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WINNIPEG WORKER GAINS NEW SKILL: John Hodge (above right) learns 
the intricate job of insulating copper wire with strip paper on a new 
five-head machine being installed at the Telecables & Wires Ltd. plant at 
Fort Garry, Manitoba. Instructor Vic Wilson, from the Canada Wire and 
Cable Company Limited plant at Leaside, Toronto, shows him the proper 
technique. Canada Wire is part owner of the new Telecables plant and operates 
it under a management contract. The plant is the first communications cable 

manufacturi-ig unit in Western Canada. 
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COMPLETE FACILITIES for the 

Canadian Manufacture of . . . 

TRANSFORMERS and COILS 
ENGINEERING AND RESEARCH 
Our staff have produced thousands of different transformer designs to meet 
customer requirements and specifications. Continual development and compre-
hensive knowledge of new techniques and material result in customer satisfaction. 

TESTING 
From beginning of production to final inspection, units are subjected to constant 
testing and checking. Tests are completed to assure you close limits for Resistance 
— Inductance — Capacitance — Voltage — Current — Temperature Rise — 
Vibration — Distortion — Frequency — Insulation Resistance and Breakdown. 
Test equipment is up-to-date and complete. 

PRODUCTION 
We have an extensive and completely equipped plant, manned by experienced 
technical staff and well-trained production personnel. The plant is geared to 
supply your requirements in large or small quantities. Basic, high-quality 
materials are on hand to facilitate the rapid production of your order. 

SERVICE 
Our Sales, Engineering and Production staff work as a "team" to supply your 
requirements accurately, efficiently and economically. Samples can be supplied 
promptly. 

Engineering and Research — 1; Testing — 2; Production — 3; Coil Winding -- 4. 

MODERN EQUIPMENT — EFFICIENT PRODUCTION — EXPERIENCED PERSONNEL 

We are here for ONE purpose — to render Service to our Customers 

COPPER WIRE PRODUCTS LIMITED 
300 CAMPBELL AVE. 

5890 Monkland Ave. 

Montreal 

TORONTO 9, ONT. 

BRANCH OFFICES 

492 Somerset St. W. Radiovision Sales Ltd. 

Ottawa 325 10th Ave. W., Calgary, Alta. 

For further data on advertised products use page 65. 
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COMPLET 
pE-EtilelE 

Mounting ring 
welded to cathode 
tab. 

HUNT I TYPE TWIST PRONG 
MOUNTING ELECTROLYT1CS 

5 

Safety nt. 

Sandwich seal. 

Extended and 
swaged cathode 
on all multi-sec-
tion windings for 
low power factor 
and m nimum 
coupling. 

• • • • • • • 99 

Engineered to exceed all Canadian requirements, 
perfected through new manufacturing techniques and 
safeguarded by close quality control and assembly 
in specially conditioned atmospheres, this new series 
promises a new standard of performance. Aluminum 
foil of the highest obtainable purity ... 99.98-99.99% 
purity . . . is used for the first time in regular capaci-
tor manufacture. Capacitors are produced to specific. 
customer requirements. 

6 

7 

Chcice of etched 
foi i or sprayed 
gaJze anodes 
(both super high 
purity aluminum) 

Choice of plain, 
brushed, etched or 
sprayed cathode 
according to ripple 
-ecuirements. 
All windings wet 
ogml at elevated 
'emperatures. 

CITORS 
K AALireiNPA,ATDA) LIMITED 
E 30 BAYVIEW AVENUE • TORONTO, ONTARIO 
BRANCHES: voncouver . Winnipeg • Montreal 

hal fax • St. John's, Nfld. 
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DEAD 
ON TRACK 

Rapid, accurate frequency control of an 
aircraft radio is of greatest importance to its 
navigation and communications. 

Snelgrove tested quality crystals have 
everything you need — maximum stability 
and rugged proven performance under the 
most severe operating conditions. Of no less 
importance is ship and shore radio communi-
cations — defence installations and wherever 
highest standards of efficiency and reliability 
are demanded. 

C. R. SNELGROVE CO. LIMITED 
141 Bond Avenue, Don Mills (Toronto), Ontario — Phone HI. 4-1107-8 

Canada's Foremost Frequency Control Specialist— Licensed Under Bell System Patents 

Reach the ENTIRE 

Electronics Market 

In Canada! 

IN ELECTRONICS AND COMMUNICATIONS 

Published by 

AGE PUBLICATIONS 
LIMITED 

You talk to Engineers and Management — (you need to). 

