
gas particles rarely meet anything to which they can 
give energy and so their average energy is equivalent 
to a gas temperature of hundreds of thousands of 
degrees. Near the earth the gas density increases and 
the sun's intensity is not enough to ionize the gas 

Figure 4h — 
Magnetic field 
and plasma 

electron density 

completely. As earth is approached recombination 
becomes more effective. While the plasma density 
increases, the neutral particle density increases more 
swiftly and the gas is less completely ionized. (See 
Fig. 1). At sufficiently low altitudes nearly all the 
energetic radiation has been expended in maintaining 
the ionospheric plasma at higher altitudes, so that no 

further ionization takes place. In addition to being a 
reflector of radio waves whose frequency is below the 
ionosphere plasma frequency, the ionosphere is a good 
ultra - violet - absorbing shield, making animal life 
possible. 

The thermal motion and collisions of its own particles 
can produce enough ions and electrons to make any 
sufficiently hot gas a plasma. As the temperature 
rises more of the random collisions are energetic 
enough to produce electron-ion pairs. Air, for instance, 
at 5,000°C is quite noticeably ionized. Temperatures 
of this magnitude are produced in rocket exhausts and 
around objects entering the earth's atmosphere, be they 
meteoric or man-made. These entry and exhaust plasmas 
are sufficiently dense to affect radio waves thus allow-
ing detection ( for exhausts) and even signal propagation 
(meteor trail scatter propagation). Around the nose of 
a re-entering satellite the plasma becomes so dense 
(and its plasma frequency so high) that it easily reflects 
the highest frequency waves that can be conveniently 

Continued on page 39 
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The author of the following article is shown in the above 
illustration at the monitoring position of the TV Microwave 
Pick-Up Unit system. 

The advent of TV Microwave 

Pick-Up Units represents 

a further s+ep forward in Bell's 

continuing policy of providing 

such specialized customers as the 
TV broadcasters with speedy 

efonomical service tailored to fit 

their specific requirements. 

TV MICROWAVE 

Pick-up units provide facilities 

for remote television 
by John Rhodes * 

The Bell Telephone Company of Canada is rightly 
associated by many Canadians in Ontario and Quebec 
with the latest and increasingly colorful versions of 
Alexander Graham Bell's invention which grace the 
home. Within the organization of that company, how-
ever, are groups devoted to the provision of all kinds 
of specialized communications services to the public 
and industry. One such service offered to TV broad-
casters is the transmission of television video and 
audio signals from an outside broadcast location to the 
broadcasters studio. 

In metropolitan areas, and in many towns and 
cities Bell has networks of video and audio cables 
to connect studios to transmitters, and arenas and 
stadiums to studios. All these facilities have access 
also to the Trans-Canada TV Network leased by the CBC 
aild operated by the Trans-Canada Telephone System of 
which Bell is a member. However, many outside broad-
casts occur in urban or rural areas where cable facilities 
are not available. In these cases Bell will provide 

coverage 

portable microwave links to transmit the broadcasters 
video and audio to a convenient point where cable is 
available, and by this means deliver the program to 
the studio or wherever required. This type of service 
is commonly called TV Pick-Up Service. 

With a view to providing speedy, economical, and 
efficient TV Pick-Up Service the Customer Services 
Engineer's group of the Bell Telephone Company's Toll 
Area has recently obtained three TV Microwave Pick-Up 
Units of special design. Each unit consists of a vehicle 
specially equipped with all the necessary microwave 
and ancillary equipment. The vehicle can thus be 
driven to any point at which service is required and 
speedily set up. In most cases ample warning of a 
TV Pick-Up requirement can be given by the broad-
caster, but in those cases where a request for service 
is given at short notice the use of the units will greatly 

*Special Services Engineering Department, The Bell 
Telephone Company of Canada, Montreal. 
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reduce setting up time. Where the nature of the 
terrain at the Pick-Up location is such that access to 
vehicles is impossible, the unit can be driven to the 
nearest possible place, and the design permits the 
rapid removal of equipment for transportation by any 
available means to the location. 

The design requirements for the vehicles specified 
sufficient space to contain two RCA TVM1A Microwave 
Systems together with all necessary ancillary equip-
ment. The vehicle chosen to house this equipment is 
a 12'7" International AM 150 Flat Back Van. The body 
of this vehicle has 6' of headroom and sufficient space 
to permit easy access to the equipment racks. The wall 
and roof cavities are filled with fiberglass insulation. 

Another requirement was that the main equipment 
should be of a portable nature and so housed that it 
could be quickly demounted from the vehicle complete 
in portable cases. To provide for this, each piece of 
microwave equipment is strapped to a rubber padded 
shelf by means of webbing straps with quick release 
fasteners. Each shelf is part of a rack, formed by four 
metal angle uprights to which the shelves are bolted. 
The racks are mounted on all-metal shock mounts 
specifically designed for all-round control of vehicular 
disturbances. A non-linear spring rate prevents bottom-
ing of the load under impacts as great as 20 'g'. All 
equipment is grounded to a common bus, and all vehicle 
panels are bonded to the same point. A main ground 
terminal on the exterior of the vehicle is used to connect 
the ground bus to a suitable external ground. In addi-
tion to the microwave equipment, the vehicle contains 
monitoring facilities, cable equalizers, a video clamper, 
audio terminations, cable storage, antenna and tripod 
storage, a propane heater, small parts storage and 
ventilation fan. 

Equipment layout 

The plan view shows the general layout of the 
fittings within the body of the truck. At the right 
hand side a pair of sliding doors separate the vehicle 
cab from the equipment section. Immediately behind 
the doors are racks 1 and 2 which house two RCA 

Racks 1 and 2 showing Telechrome and RCA equipment. 

Rack 3 showing clamper and receiver power supply — 
power entrance in rear. 

TVM1A microwave transmitter and receiver control 
units, together with a set of Telechrome portable 
signal generator equipment. Rack 5 houses a Stedivolt 
P39 voltage regulator which regulates all AC power 
used in the truck, a VHF communications trans-ceiver 
and the receiver power supply of one of the two 
RCA units. 

Rack 4 houses the monitoring equipment, and, in 
front of the rack, is a floor mount which accepts the 
removable passenger seat from the cab of the vehicle 
to provide an operator's seat. The monitor rack houses 
a video picture display tube, a TV waveform monitor 
oscilloscope, an audio amplifier and VU meter, a jack 
mounting and an equalizer panel. The operator can 
examine up to two incoming and outgoing video signals 

Continued on page 37 

Interior view from the rear door. 



product panorama 
For further information on New Products use Readers' Service Cards on pages 35 and 36. 

Electronic counters 

e*CERAttie, 

12:ex:e71iiine".m'T 

MOd SZYC foequency Conrert•r 

Item 660 

Item 661 

Item 662 

Item 660 
A new versatile plug-in unit which 

increases the measuring capability of 
-hp- Model 524 Electronic Counters 
to 510 MC is now available from 
Hewlett-Packard Company. 
The frequency converter unit, 

Model 525C, can be used in the -hp-
Model 524B, C or D counters 1) to 
measure frequencies between 100 and 
510 MC with 100 mv sensitivity, 2) 
to amplify signals between 50 KC and 
10.1 MC with 20 mv sensitivity. All 
Model 524 features are retained in-
cluding stability of 5 parts in 1OR per 
week for the Models 524C and D, 
frequency indications to 10.1 MC 
directly, time interval from 1 micro-
second to 100 days, period from 0 CPS 
to 100 KCS and maximum resolution 
of 100 nanoseconds. 
Model 525C contains a capacity-

loaded cavity for frequency determi-
nation and a highly-efficient diode 
harmonic generator plus a transistor-
ized amplifier. 

Further information from Atlas 
Instruments Ltd., Toronto, Ontario. 

Voltage tunable magnetron 
Item 661 

This new tube, shown here with its 
magnet and cavity, can be electroni-
cally tuned over the range of 400-
1200 megacycles with a nominal out-
put power of 100 milliwatts. 

Eimac's X-747 is a reliable, wide-
range Voltage Tunable Magnetron 
available for immediate delivery. The 
X-747 can easily be adapted to the 
designer's specific need. 

For complete product data, write 
Eitel-McCullough, Inc., San Carlos, 
California. 

Amplifier klystrons 
Item 662 

The highest CW power ever offered 
at X-band is available in the new 
VA 849 series of amplifier klystrons 
announced by Varian Associates. 
The new tubes are rated at 20 kilo-

watts, cover a frequency range of 
7.125 to 8.5 kilomegacycles, and are 
tunable over a 60 megacycle range. 
The VA 849 four-cavity tubes have 
been tested to more than 25 kilowatts. 
The series was designed for applica-
tions requiring very low AM and FM 
residual noise. 
For further information write Tube 

Division, Varian Associates, 611 
Hansen Way, Palo Alto, California, 
U.S.A. or Georgetown, Ontario. 
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Megohm meter 
Item 663 

Here is an AC-operated, self-
contained instrument designed for 
insulation leakage testing at 500V 
applied DC. It can also be used for 
the direct measurement of high value 
resistances at a similar applied volt-
age. The instrument is suitable for 
bench or standard 19-inch rack 
mounting, for laboratory or produc-
tion testing. 

Range: 0-10,000 megohms in four 
ranges. Accuracy: better than 4% 
of FSD after 15 minutes warm-up 
period. Operates on 115 volt 60 cycle 
supply; finished in hammer grey 
enamel. 

R. H. Nichols Ltd., Box 500, Downs-
view, Ontario. 

Quartz SeaIcap trimmer 
Item 664 

The newest development of the 
JFD Electronics Corporation, Brook-
lyn, N.Y., is the miniature high volt-
age, high temperature quartz Seal-
cap. The new trimmer offers excel-
lent reliability under high tempera-
ture operation, and other severe en-
vironmental conditions. 
Model VCJ337, for example, em-

braces the following features: Capa-
citance range of 2. to 10 pf.; 3000 
VDC working voltage; 5000 volts 
dielectric strength; 2 x 10° megohms 
insulation resistance; wide operating 
temperature range (-55° to +200°C); 
temperature coefficient of -± 50 
ppm/°C.; Q of 1500 at 1 MC; Sealeap 
sealed interior construction locks out 
atmospheric effects as well as in-
creases insulation resistance and 
dielectric strength. 
Complete technical information is 

available upon request from JFD 
Electronics Corp., 6101 Sixteenth 
Avenue, Brooklyn 4, New York. 

Telautograph transmitter 
Item 665 

Automatic Electric Sales (Canada) 
Limited, announces the new TEL-
autograph Direct Writer Model D, a 
new compact version of the well 
known TELautograph transmitter 
that features direct writing with a 
ball point pen on paper and increased 
transmission distances. 
The direct writing feature elimi-

nates writing in one place while 
watching another, and allows the use 
of multi-carbonized forms. There is 
no stylus and no messy ink. 
The Direct Writer Model D, which 

is AC operated, uses a DC amplifier 
and allows the user to write to as 
many as 50 receivers simultaneously 

Item 663 

Item 665 

within a radius of up to 50 miles 
with increased transmission accuracy. 
Maximum power consumption is 50 
watts. 
For full information write Auto-

matic Electric Sales (Canada) Limited, 
185 Bartley Dr., Toronto 16, Ontario. 

Reed relays 
Item 666 

New Reed Relays just announced by 
Struthers-Dunn, are based on an un-
usual design incorporating a short 
pole piece with a longer moving reed. 
This permits higher operating speeds, 
with less contact bounce than obtain-
able with conventional reed switches. 
The relays provide approved depend-
ability and performance for comput-

ers, data, processing equipment, trans-
istor drive and other applications. 

A hermetically sealed, glass encap-
sulated magnetic reed switch is sur-
rounded by an operating coil to pro-
vide SP-ST normally-open relay action. 
It is well suited far low level switch-
ing or for low power switching of 
loads up to 15 watts and 250 volts. 
Maximum operating current is 1 
ampere. Load life at 1/4  of maximum 
rating is on the order of 200 million 
operations. Minimum operating power 
is approximately [00 milliwatts. 

For further information write 
Struthers-Dunn Relays, Division of 
Renfrew Electric Co. Limited, 349 
Carlaw Ave., Toronto 8, Ontario, 
manufacturers of Struthers- Dunn 
Relays in Canada. 
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Level recorder 
Item 667 

The Type 2305 Level Recorder cov-
ers the frequency range 10-200,000 
c/s within 0.2 db as well as DC and 
will record any voltage level between 
5 mV and 100 volts. A foremost inno-
vation has been the inclusion of three 
full-wave rectifier circuits enabling 
true R.M.S., average and peak detec-
tion of the input signal to be obtained 
whereas the Type 2304 only gives 
half-wave peak rectification. Another 
new feature is the incorporation of 
two writing widths of 100 mm and 
50 mm. 

• 
o 

By an increase in the number of 
lamallae on the potentiometer from 
108 to 216 a higher resolving power 
has also been achieved, and from the 
nine writing speeds of the Type 2304 
the number has been enlarged to 
15 covering the two paper widths with 
speeds from 2 mm/sec. to 2000 mm/ 
sec. The inclusion of a simple to use 
arrangement allows the direct record-
ing of polar diagrams without the 
necessity of additional equipment. 
A mechanical arrangement enables 

the pen to be lifted from the paper 
and a marking button will "event-
mark" the outer rim of the paper 
with a dip when pressed. These latter 
features, along with the paper drive 
motor clutch, can be remotely con-
trolled. Within the Type 2305 there 
are two built-in switches, one to con-
trol the electro-mechanical drive of 
the B & K Spectrometer Type 2111 
and the other to give successive 
switching of two different inputs into 
a single output, when this is required. 
For further information contact 

either A/S Brüel & Kjaer, Naerum. 
Denmark or R-O-R Associates Limited, 
1470 Don Mills Road, Don Mills, Ont. 