Examination of enquiries received due to advertisements and editorial material 
in ELECTRONICS AND COMMUNICATIONS prove this impact on both Engineers 
and Administration. For instance, of the last 1,000 enquiries received, 78.2% were 
signed by Engineering or Technical personnel and 21.8% by Administrative or 
Management personnel — a ratio in keeping with the ratio of Management and 
Engineers in this market. 
So use ELECTRONICS AND COMMUNICATIONS with its modern approved 
editorial approach as your first medium in the Canadian field. It talks directly 
to Engineers, it talks to Management. It has proven that it gets results from 
both. It has been doing so successfully since 1953. 

An editorial approach that is of most value as a constructive factor in the consoli-
dation and development of this still young, yet rapidly expanding market. 

ELECTRONICS 2« COMMUNICATIONS 
31 - 35 Willcocks St., Toronto 5, Ont., Canada 
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MOR-WINDfRf 
PRECISION MICROWAVE TEST EQUIPMENT 

Designed expressly for precision 

measurements to the most exacting 

specifications. All 3- centimeter 

parts in stock and all standard 

couplings, bends and twists available. 

3- Centimeter Stock List 

Directional Couplings 10 to 40 dB 
Crystal Mixer Mount 
Crystal Detector Mount 
Coaxial Crystal Detector Mount 

Wavemeter 
Calibrated Attenuator 

Wide Band Coaxial 

Matched Termination Crystal Detector 

Matched Load (200 te 15000 Mc/s1 

Preset Attenuator 

Variable Attenuator 
High Sensitivity Coaxial Detector 

Crystals 

Wave Guide Support Bench and 
Carriages 

Adjustable Short Circuit 

Standing Wave Meter 
Klystron Mount Assemblies 
Matched Terminations 

Centimetric Noise Source Unit 

Klystron Power Unit 

Waveguide Adaptors 

• );; '04 J.* ,•—••.•••• 

ie Bench 
Wave Gud with some of the Instruments 

Precision Standing Wave Meter 

Equipment for other wave bands 

available at short notice. 

Complete information and specifications 

from 

Illustrating method of packing 

COSSOR (CANADA) LIMITED 
301 Wiadsor St. HALIFAX Phone 4-6437 

Calibrated Precision 

Attenuator 

Multi - Purpose 
Klystron 

Power Supply 

OTTAWA MONTREAL TORONTO 

160 Laurier W. 8230 Mayrand St., Decano Boulevard 648A Yong. St. 

5-4306 RE 3-6502 WA. 44226 

ELECTRONICS & COMMUNICATIONS, JANUARY, 1957 For further data on advertised 2roducts use page 65. 
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proved performers 
IN PLANTS AND LABORATORIES 

Panoramic Spectrum Analyzer 

PANORAMIC TIME-FREQUENCY ANALYZER, 
Model TFA-1 

A new instrument designed to 
perform as a companion in-
strument to various Panoram:c 
Spectrum and Waveform 
Analyzers, Panoramic Time-
Frequency Analyzer TFA-I 
provides a complete history 
of the time occurrence of 
transient waveform compon-
ents, in addition to frequency 
and amplitude information. 

4Y-axls scan, synchronized to loop 
recording represents playback interval. 
X-axis represents frequency distribution. 
Intensity indicates component level. 

Panoramic Time-Frequency 
Analyzer, Model TFA-1 

PANORAMIC SUB-SONIC ANALYZER, Models LF-I and LF-2 
for SUB-SONIC WAVEFORM ANALYSIS 0.5 cps-2250 cps 
features 0.1 cps resolution, 40 db amplitude range, high 
,,,nsitivity, permanent-spectrum recordings. 

MINMIHIMM 

PANORAMIC SONIC ANALYZER, Models LP- I and AP- 1 
for AUDIO FREQUENCY WAVEFORM ANALYSIS 20 cps-
20 kc feature direct reading waveform analysis in only one 
second, 60 db dynamic range, simple operation. 

PANORAMIC ULTRASONIC ANALYZER, Model SB-7a 
for ULTRASONIC WAVEFORM ANALYSIS I kc-300 kc 
features continuous variable scan width 0-200 kc 
continuously variable resolution 2 kc-500 cps, direct 
reading frequency and amplitude scales. 

PANALYZOR, Model SB-8b and PANADAPTOR, 
Model SA-8b for RF, VHF, and UHF SPECTRUM 
A NALYSIS. Each model available in three types 

th maximum sweep widths of 200 kc, 1 mc, and 
10 mc, and maximum resolution of 50 cps, 200 cps, 

and 9 he respectively. Numerous other models and types also available to 
suit practically every special need. 

PANORAMIC SPECTRUM ANALYZER, 
Model SPA-I microwave spectrum analysis 
50 mc-4000 mc—Sensitivity: up to — 100 
dbm; SWEEPWIDTH: 10 mc continuously 
reducible to O mc; RESOLUTION: 9 kc-
100 kc, continuously variable; SCAN RATES; 
1 cps-60 cps, continuously variable; FRE-
QUENCY COVERAGE: tuning heads RF-2 50-250 mc and RF-3 220-
4000 mc. 

Also makers of Sweep Generators and Frequency Calibrators 
Inquiries invited for development of special Panoramic analyzers. 

designed and 

perfected by 

PANORAMIC 
...the leader: 

for accurate 
spectrum 

analysis from 
sub-sonic 
through 

microwaves 
Pioneers in the field of spectrum 

analysis ... through the years 
Panoramic has demonstrated 

leadership . . . and Panoramic 
Instruments have been proven 

unexcelled for research 
development and production 

applications requiring accurate, 
high-speed spectrum of 

waveform analysis. 

Whatever your problem, from 
subsonic through microwave 

analysis, there is a Panoramic 
analyzer to answer your needs. 
Operation is simple and reliable. 

Design and construction are 
the finest. Many models are used 

in military applications. 

Day in and day out, Panoramic 
Instruments play a vital part in 

monitoring communications 
channels ... telemetering analysis 

... vibration and sound studies... 
transmitter analysis... FM deviation 

measurements ... microwave 
spectrum analysis ... servo analysis. 

Write today for complete 
technical data and prices. 

RADIO PRODUCTS, INC. 

17-19 S. Second Ave., Mount Vernon, N.Y. 

MOunt Vernon 4-3970 
Cables: Panoramic, Mount Vernon, N. Y. S 

For further data on advertised products use page 65. 



...in the new RCA 

100 WATTS • F POWER 

in the new CMF 100A Series for 25-54 mc plus 

other quality features make it the finest equip-
ment RCA has ever offered for low band cover-

age! Designed to provide greater range and a 

ber.er signal at any distance, this sharp increase 
in power means improsed performance, mobile 

to mobile, and throughout the system. 

HERE'S YOUR ANSWER 

to increased reliability, lower maintenance, 
built-in reserve power, much greater adapt-

ability—the new RCA Carfone Fifty! 

for low band! 

PLUS THESE QUALITY FEATURES 

• Built-in 6/12 volt convertibility. 

• Best frequency stability. 

• Elliptical loud speaker providing 3 times more 

acoustical power than the ordinary type. 

• Color directed "rainbow" tuning. 

• Sturdy drawer-type modern design case. 

• Functionally perfected, hand fitting "Red 
Head" Microphone. (Transistorized or car-
bon type.) 

RCA Electron Microscopes are 
vital re,earch too's of science Jnij 

incu.:try. They permit clec- ob;ei-
vatic.n and phctog•aphy cf particles 
less than 1/5,000,000th of an inch. 

c c(e't 

.0400=14111111100.'1 
RCA Microwave provides point-
to-point i:ormnunication by radio 
:.ign.als. For pipelines, railroads, 
Jtilities, government agencies and 
other qualified users. 

RCA VICTOR COMPANY, LTD., 
TECHNICAL PRODUCTS DIVISION, 
1001 LENOIR ST., MONTREAL. 

Please send me complete information on the new RCA Victor 
Corfone equipment for 

D 25-54 mc. 148-174 mc. Ill 450-470 mc. 

D Have an RCA Victor Communications Specialist call on me. 

NAME   TITLE 

COMPANY  

ADDRESS  

CITY ZONE  PROV 

TECHNICAL PRODUCTS DIVISION 

RCA VICTOR COMPANY LTD. 
MONTREAL • HALIFAX • TORONTO • CALGARY • VANCOUVER 

ELECTRONICS Sc COMMUNICATIONS, JANUARY, 1957 For further data on advertised products use page 65. 
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f lOW uour 
top! 

Westinghous 
ELErT nec TUBES 

Don't throw away your Westinghouse Tube carton 

tops! Save them, and get this wonderful Display 

Clock to advertise your Service. Regular value 

$15.00. Mail your order with 500 carton tops to — 

Sales Promotion, Electronic Tube Division , Canadian 

Westinghouse Company, Ltd., Hamilton, Ont. Offer 

good only until Dec. 31st, 1957. 