Metalized ceramic components 
Item 668 

A complete line of metalized ceramic 
components for use in electronic de-
vices such as transistors, diodes, recti-
fiers, resistors, capacitors, and trans-
formers is now available from Metaliz-
ing Industries, Inc. 
The metalizing of ceramic, glass and 

mica prepares an electronic compo-
nent for permanent bonding to metal 
through production soldering or braz-
ing methods. Using special tech-
niques, Metalizing Industries, Inc. is 

now offering electronic manufacturers 
metalized insulators which can be 
hermetically sealed into a finished 
assembly. 

Metalizing Industries, Inc. offer on 
their components conductive coatings 
of silver and platinum with electro-
plated coatings of copper, nickel, 
silver and tin. Components include 
both steatite and alumina ceramics in 
tubes, plate rods, and custom shapes. 
For further information: Prime 

Electronic Components Limited, 868 
Dundas Highway East, Dixie, Ontario. 

Slide switch 
Item 669 

A new model slide switch, with a 
four-pole, double-throw circuit, has 
been added to the switch line at Con-
tinental-Wirt Electronics Corporation, 
Philadelphia manufacturer of resistors 
and other components for the electri-
cal and electronics industries. 
The new switch, designated type 

SW-742, is useful in hundreds of 
multiple switching applications re-
lated to audio systems, electronic 
measuring devices, home appliances, 
and various industrial controls. 
For easy assembly in end products, 

the new four-pole switch is designed 
with all terminals in a common plane. 
Users find this provides for more 
convenient fit in the chassis, and 
avoids short circuits. All terminals 
and contacts are silver plated, and 
standard units feature the "short" 
terminal, with overall distance from 
mounting surface to extreme tip of 
terminal being .575 in. nominal. 
Lake Engineering Co. Ltd., 123 Man-

ville Rd., Scarborough, Ontario. 

Phase meter and 
phase shifter 

Item 670 
The Model 341 is a combination 

Phase Meter and Phase Shifter in-
tended for operation at 400 cps. This 
instrument has been designed espe-
cially for high accuracy phase mea-
surements between fundamental com-
ponents in the presence of severe har-
monic distortion. For example, the 

Model 341 will measure the phase 
difference between two signals with 
an absolute accuracy of 0.1° in the 
presence of 200% 3rd harmonic con-
tent. All harmonics are rejected by 
more than 80 db. The instrument 

performs with full accuracy and reso-

lution at signal levels as low as 10 
mv with useful operation at 1.0 mv. 
The null meter sensitivity may be 
set for 1°, 10°, or 100° for full scale 
indication. Additional features of this 
instrument include a 10 megohm 
input impedance, direct reading of 
phase angle in degrees, and continu-
ous 0° to 360° phase coverage. 

Allan Crawford Associates, Ltd., 
P.O. Box 214, Willowdale, Ontario. 

Power packs 
Item 671 

A new series of high voltage, low 
current power packs has just become 
available according to Plastic Capaci-
tors, Inc., Chicago manufacturer. 
The series consists of three types. 

First is 6-28 VDC Input-transistorized 
type. These are available from 2 to 
50 KVDC output and are especially 
suitable for portable equipment 
because of the light weight, also ideal 
for other applications including mili-
tary, radar, guidance systems, field 
image scopes, etc. 

Nit SSCUAllelt TIPI 
Lit PillAU TYPE 

The second type is the tube oscil-
lator type which operates from 200 
to 300 VDC, with 2 to 30 KVDC out-
put available. These are designed 
for use with radar indicators, 
scopes, airplane guidance systems 
and other applications. 
The third type includes a large 

number of line voltage 60-400 cycle 
power packs which are used in labo-
ratory equipment, on shipboard, in 
electrostatic precipitators, paint 
sprayers, and electron microscopes. 
Voltages from 2 to 100 KV available. 

All types are available as solid 
encapsulated units, epoxy dipped, 
light weight, or sealed oil filled units. 
Excellent for special military or com-
mercial uses, these plastic capacitors 
power packs will meet your needs. 
For additional information, write to: 
Lake Engineering Co. Ltd., 123 

Manville Rd., Scarborough, Ontario. 
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Pick-up units 
Continued from page 31 
from the picture or waveform point of view and can 
measure levels of or listen to the associated audio 
feeds. The rack provides equalizing arrangements for 
the various lengths of video cable which may be used 
to connect the broadcasters equipment to the unit, 
and has terminating repeating coils for the audio pairs. 
The operator can also feed such test signals as stair-
step or multiburst into the microwave link for test 
purposes, and can examine received waveforms on his 
waveform monitor. All video, audio and monitor equip-
ment connections in the vehicle have appearances at 
the jackfield on the monitor bay to permit full flexibility 
in interconnection. 

The remaining rack, rack 3, houses the second 
receiver power supply, and a clamper for the video 
signal. It also provides storage on its upper shelf 
for one of the four RF heads associated with the two 
RCA TVM1A microwave equipments. 

The remaining three RF heads are housed in the 
storage wall, adjacent to the locker for small parts. 
Up to four parabolic antennas, either 4' or 6' in 
diameter, can be strapped against the storage wall in 
transit. 
A propane heater is provided for use in winter, 

and a ceiling exhaust fan allows forced ventilation 
in winter or summer. A wooden box, ventilated through 
the floor and sealed by a gasket from the interior of 
the vehicle, provides storage for the propane bottle 
The choice of gas heating as against electric heating 
was dictated by the lack of large capacity power supplies 
in many remote locations. 

NEW MASSIVE (but economical) 

MC NYLON PLATE 
NOW AVAILABLE! 

Huge MC Nylon plate— the 
largest ever produced— is 
now available for wear 
plates, panels, tooling, fix-
tures and other applications 
which need nylon's unique 
mechanical or structural 
properties. 

Revolutionary new process-
ing techniques allow price 
reductions of 15% under 
nylon plate presently avail-
able. In thicknesses from 
4" down to 1/2 " and in 2' x 
4'sections, MC Nylon opens 
brand new design possibil-
ities and manufacturing 
economies in many in-
dustries. 

In tubular bars, the spe-
cially formulated bearing 
material costs less than com-
mercial bronze bushings of 
similar size— and up to 50% 
below other nylons. 

MC Nylon tubular bars are made in 0.D.'s from 2" to 15" with wall 
thicknesses of W, 1/2 ", 314" and 1". Rod up to 17" diameter is also avail-
able with special larger sizes and shapes made to order. Supplied in 
Polypenco blue, 

  industrial plastics 

POLYPENCO, INC. 
2150 Fairmont Ave., Reading, Pa.. U.S.A 

Peckover's Limited: 

115 McCormack St., Toronto 
2052 St. Catherine St. W., Montreal 
C. M. Lovsted & Co. ( Canada) Ltd.: 
Vancouver 

The audio and video and the power entrances are 
located at the rear curb-side of the vehicle. The audio 
and video cabling is distributed by means of cable 
troughing secured close to the roof, and strategically 
padded with foam rubber where it might present 
a hazard to the operator. The mains wiring is effected 
throughout with Pyrotenax wiring. 

When the rear doors of the vehicle are opened 
access is obtained to two banks of cable reels, in which 
are housed video, camera, power and audio cables. 
By with-drawing safety pins the reels can be removed 
from their mountings. A crank is provided which 
engages with lugs in the hub of each reel so that cable 
can be removed or wound on with the reels in position. 
Attached to the wall of one of the cable reel banks 
is a fold-down workbench for use if minor field repairs 
should become necessary. 

DON'T FORWARD 
this issue to a business associate (you 
may require it for reference) — just tear 
out and send along the free subscription 
card on page 35. 

He'll thank you for your thoughtfulness 
and so will we. 

finest high 
frequency 
wire for 
electronic 
equipment 

NE offers a complete line of Litz 
Wires backed by 62 years of manufac-
turing experience, plus our specialized 
facilities. Whether your requirement 
be large or small, simple or complex, 
NE can help you. 

Other Major Wire Products 
Fine Magnet Wire 
Braided Copper Cable 
Braided Metal Shielding 

Mercury Switch Wire 
Flexible Stranded Cable 

Reinforced Capillary Tubing 

Write today for a catalog. 

New England Electrical Works, Inc. 
A SUBSIDIARY OF THE MONTGOMERY CO 

Lisbon, New Hampshire 

For complete details check No. 26 on handy card, page 35 
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ielDCOLP‘ 
MODERN SOliE.1-tiNG- EQUIPMENT 

Illustrated: 

Instrument 
Cat. No. 70 

and 

Protective Shield 
Cat. No. 68 

ADCOLA 

PRODUCTS LTD. 

Box 103, Weston, 

Ont. 

Used on 

the transatlantic 

telephone 

submarine cable 

between 

Newfoundland 

& Nova Scotia 

for wiring 

the 2-way 

submerged 

telephone 

repealer 

amplifiers. 

For complete details check Nc. 1 all handy card, page 35 

THE COMPLETE LINE OF 

SEMICONDUCTORS 

is now stocked 

for your convenience 

A balanced inventory 
of General Instrument 
Semi- conductors— 
Transistors, Diodes, 
Rectifiers — is now 
maintained in our 
warehouse, to meet 
your requirements ... 
quickly. 

Special Products 

A wide range of G.I. circuit 
models and encapsulated 
assemblies are available for 
specialized applications. 

WHOLESALE RADIO & ELECTRONICS LTD. 
Subsidiery of Zenith Electric Supply Ltd. 

66 ORFUS RD. • TORONTO 19 • PHONE RU. 7-1271 

THE PERMANENT TOWER 
THAT'S BETTER EVERY WAY 

DELHI 
SPAULDING 

STRATO -TOWER 
• Completely self•supporting 

• Heavily galvanized all-steel 
construction 

• "X"-brace design for g  
strength 

• Smartly styled, easily erected 

CHOOSE FROM 4 BASES 

1. For anchoring 
in concrete 

2. Screw Anchor 

3. Cylinder base 
4. For the side of a building, 

ground rods driven 
through holes in base 

ASK YOUR DELHI DEALER about this and other DELHI towers: 

Guyed towers up to 150' and "Erect-Tower" 
with crank-up ... to 100'. 

DELHI METAL PRODUCTS LIMITED 
DEHLI, ONTARIO — PHONE: 211 

Tower, for all Tr requirement, 

For complete details check No, 15 on handy card, page 35 

COMMUNICATIONS 
TECHNICIAN 

Required primarily for maintenance duties on one 
or more of the following: 

1. Frequency division carrier and associated 
telephone line, power line, and radio 
equipment. 

2. Analogue computer type load frequency 
control equipment, supervisory control 
equipment of pulse code and continuous 
scan types, and associated channel equip-
ment. 

EXPERIENCE: Applicant should have experience in one 
or more of the above, as he will be expected to handle 
routine and outage maintenance with a minimum of 
assistance after initial familiarization period. 

EDUCATION: 4 years' high school and graduation from a 
recognized technical school in electronic option. 

Position is a permanent one in the Company's Montreal 
Communications Section. 

Salary will be commensurate with experience and ability. 

Applications should be in writing and should clearly 
indicate technical training, and past experience, with 
emphasis on the work actually carried out by the 
applicant himself. 

All applications will be acknowledged. 

THE SHAWINIGAN WATER 
AND POWER COMPANY 

600 Dorchester Boulevard West, Montreal 2, P.Q. 
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Plasmas 
Continued from page 29 

produced. This is the "blackout" problem, so called 
because the telemetry system is "blacked out" during 
a possibly critical phase of the entry. 
A far more important hot gas plasma than any 

discussed so far is our own sun, whose outside tempera-
ture appears to be about 6000°C and whose inside 
temperature has been calculated to be 20 million degrees 
centigrade. The sun radiates heat at the enormous 
rate of 3.8 x 1023 kilowatts, and this energy is supplied 
by thermonuclear fusion in the very hot core. The 
protons, neutrons and nuclei flying about in the core 
at very high speeds can collide with sufficient energy 
to stick together and react and eventually to produce 
helium nuclei and energy. Very high temperatures are 
needed to produce these reactions. 

Recently man has begun the attempt to parallel this 
feat in a controlled manner rather than in the uncon-
trolled hydrogen bomb. The chief difficulty is the con-
tainment of the hot plasma which is far too hot to allow 
materials walls to be used. The sun uses gravity, but 
for a much smaller man-sized system gravity is too 
weak and the attempt is being made to use suitable 
magnetic fields. Because of its high conductivity and 
complex behavior in a magnetic field the theory is very 
difficult and the plasma displays exasperating ingenuity 
in escaping. One might say that one round of sparring 
between scientists and the plasma is over, and further 
theory and experiments are being prepared for round 
two. 

The prize is not just atomic power — that is available 
already through fission. In the same way that the 
earth's coal and oil must eventually be exhausted, so 
must the usable fission elements, in time. The fission 
radioactive waste problem would become acute with 
widespread fission power. Fusion power requires 
hydrogen isotopes which can be readily obtained from 
the sea and leaves little radioactive source — if it 
can be made to work. The only other serious com-
petitor as an ultimate power source would be solar 
power conversion. 