YOU CAN BE SURE-1F resWestinghouse 
CANADIAN WESTINGHOUSE SUPPLY CO. LTD. 
Halifax Moncton Quebec City•Montreal•Ottawa Toronto • Hamilton • Windsor • North Bay 
Fort William • Winnipeg • Regina • Saskatoon • Edmonton • Calgary • Lethbridge • Vancouver 

For further data on aavernsea products use page oa. 
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WHAT ARE ENGINEERS REALLY LIKE 

ARE THEY STUFFED SHIRTS ARE THEY EGG HEADS 

ARE THEY 

HIGH BROWS 
Whose interests are confined to 
Diagrams? . . . Equations? . . . 

Graphs? . . . Text Books? 

YOU 

• 

ELECTRONICS AND COMMUNICATIONS 

31 Willcocks Street, Toronto, Canada 

DO THEY FEED 
ON FIGURES or 

ARE THEY JUST LIKE 

OR 

ME 

Electronics and Communications has prepared a 24-page 
booklet which, we are told, graphically provides a 
fairly accurate answer to the above questions. It is 
written with a smile and illustrated as above. Those 
who have received and read it have found it amusing — 
many want extra copies. One engineer's wife wanted 
them for her friends. 

So we are reprinting extra copies to take care of 
requests of this character. If you would like one, just 
fill in the coupon below, or tick off item 1419 on the 

return postcard on page 65 of this issue. 
It's yours with our compliments for the 
asking. 

Gentlemen: 

Please send me a copy of your Booklet WHAT ARE 

ENGINEERS REALLY LIKE 

Sign here   

Address 

Your Position 

Send for it NOW! 

IT IS FREE 

For further data on advertised products use page 65. 
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RETMA Report 
By Basil _Jackson, A.R.Ae.S., Tech. M.C.A.I. (R-Éfil) 

RETMA's 28th Annual Meeting 

At the last meeting of the Board of Directors of the 
Radio-Electronics-Television Manufacturers Association of 
Canada, it was announced that the 28th annual meeting will 
take place at the Chantecler Hotel, Ste. Adele en Haut, Que., 
on Thursday and Friday, June 20 and 21, 1957. 

Town Meetings To Include Color Television 

In conjunction with the National Advisory Council 
on Town Meetings, RETMA will again assist in the operation of 
the industry television service technician training courses, 
caned Town Meetings, in 1957. 

In addition to monochrome television, the courses in 
some locations will include lectures on color television 
servicing and transistorized and printed circuits. 

Preliminary plans call for Town Meetings to be held 
in Montreal, Toronto, Winnipeg, Regina, Calgary, and Vancouver, 
commencing in May, and the instructors will again be from the 
Ryerson Institute of Technology in Toronto. 

Each meeting will consist of intensive 3-day training 
sessions to help upgrade the technical education of television 
service technicians. Judging by the very successful meetings 
held in the past few years, the forthcoming meetings on color 
television and transistorized and printed circuits should 
be equally successful. 

Sub-Committee On Safety And CSA Formed 

At the last meeting of the Receiver Engineering Committee, 
a Sub-Committee on Safety and CSA was formed and members 
appointed. This sub-committee will deal with the field of 
safety, and CSA requirements on safety, for radio and 
television receivers. 

RETMA Studying Technical Manpower Utilization 

RETMA's Industrial Relations Committee, besides being 
active in the labor-management relations field, is currently 
studying how to make better use of technical personnel in 
the electronics industry. This work has been in progress 
for some time, and the Industrial Relations Committee rias 
already met with officials of the Federal Department of Labor 
to discuss problems relating to technical personnel. 

The committee reports to the RETMA Board of Directors 
and has various sub-committees allocated to different 
aspects of the subject. A Sub-Committee on Apprenticeships 
is active in developing apprenticeship standards to encourage 
men and women in the workshops to improve their skills. By 
this means it is planned to upgrade personnel into more skilled 
classifications. 

Another sub-committee has been formed to survey the field 
of technical personnel at the " technician" level. Contacts 
have been made with all Provincial Departments of Education and 
with educational institutions to help in the survey. A great 
deal of thought has been devoted to nomenclature and 
definitions of technical personnel by another sub-committee 
specializing in these subjects. 

ELECTRONICS & COMMUNICATIONS, JANUARY, 1957 
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RETMA Report 

CRTPB's 12th Annual Meeting 

The 12th annual meeting of the Canadian Radio Technical 
Planning Board was held recently in Ottawa. 

The CRTPB was established to make recommendations to the 
Government and to the industry on the allocation of wavebands 
in the ether, to prevent interference, and to consider the 
best possible utilization of the ether wavebands for all 
users. It works in close harmony and co-operation with the 
Telecommunications Division of the Department of Transport 
and the Canadian electronics industry, and the engineering 
consultative man-hours are devoted, free of charge, by top-
ranking scientists and engineers who serve on the various 
committees. 