One further plasma should be mentioned — the 
solid state plasma, often called the quantum plasma. 
The free electrons and holes in solids can behave in 
a plasma-like manner and many plasma concepts can 
be applied, with due respect for quantum mechanics. 
Studies of avalanche breakdown, plasma and cyclotron 
oscillations, even the familiar diffusion mobility and 
recombination in the solid state are all concepts taken 
from plasma theory. 

The range of plasma parameters is shown in 
Figure 4. 

Plasmas and the communications engineer 
Now that plasma physics has been very briefly 

reviewed, it is not hard to see where the communications 
engineer enters the picture. 

For the engineer who is interested in communica-
tion across the earth's surface, plasma physics is vital 
to the study of the role of the ionosphere and to meteor 
trail scatter propagation, and has great potential for 
possible future application to prediction of radio storms. 
In detection the parameters of the exhaust and re-entry 
plasmas must be known. Space vehicle communication 
involves the upper ionosphere and even the inter-
planetary plasma, not to mention the re-entry plasma 
difficulties. 

Continued on page 40 

LET'S 

TALK 

PRINTING VALUE! 
— says printing expert 

Jack Sparks * 

Printing value is the 
combination of price, service 
and quality you obtain 
from your printer. All three 
factors count in the final 
analysis. 

When you are planning your 
catalogues, house organs, 
brochures, let me give you a 
free estimate. Age Publications 
Limited is never surpassed 
when it comes to printing 
value. 

Manager, Commercial Printing Division, 

age publications limited 
450 Alliance Avenue 
Toronto 9 - RO. 2-7225 

High Quality 
Low Low Cost 

Now everyone can afford quality meters by 
Stark. Never before have meters of such quality, 
accuracy and reliability been offered at such 
low prices. 

Available in sizes from 1" to 6" round, square, 
edgewise, clear plastic and switch board. 
Special stylings can be designed to customer's 
requirements. 

Write today for catalogue. 

STARK ELECTRONIC SALESCOMPANY 

AJAX, ONTARIO 
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"SCOPES" BY 

HEATHKIT® 
...at "assemble-it-yourself" savings! 

LABORATORY 5" 

Oscilloscope Kit (10-30) 

Successor to the famed 0-12, the new 
10-30 has the same fine performance 
plus fresh, new styling, husky new 
power supply, and added control 
features. For those who use the same 
sweep frequencies over and over, 
such as in audio and TV service, this 
scope offers 2 extra, switch-selected, 
pre-set, sweep frequencies. The kit 
is supplied with capacitors appropri-
ate for TV service giving pre-set 
frequencies of 30 cycles and 7875 
cycles; by changing capacitor values 
any two desired pre-set frequencies 
within the sweep frequency range 
can be made available. The pre-set 
controls can be adjusted without 
removing the cabinet. Other fea-
tures: wide band amplifiers, push-
pull output, positive trace position 
controls, excellent linearity and lock-
in characteristics, and automatic sync. 
circuit. Styling features a black CR 
tube bezel and black control knobs 
with silver pointers and inserts. 

Model 10-10 14 lbs. 
$19.95 dn., $8.00 mo. 

$96.95 

Model 10-30 
$19.95 dn., $8.00 

22 lbs. 
mo. 

$94.95 

"SPACE SAVER" 3" 

DC Oscilloscope Kit ( 10-10) 

This attractive little scope needs 
just a fraction of the space re-
quired for scopes of comparable 
function, yet it is extremely 
versatile. The 10-10 fulfills a 
multitude of applications in in-
dustrial, medical and general 
service fields. Use it as a "read-
out" for computers, for wave-
form observation, and for voltage, 
frequency and phase shift mea-
surement. Identical vertical and 
horizontal DC coupled amplifiers 
with low relative phase shift 
characteristics, external sync. 
binding post, external capacity 
binding post for sweep frequen-
cies lower han 5 cps. transformer 
operated power supply, voltage 
regulated B+ and bias, and many 
more features bring you fine per-
formance at low cost. Kit is com-
plete with 3FtPI CR tube. 

For a FREE catalogue listing more than 
200 HEATHKITS, write: 

DAYSTROM LIMITED 
Iii 
1480 DUNDAS HWY. EAST, COOKSVILLE, ONT. 

6101 

Plasmas 

Continued from page 39 

Plasma concepts are being applied to semi-conductors 
and new interest is being generated in the production 
of millimeter wave power by plasma oscillations at 
the plasma frequency. 

Apart from the direct work in the field of communi-
cation and detection, the use of radio wave effects as 
a diagnostic tool for laboratory plasmas is still develop-
ing rapidly and is an essential part of plasma science. 
These techniques are vital in the development of plasma 
systems for controlled thermonuclear fusion and MHD 
energy conversion, as well as for experiments on basic 
physics in the fields of astrophysics, ionospheric physics 
and low energy particle interaction. 

In Canada, the Defense Research Board has been 
working on ionospheric physics for many years. A 
notable project should be the Project Farside, an 
American-launched Canadian satellite to take radio 
soundings from the other side of the ionosphere. The 
University of Toronto's Institute of Aerophysics has 
done some theoretical and experimental work on 
plasmas. At the RCA Victor Research Laboratory in 
Montreal, theory and experiments on a wide range of 
gas plasma topics are under way, as well as solid state 
plasma research in avalanche breakdown in semi-
conductors. The RCA Victor Research Laboratory 
gas plasma research includes theoretical work on 
radio wave propagation and radiation and on basic 
plasma theory, while the experimental program con-
sists chiefly of microwave propagation studies, investi-
gation of negative ion properties (for application to ion 
rockets) and on experiment on the interaction of a 
modulated electron beam with a plasma. 

The interest in plasmas is growing rapidly and it 
is hard to predict the future. One thing can be said. 
Plasma physics is a vital and growing science and the 
advanced communications and electronics engineer will 
have a lot to contribute and learn from it. 

Where to read more about: 

"The Physics of the Upper Atmosphere", J. A. Radcliffe 
Press, New York, 1960. 
"The Nature of the Ionosphere", Proc. IRE Vol. 47, 
No. 2, Feb. 1959. 
"The Sun", Giorgio Abetti, MacMillan. 

Thermonuclear Fusion 
Elementary — "Project Sherwood", A. S. Bishop 
Addison-Wesley, 1958 (or Anchor 1960). 
Advanced — "An Introduction to Thermonuclear 
Research", A. Simon, Pergammon Press, 1959. 

Plasma Physics 
L. Spitzer Jr., "Physics of Fully-Ionized Gases", Inter-
science 1956. 
J. G. Linhart, "Plasma Physics", Interscience 1960. 

Discharge Plasma 
Elementary — P. Parker, "Electronics", Chap. 15, 
Edward Arnold 1950. 
More Advanced — G. Francis "Ionization Phenomenon 
in Gases", Butterworth. 
Advanced — L. Loeb, "Basic Processes of Gaseous 
Electronics", University Calif. Press 1955. 

MHD Power Conversion and Rockets 
A. Kantrowitz, "Introducing Magnetohydrodynamics", 
Astronautics, Oct. 1958. 
J. S. Butz, "Magnetohydrodynamics: Hope for Space", 
Aviation Week 1958. 
L. Steg, G. W. Sutton, "The Prospects of M.H.D. Power 
Generation", Astronautics, Aug. 1960. 

For complete details check No. 13 on handy card, page 35 
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If the address on the front of this 
magazine is in any way incorrect, please 
fill out and mail the card on page 35. 

In doing this, you will help us to keep 
our mailing list up-to-date and will also 
ensure the regular and prompt delivery 
of your copies of: 

ELECTRONICS & COMMUNICATIONS 

STOP LINE VOLTAGE VARIATIONS 

MADE IN CANADA BY 

I<EILK 

• from interfering with equip-
ment performance 

• from cutting tube and lamp life 
• hampering measurement and 

test operations 

With 

STEDIVOLT 
A.C. Line Voltage Regulators 

Stedivolt Regulators ensure 0.5% 
regulation accuracy for line varia-
tions up to ± 20% . . with no 
waveform distortion: no relays. 
Single Phase or Three Phase 

2 KVA to 350 KVA 
Models for every application. 
Write for Stedivolt Bulletin and 

Price List. 

GEORGE KELK LIMITED 
5 Lesmill Road Don Mills, Ont. 

For complete details check No. 20 on handy card, page 35 

PBX SUPPLY 

«e>.:• 

MODEL RTS-1 

Features ringing, talking and signalling outputs 

with improved efficiency and regulation plus 

increased capacity in much less space. 

IMMEDIATE SHIPMENT FROM STOCK 

Write for further details to: 

‘4,4  

PYLON ElECTRONIC DEVELOPMENT company, ltd. 
Communications Systems and Equipment 

161 CLEMENT ST., VILLE LA SALLE, MONTREAL 32, QUE. 

New 125 C Prokare ll' 
Molded Capacitors 
New PROKAR D' Molded 
Tubular Capacitors meet the 
need for smaller molded 
capacitors capable of with-
standing 125 C operation in 
military, commercial, and in-
dustrial electronics. New dual 
dielectric combines the best 
in paper and plastic film to 
give greater humidity resist-
ance, high insulation resist-
ance, plus extended life at 
125 C. 

SPRAGUE® 
CANADIAN 

MANUFACTURING 
REPRESENTATIVE 
Micarta Fabricators 

Limited 

18 Toronto Street 
Toronto, Ontario 
Phone EMpire 8-4251 

For complete details check No. 29 

THE COMPLETE LINE OF 

SEMICONDUCTORS 

is now stocked 

for your convenience 

A balanced inventory 
of General Instrument 
Semi- conductors — 
Transistors, Diodes, 
Rectifiers — is now 
maintained in our 
warehouse, to meet 
your requirements . . . 
quickly. 

Special Products 

A wide range of G.I. circuit 
models and encapsulated 
assemblies are available for 
specialized applications. 

PAYETTE RADIO LIMITED 
730 ST. JAMES W. • MONTREAL 

For complete details check No. 27 on handy card, page 35 
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COMMUNICATION EQUIPMENT 

ELECTRICAL WIRES AND CABLES 

ELECTRICAL SUPPLIES 

ELECTRICAL APPARATUS 



DDP contracts awarded 
Following is a list of unclassi-

fied electronic defense contracts 
for $10,000 or more awarded 
during the period November 
1 - 30, 1960 to Canadian firms by 
the Department of Defense 
Production. 

• Ahearn & Soper Co. Ltd.. 

Ottawa, Ont., electronic 
tubes, $29,986. 

• Aviation Electric Ltd., Mont-
real, Que., aircraft flight 
instruments, $1,086,146. 

• Canada Wire & Cable Co. 
Ltd., Ottawa, Ont., telephone 
cable, $236,874. 

• Canadian Applied Research 
Ltd., Toronto, Ont., spares 
for aircraft navigational 
equipment, $10,101. 

• Carriere and MacFeeters 
Ltd., Scarborough, Ont., re-
pairing, overhauling and 
modification of ground recti-
fiers, electrically powered 
auxiliary generating sets and 
associated equipment, $29.-
617 

• A. Deskin Sales Co., Mont-
real, Que., connectors. 
$16,776. 

• Edo Canada, Ltd., Cornwall, 
Ont., sonar modification kits. 
$11,526. 

• ITT Electronics Service Co. 
of Canada Ltd., Town of 

Mount Royal, Que., calibra-
tion teams, $15,577. 

• Instronics Ltd., Stittsville. 

Ont., spectrum analyzers. 
$12,235. 

• E. G. Lomas, Ottawa, Ont.. 

electronic components. 
$53,399. 
R. N. Nichols Ltd., Downs-
view, Ont., insulation break-
down test sets, $ 12,688. 

• Northern Electric Co. Ltd., 

Ottawa, Ont., supply and con-
struction of transmitting an-
tennae, $43,905. 

• Philips Electronics Indus-
tries Ltd., Toronto, Ont.. 
electronic tubes, $12,199. 

• Radionics Ltd., Montreal, 
Que., radiacmeters, $19,807. 

• R-O-R Associates Ltd., Don 
Mills, Ont., electronic tubes. 
$68,269. 

• Sperry Gyorscope Co. of Can-

ada Ltd., Montreal, Que.. 
computer units, $26,922. 

al Sperry Gyroscope Ottawa 
Ltd., Ottawa, Ont., aircraft 
navigational equipmen t, 
$90,184. 

AMPHI NoL PROUDLY ANNOUNCES 

3 NEW CONCEPTS IN 

MICRO-PACKAGING 

MICRO MOD 

MICRO MIN 

AMPHEN0  
TORONTO 

CONNECTORS 

A pte,,Ae  a connector for Modular Circuitry, 
` offers two versions for varying appli-

cations. These connectors, with a unique "DOUBLE. 
SPRING" design attain an unusual degree of relia-
bility combined with a large flexing range and 
considerable elastic reserve. Size — .380" square. 
Weight — 0.73 grams (pair). 

jote,iee ecourtnryectoarnso:trr Mfilc4o1;111kniatu 
NOLreenegri: 

neering achievement, are 50'; smaller, 80% lighter 
than standard miniature electrical connectors. Full 
size reliability has been maintained in these con-
nectors which are 1,';," long, 1/.." wide and weigh 
.008 lbs per pair. Low capacitance contacts are 
centered on .050", with .040" spacing. Micro Mins 
are rated at 1/2  amp, 300 v.d.c. at sea level. 

ye..,.:„,„.647e a connector for Micro-Printed cir-
cuitry, is the newest addition to a 

growing family of Micro-Miniature components, and 
is the first Micro-Miniature receptacle. A 60';,'' size 
reduction plus increased reliability has been effected 
through employment of AMPHENOL developed 
"DOUBLED-OVER" contacts. Dielectric material in 
MICRO EDGE is glass-filled diallyl phthalate per 
MIL-M-19833 type GDI-3. 15 contacts of . 075" centers 
provide two lines of contacts per circuit. 