Membership on the Canadian Radio Technical Planning Board 
is entirely voluntary and consists of non-profit organizations, 
such as RETMA, which help to plan the orderly unfolding of 
Canadian electronic development in the public interest. 
There are currently seventeen sponsors of the Board. 

The demands for allocation in the spectrum are ever-
increasing. The programs for guided missile control, radar 
networks, control and telemetry for earth satellites, are 
just a few of the services which require allocations. The 
expanding field of communications will further increase 
these requirements. 

The CRTPB is divided into seven main committees, 
consisting of Standards and Allocation, Television, Broadcast, 
Communications, Aeronautical, Industrial, and Non-
Communications Committees, each of which surveys and makes 
recommendations on new equipment and practices in its own 
sphere. The committees ensure that innovations are compatible 
with existing techniques and make reports and recommendations 
according to their findings, viewing the whole against the 
long-range planning requirements of modern electronic 
development. 

Reports from any one committee are passed to the 
Standards and Allocation Committee so that specialists from 
the other committees can study the new proposals and coordinate 
their efforts. Ether space requirements can thus be planned 
and allocations recommended at an early stage. 

The activities of the committees are supervised by an 
Administrative Committee having representatives from all the 
sponsoring organizations. A small Executive Committee ensures 
that the work of all committees is properly coordinated, and 
is in contact with all external bodies and with the Government 
regulatory agency. 

The work of the Canadian Radio Technical Planning Board 
ensures that electronic communications in Canada evolve 
logically and serve, on a basis of equality, all interested 
groups - the public, users of specialized equipment, the 
electronics industry, and the public electronic services. 

CRTPB Elects Officers 

Officers elected at the recent meeting of the Canadian 
Radio Technical Planning Board were: president, Ralph A. 
Hackbusch, president, Hackbusch Electronics Limited; vice-
president, H. H. R. Pounsett, assistant general manager, 
Canadian Radio Manufacturing Corporation Ltd.; general 
co-ordinator and director of publicity, R. C. Poulter, director 
of education, Radio College of Toronto; secretary-treasurer, 
F. W. Radcliffe, general manager, Radio-Electronic-Television 
Manufacturers Association. 
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TYPE CK 

TYPE CG 
WITH PLUG-IN BASE 

TYPE CCMS 

TYPE CC 

TYPE CG 

CLM 
DARCY 

RELAYS 
Now you can get fast delivery with Canadian made 
relays. All ttandard types are available and all are 
electrically and mechanically interchangeable with 
other makes. 

Illustrated are only a few telephone type relays. 
Other spring and coil combinations are available. 

For full information call or write Jack West, 
Sales Manager, Rectronic Division, Canadian Line 
Materials Limited, Toronto 13 or our nearest 
sales office 

SALES OFFICES and 

MR. R. WATSON 

624-9th Ave. 
Calgary, Alberta 
Tel.: 2-7328-6-3933 
MR. H. L. STUART 

10330- 104th Street 
Edmonton, Alberta 
Tel.: Z-4453-2-7418 
MR. A. WILLIAMSON 

114 Myles Street 
Fort William, Ontario 
Tel.: 3-3483 
MR. D C. KEDDY 

53-55 Upper Water St. 
Halifax, N.S. 
Tel.: 3-6229 
MR. L A. dCSAVOYE 
220 Elm Street 
Montreal, Quebec 
Tel.: Glenview 4297-8 
MR. C. R. THORNTON 

168 Charlotte St. 
Ottawa, Ontario 
Tel.: CE. 5-3482 

WAREHOUSES 

MR. F. HESFLTINE 

1120 Broad Street 
Regina, Sask. 
Tel.: 9-5659 
MR. G. J. ROONEY 

57-59 Dock Street 
Saint John, N.B. 
Tel.: 3-2503 
MR. H. COLLINGWOOD 

243 Water Street 
St. John's, Nfld. 
Tel.: 2101 
MR. D. MCKINNON 

125 Bay Street 
Sault Ste. Marie, Ont. 
Tel.: ALgoma 3-1213 
MR. D. E. ANDERSON 

3643 Kingsway 
Vancouver, B.C. 
Tel.: DExter 9330 
MR. E. M. BRYDON 

292 Princess Street 
Winnipeg, Man. 
Tel.: 93-9019 

CLM-DARCY 
RELAYS 

ELECTRONICS & COMMUNICATIONS, JANUARY, 1957 For further data on advertised products use page 65. 



14 

ELECTRICAL TEST 

DEVIATION BRIDGE for testing tolerance 

and phase angle of components compared 

to a standard. Resistance 10 ohms 10 

Meg. Capacitance 50 uuF to 10 uF. Induct-

ance 2 mH to 100 H. Interchangeable 

scales provided, 1 to 25% F50. 1000 

cycle test frequency. Knee operated test 

jig available. 

MEGOHMMETER range from 100K to 

10,000,000 Megohms, test voltage 10 to 

100 V. Can be used as D.C. Voltmeter 

from 10mV to 2000 V with 1000 Megohm 

input impedance. Illustrated with high 

tension accessory extending range to 

100,000,000 Megohms and voltage from 

0-1000. 

STRESS AND VIBRATION 

STRAIN INDICATOR with 25 microinches 

nch full scale sensitivity (4 active arms). 

Built-in carrier oscillator used, measuring 

itatic and dynamic strains to 300 cycles. 

D.C. bridge supply accessory permits 

measurement of dynamic strains up to 

50,000 cycles. 

ACCELEROMETERS for displacement, velo-

city and acceleration measurement of 

any vibrating structure. Output 20 mV g, 

5-20,000 cycles. Measures 0.25 to 1000 

g with B & K direct- reading self-calibrating 

amplifiers. 

MODERN 

INDUSTRIAL MEASUREMENTS 

SOUND AND NOISE 

SPECTRUM RECORDER is combined spec-

trometer and level recorder. Spectrometer 

• has 27 fixed Vz octave filters, 40-16,000 

cycles, manual selection or driven by level 

recorder. Latter has 10 paper speeds, 

variable writing speed, log scale for wide 

range. Key instruments for vibration and 

noise measurements. 

ACOUSTIC ANALYSIS AMPLIFIER, used 

with 8 & K precision mike, measures noise 

and sound level. Equipped with A.S.A. 

Standard weighting networks for use as 

precision noise and sound survey meter. 

Use B & K Level Recorder to record output. 

PRECISION MICROPHONE, condenser type 

with built-in cathode follower, low tempera-

ture coefficient. Calibrated within 0.5 DB 

80-10,000 cycles. Measures noise level 

from 25 to 140 acoustic DB. Use with 

acoustic amplifier, spectrometer or 

frequency analyzer and level recorder. 

RADIOACTIVITY 

RADIOACTIVITY COUNTER Two channel 

counter, coincidence, anti- coincidence and 

straight count. Built-in 0-1500 V G-M tube 

supplies. Variable resolving time. Two 

timers, 1 minute to 12 hours. Each channel 

has scale of 10 and 4 digit register, plus 

multiplier. Single and dual tube sample 

holders available. 

1p I 

•• 

MEASURE • to speed tomorrow's products and profits • MEASURE 

Bruel & Kjaer offers a complete range of matched 
units in the electrical, acoustic and vibration fields. 
B & K instruments are designed to meet exacting 
research requirements, yet can be operated by 

R- O-R field engineers can help with your 
problems--ask for details. 

non- technical personnel with equal ease and 
accuracy. These instruments are now stocked in 
Canada. Write for full catalog and price list. 

R- O- R ASSOCIATES LIMITED 

2 9 0 LAWRENCE AVE. W. TORONTO 12 

For further data on advertised products use page 65. 
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the editor's page 
A commentary on affairs 
pertinent to the electronics 
and communications industries. 

Plain Language Needed 
It is perhaps inevitable that in the fields of research and 

development there must of necessity be a high degree of spe-
cialization. As a result there is developing a situation in which 
more and more knowledge is being discovered by scientists in 
our laboratories but less and less is known about it by those 
persons whose position in life is to control and employ the 
products that science and technology are providing us with. 

Actually this situation has been with us to some extent from 
the beginning of history but in recent years it has been aggra-
vated by the fact that the advances of science are taking place 
at such a rapid rate as to ,eave the non-specialist layman in a 
state of virtual ignorance. 

It has been said that "scientists are becoming illiterate, that 
they have lost the ability or desire to express the essence of 
their work in language tha• can be understood by the layman." 

As a consequence, leaders of business and industry are only 
partially informed with respect to the many new techniques and 
equipment developments that are being produced in our labora-
tories and which are seldom described in any other terms but 
those of the scientist with his natural inclination to employ 
abstract mathematical terms and phraseology, all of which 
leaves the ordinary businessman frustrated and uninformed. 