MICRO EDGE patent pending. 

Complete details on request. 

L CANADA LIMITED 

• OTTAWA G MONTREAL • CALGARY 

For comalete details check No. 3 on handy card, page 35 

DC-MD 1/2 and 1* 

DEPOSITED CARBON RESISTORS 
FOR CRITICAL CIRCUITS 

TYPE DC resistors are available in 3 sizes, DCC 1742 watt, 
DCF 1 watt, and DCII 2 watts. These units are manufac-
tured to MIL-R-1Ú5C.11•11pee chart DC). 

TYPE MD resistors are available in NEW MINIATURE 
SIZES, offering a 50% space savings. These units meet 
or exceed MIL-R-10509C. (see chart MD). 

DC —  UNMOLDED DEPOSITED CARBON 

IRC MIL Wattage Max. Rated Resistance Values 
Type Type At 40 C Voltage Min. — Max. 

DCC RN2OX 
DCF RN25X 
DCH RN3OX 

1/2 350 v.d.c. 
500 v.d.c. 

2 750 v.d.c. 

10 ohm— 25 meg 
10 ohm— 50 meg 
15 ohm- 100 meg 

MD — MOLDED DEPOSITED CARBON 

IRC MIL MIL Rating IRC Rating 
Type Type At 70 C At 70 

IRC Rating 
At 125 C 

MDA RN60 1/4  W 
MDB RN65 1/4  W 
MDC RN70 1/2  W 

1/4  ‘s,/ 
1/2 

1/8 W 
W 

1 W 1/2 W 

Write for data bulletins B4 and B9 

RESISTORS 

DC 

MD 

division of 
Renfrew Electric Co. Limited 

TORONTO • OTTAWA • MONTREAL • CALGARY 
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Soldering is EA elfebeelegerg 

with American Beauty Soldering Tools 
American Beauty electric soldering 
irons are the highest quality made. 
The finest engineering, best materials 
and on-the-job experience since 1894 
is yours with every American Beauty. 
There is a right model, correct tip size 
and proper watt input to do any 
soldering job easier, faster and bet ter. 

TEMPERATURE REGULATING STANDS 
Automatic devices for controlling tip 
temperatures while iron is at rest— 
prevents overheating of iron, elimi-
nates frequent retinning of tip, while 
maintaining any desired tempera-
ture. Available with perforated steel 
guard to protect user's hand. 

NO. 3125 
S4' TIP 
00 WATTS 

31.11311p 

100 WATTS 

NO. 3154 
SS' To. 
200 WATTS 

NO. 3178 
1/4  TIP 
300 WATTS 

NO 1190 
11/4 ' TIP 
550 WATTS 

WRITE FOR 20-PAGE ILLUSTRATED CATALOG CONTAINING FULL INFORMATION ON OUR 
COMPLETE LINE OF ELECTRIC SOLDERING IRONS—INCLUDING THEIR USE AND CARE. 

AMERICAN ELECTRICAL HEATER COMPANY Arerican Beauty 

DETROIT 2, MICHIGAN 

For complete details check No. 2 on handy card, page 35 

Teflon torque washer to 
guarantee reliable tuning of core. 
Teflon's property of conforming to 
mating parts assures repetitively 
accurate tuning performance. 

"Tork-Tite" - a feature 
of Series 220 providing an 

integrated locking arrangement 
which assures perfect tuning 

without " freezing". 

NF threads assure er 
very accurate tuning Stud 

length is adequate to produce lull 
tuning range. Nickel plating of all 

metal parts guarantees maxi-
mum environmental 

protection. 

All windings in Delevan's 
new variable series are styled to yield 

maximum Q and minimum capacity for each 
inductance. Epoxy encapsulated, these 

parts conform to MIL- C-15305. 

The benefits of Delevan's 
terminal- collar design come to full life 
on these finished coil assemblies. The 
extreme heat of repeated soldering on 
any of the termhals will have no affect 

on cod or encapsulant since the 
terminals are "above" coil and 

encapsulant. 

It" 
High temperature powdered 

iron and ferrite cores are impregnated 
for environmental protection per 

MIL- C-15305. 

! i1 Suif 1fr 

TAPER-LOCK 
Matching tapers on locknu 
and bushing yield a large an 
sufficient contact area to 
assure vibration proof locking 
Since the locknut is small 
enough to permit pretuning, 
the Taper- Lock is perfect for 
applications requiring a sepa-
rate locking device. Available 
as Series 200 

..„... ..... i. ir.....r'',_. 
.........."..... -.6. .: . , 

- . 1•C":.‘ 

TORK-T I TE 
Constant pressure created by 
a pre - stressed single - split 
bushing insures smooth, re-
liable, equal torque for every 
tuning. Tork-Tite cannot 
vibrate loose. It will never 
freeze! Unaffected by temper-
ature, Tork-Tite is synony-
mous with reliability. Avail-
able as Series 220. 

NEW 
DELEFORM 
SERIES 

200-220 

ACTUAL SIZE 
Range - . 15 oh to 54 MH - attained 
in a small size, low capacity 
wound, epoxy encapsulated coil. 
Another Delevan first 

DELEVAN ELECTRONICS CORPORATION 
77 OLEAN ROAD • EAST AURORA, NEW YORK 

For complete details check No. 14 on handy card, page 35 

opportunities 

SALES MANAGER 
Young executive, able to offer unique back-
ground of 14 years in industry, experienced 
in all phases of sales and marketing of 
electronic components and equipment; 
seeks challenging position with dynamic 
company. 

Box 5055 
Electronics and Communications 

450 Alliance Avenue, Toronto 9, Ontario 

DISTRIBUTOR SALES 
Experienced and energetic man required 
for distributor sales division of a leading 
Canadian Electronic Components Company. 

Reply in strict confidence giving full details 
of background, salary required, etc. 