Nor is the businessmar alone in his frustration at the sight 
of such abstract dissertations for oft-times the practising en-
gineer himself, long since removed from college and the use of 
differential and integral calculus, but more immediately con-
cerned with the empirical formulae of applied engineering, is 
quite frequently dismayed and discouraged at the sight of those 
profound looking equations the interpretation of which comes 
without time-consuming labor only to that erudite and esoteric 
group of persons who fall within the category of specializing 
scientists. 

How then is the knowledge that is being built up by the 
specializing scientist to In conveyed to the practising engineer 
and the businessman so that they may put it to profitable use? 
The solution to the problem is quite simple. Such knowledge 
can be conveyed by the medium of plain language used to de-
scribe the purposes, functions, and end uses of the equipment 
that science and technology are producing for us. 

With this object in view Electronics and Communications 
have added an additional feature entitled Electronics at Work 
in Business and Industry. The feature will appear regularly and 
will carry condensed descriptive items of the latest devices which 
have come into production for business and industry. 

It is hoped that the new feature will be of particular interest 
and value to executives and engineers who, due to the ever 
increasing tempo of scientific progress and the development of 
new equipment, are finding it increasingly difficult to keep 
abreast of the times in the matter of information relative to 
new and better ways of conducting industry and business. 

Engineers Need Commercial Viewpoint 
G. C. Larson, assistant general manager, television radio 

division, Westinghouse Electric Corporation, recently told more 
than 500 members of the American Management Association 
that it is vital in today's competitive business to develop the 
commercial viewpoint in professional engineers so they will 
be in a position to produce a "most saleable product". 

Discussing the topic "Developing The Technical Man's 
Commercial Viewpoint", Mr. Larson pointed out that in 
today's consumer good; market, perhaps the most important 
goal is to strive to merchandise the most saleable product. 

"It is not sufficient to have a well-engineered product — 

or even the best engineered product", he said. "The ideal is 
a happy combination of the ingredients making up the 
formula for the 'most saleable produce.' 

He pointed out that in the absence of a complete formula, 
industry does kno% that a very important ingredient is having 
a commercially-minded engineering department. 

Mr. Larson defined the essentials necessary to produce a 
most saleable product" as follows: 
The product must have high consumer acceptance in face 

of competition, he stated. This involves superior styling; good 
performance; tangible, saleable; plus competitive features; and 
competitive in price. Also, the introduction of the product 
must be properly timed, consistent with the seasonal sales 
trends of the article. 

Further desirable factors include conformance with pre-
vailing trends of public acceptance; ease of manufacturing 
consistent with existing facilities that should fit into the trend 
of new and more mechanized facilities. 

The engineering department, which is responsible for 
engineering and designing the product, must know all factors 
relating to the objectives to do a proper job, Mr. Larson pointed 
out. This requires a high order of team work with co-operating 
functions. For this team to really work, he stated, the engineer-
ing department must be party to and make contributions to 
these other functions. It is participation that develops the 
"commercial viewpoint", he indicated. 

Engineering works closely with the product planning and 
competitive analysis department. Some functions of this latter 
group are to accumulate data which include development of 
charts on major competitors showing prices, discounts, 
distributor costs, and the comparison of thirty features in the 
case of television receivers. Also, evaluate the performance of 
competitive receivers; determine trends in styling, features, and 
pricing; integrate reports from the sales and service depart-
ments relative to strong and weak points of the current 
product line; and finally, to integrate new engineering 
developments. 

To obtain overall engineering leadership, provision must 
be made to create environment and direction for engineering 
achievements which will promote leadership. This is the 
primary purpose of the Advance Development Laboratory, 
which is a part of engineering. It is the purpose of this group 
to work on engineering developments aimed generally one to 
five years in advance for the purpose of creating better 
performance at lower cost, creating new comtnercially saleable 
features, and creating new products and styling. 

Thus, through association with existing departments and 
services, the engineering department is literally surrounded 
by co-operating functions, Mr. Larson said. 

"Their association with these functions is intimate and on 
a daily basis", he stated. "They are responsible for the co-
ordination of many of these functions since they exercise 
initiative in all areas." 

It is through this daily exposure to co-operating depart-
ments, their understanding of the other fellow's problems, 
that develops the commercial viewpoint in the professional 
engineer, he concluded. 

The need for professional engineers to be kept abreast 
of the commercial developments in their field of activity as 
expressed by Mr. Larson is another of the growing number of 
pronouncements indicating the realization of industry generally 
that management and engineering are becoming more closely 
integrated. In essence it means that it is no longer sufficient 
that an engineer be capable of engineering alone but that 
he must also have a knowledge of the commercial aspects 
of the business in which he is employed as an engineer. 