Box 5054 
Electronics and Communications 

450 Alliance Avenue, T02'01140 9, Ontario 

SALES ENGINEER 

Required by rapidly expanding company, 
good prospects for right man with back-
ground in semiconductors or instrumenta-
tion. 
Apply giving full details, age, education, 
experience to — 

Box 5053 
Electronics and Communications 

450 Alliance Avenue, Toronto 9, Ontario 

PRODUCTION TECHNICIAN 

seeks position. Factory experience in pro-
ducing electronic components, with good 
mechanical and electrical knowledge. Able 
to set up winding machines, assembly jigs, 
fixtures and test equipment. 31 years of 
age, married. Willing to re-locate. 

Box 5052 
Electronics and Communications 

450 Alliance Avenue, Toronto 9, Ontario 

SALES REPRESENTATIVE 

Wanted by Canadian manufacturer of elec-
trical and electronic components for the 
Maritime Provinces. Some technical knowl-
edge necessary. Reply giving full details to: 

Box 5051 
Electronics and Communications 

450 Alliance Avenue, Toronto 9, Ontario 

ELECTRICAL ENGINEER 
of supervisory caliber desires position in 
industrial plant or consulting firm. Location 
preferences: South Central, South Eastern 
Ontario or South Central, South Western 
Quebec. Other locations considered. Four 
years' experience equipment engineering, 
telephone company. Four years' experience 
pulp and paper mill. Complete résumé sent 
with reply. 

Box 5050 
Electronics and Communications 

450 Alliance Avenue, Toronto 9, Ontario 

MICROWAVE ENGINEER 
Engineer required by a Canadian micro-
wave manufacturing facility. Degree in 
elect r ic al engineering or engineering 
physics preferred. Manufacturing experi-
ence required. Cost estimating experience 
preferred but not essential. Reply giving 
résumé of experience and personal informa-
tion to: 

Box 5049 
Electronics and Communications 

450 Alliance Avenue, Toronto 9, Ontario 

ELECTRONIC SENIOR TECHNICIAN 

desires position in Toronto or Southern 
Ontario with design or research group. 
Over 10 years of experience in production, 
testing, quality control maintenance and 
design work in varied fields of electronics. 
Good knowledge of pulse, microwave and 
digital techniques. Machineshop and wiring 
experience of experimental models. Cana-
dian citizen; 30 years of age, married. 

Box 5048 
Electronics and Communications 

450 Alliance Avenue, Toronto 9, Ontario 
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ifkyrRA 
-SERVICE 

PHONES 

THAT 

EARN 

SeRA 
REVENUES! 

THE TYPE 85 
provides 2-line pickup, signaling and extension 
exclusion. Ideal for doctors, lawyers, insurance 
agents, etc. 

THE TYPE 86 
gives immediate, fingertip access to as many as five 
central-office, PBX or private lines— plus pushbutton 
holding, and automatic or manual exclusion of 
all extensions. 

THE TYPE 87 
provides complete switchboard sen ice in one phone! Three 
lines with hold feature on each, and built-in signaling feature. 
Easily changed to two lines and intercom. 

And the NEW TYPE 183 
for the modern home-
It swings, tilts, rotates—can be mounted 
practically anywhere— operated from 
any angle. Perfect for kitchens, bedsides, 
and out-of-harm's-way mounting alongside 
workbenches. 

All telephones on this page are available in a choice 

of ten decorator colours. If you would like further 

details, write to Automatic Electric Sales (Canada) 

Ltd., 185 Bartley Drive, Toronto 16, Ontario. 

Branches across Canada. 

6032 R 

For 

AUTOMATIC ELECTRIC 
Subsidiary of ,eiribINERA7 

GENERAL TELEPHONE &ELECTRON/OS SYST8M  

complete deteils check No. 6 on handy card, page 35 



Haven't you wished for one compact, simple in-
strument that would make precision de voltage, 
de current and resistance measurements over a 
wide range? 

The new e 412A is it! In its VTVM circuit, the 
412A uses an exclusive e photo-chopper instead 
of old-style mechanical vibrators—no drift, no 60 
cps pickup. Input is floating, with resistance in-
creasing from 10 megohms on the 1 mv range to 
200 megohms on ranges above 100 mv. Current 
and voltage ranges have a 10 db sequence for 

$ 400L LOGARITHMIC 
VOLTMETER—$325 
New $ voltmeter covers 10 
cps to 4 MC; accuracy high 
as ± 2% of reading or 1% 
of full scale. Voltage range 

0.3 mv to. 300 v, 12 ranges, 1-3-10 se-
quence. Max. full scale sensitivity 1 mv. 
Large 5" true log voltage scale, linear 
12 db scale, generous overlap. High sta-
bility, high input impedance. Also use-
ful as amplifier for small signals, or 
to monitor waveforms. 

This precision DC VTVM is also 

a wide range, precision ohmmeter and ammeter! 

1% accuracy 
100 ny to 
1,000 volts! 
Also 2% accuracy, 1 pa to 
1 amp full scale. 

Measures 0.02 ohms to 
5,000 megohms. 

No zero adjustment. Fast 
warm-up. 

Floating chassis. $1,000 worth 
of convenience for $375 ! 

maximum readability and overlap. The ohmmeter 
is a modified Kelvin bridge eliminating lead resist-
ance error; you measure resistance accurately on 
hook-up wire sections as short as 6". 

Model 412A also includes a 1 y or 1 ma recorder 
output, and 3 separate probes. Call your rep 
today for a demonstration on your bench. Price, 
$375.00. 

HEWLETT-PACKARD COMPANY 
1001G Page Mill Road • Palo Alto, California, U.S.A. 

Cable "Hewpack" • DAvenport 6-7000 
Hewlett-Packard S.A., Rue Du Vieux Hillard No. 1, Geneva 

Cable "Hewpacksa" Telephone (022) 26, 43, 36. 
Field Representatives In All Principal Areas 

$ 400H PRECISION 
VOLTMETER—$325 
Extreme accuracy as high 
as 1% to 500 KC, ± 2% to 
1 MC, -± 5% full range. Fre-
quency coverage 10 cps to 

4 MC. Large 5" meter with precision 
mirror scale. Voltage range 0.1 mv to 
300 ; max. full scale sensitivity 1 mv. 
High 10 megohm input impedance mini-
mizes circuit disturbances. Amplifier 
with 56 db feedback insures lasting 
stability. Reads direct in db or volts. 

$ 400D WIDE RANGE 
VOLTMETER—$225 
Highest quality, extremely 
versatile. Covers 10 cps to 
4 MC. Highly sensitive, ac-
curate to within ± 2% to 1 

MC. Measures 0.1 mv to 300 v; max. 
full scale sensitivity 1 mv. Reads direct 
in dbm. High 10 megohm input imped-
ance virtually eliminates circuit load-
ing. 56 db amplifier feedback insures 
high stability and freedom from change 
due to external conditions. 

Data subject to change without notice. Prices f.o.b. factory 5023 

complete precision voltage measuring equipment 

For complete details check No. 19 on handy card, page 35 