ELECTRONICS & COMMUNICATIONS, JANUARY, 1957 



ELECTRONIC INSTRUMENTS and COMPONENTS 

LABORATORY AND FIELD 

SURVEY METERS 
Geiger counters, scintillation 
counters, combination geiger-
scintillation counters, and 
ion chamber type survey 
meters in many models and 
for every purpose and appli-
cation involving radiation 
detection and measurement. 
A wide variety of instru-
ments for alpha, beta and 
gamma detection and meas-
urement are available to 
detect leakage, to monitor 
isotope shipments and for 
many other survey purposes. 
Write for Bulletin 3044. 

REACTOR INSTRUMENTATION 
Mobile Air Samplers, with Oak Ridge design-
approved electronic circuits are now being pro-
duced for industrial uses and A.E.C. operating 
contractors. We can also supply: 

• Boron Line Neutron Counters 
• Fast Neutron Dosimeters 
• Log Count Rate Meters 
• Compensated Ionization Chambers 
• Single- Channel Analyzers 
• Linear Preamplifiers 
• Linear Amplifiers 
• Log N Amplifiers 
• Power Supplies 

These instruments can be supplied individually or 
designed into a complete system to your exact needs. 

Components Division 
Represented throughout Canada 

by: 
RUSSEL M. RIEGLER & ASSOCIATES 

14689 EUCLID AVENUE 
CLEVELAND 12, OHIO 

(Main Office for Canadian Export) 

Stock maintained for fast delivery 

Instruments Division 
Represented in Canada 

through: 
RADIONICS LIMITED 

8230 MAYRAND STREET 
MONTREAL 9, CANADA 

Qualified nuclear engineers for 
application information and service 

COUNTER TUBES 
These are self - 
quenching geiger 
tubes designed to 
cover the general 
field of beta, 
gamma, X-ray 
and cosmic ray 
measurements. 

SPECIFICATIONS 

1B85 1886 I 6306 
Beta- Gamma! Beta-

TUBE TYPE Gamma Ray Gamma 
Alum. Glass ' Bismuth 

Description Wall Wall I Lined 
Alum. 
I Wall  

Operating Voltage  900 300 l  900 

Threshold Voltage I 800 280  800 

Plateau Length 
Volts  200 60 150 

Plateau Slope 
Per 100 V 
1% -100V) 3 10  

Active Length 
(inches/ 2.75 2.5 2.75_ 

Wall-Img-cm3) 30 I 300 30  
Life :counts) 109 51(107  10,  

Type Base Coaxial Tinned Coaxial 
Al - A2 Leads Al - A2 

REMOTE MONITORING SYSTEMS 

MEDICAL RADIOLOGICAL 

INSTRUMENTS 
Condenser r- meter ( illus-
trated) and ion chambers— 
a recognized secondary 
standard of measurement for 
x-ray beam calibration; Ra-
dium standards for constancy 
checks. Instruments using 
thimble ion chambers to 
monitor roentgen intensity, 
rate of roentgen delivery, 
and total roentgen dose. 
Ionization chambers are 
available in a wide variety 
of sensitivities, energies 
and intensities. Write for 
Bulletin 3042. 

Radiation Monitoring Sys-
tems maintain a continuous 
check on radiation intensity 
levels of radioactive gases, 
liquids or solids. 

Detection monitors, installed 
at key locations transmit the 
radiation intensity meaàure-
ments to a central control 
panel and will actuate alarms 
and interlocks; initiate the 
action of remote controls, 
recorders or other devices. 

Custom designed from stand-
ard components, each Vic-
toreen Remote Monitoring 
System will exactly meet 
your requirements. 

PERSONAL AND AREA 

DOSIMETERS 
Health safety in-
struments, used 
wherever radiation 
may be a personnel 
hazard, consist of 
personal direct 
reading pocket dosi-
meters; indirect 
reading pocket dosi-
meters and associa-
ted charger-reader; 
portable area dosi-
meters for making 

spot checks of radiation; radium stand-
ards for affirming dosimeter accuracy. 
Write for Bulletin 3042. 

CORONA TYPE VOLTAGE REGULATORS 

•Winmens 

T-3 GLASS SUBMINIATURE 

Available voltage range 
400 volts to 2000 volts. 

T-5 1/2  GLASS MINIATURE 

Available voltage range 
400 volts to 6000 volts. 

METAL TUBES 

As ailable voltage range 
7 KV to 27 KV. 

SUBMINIATURE 

ELECTROMETER TUBES 
Victoreen has every facility for making diode, triode, 
tetrode, and pentode tubes to standards of operating 
performances that will inherently improve the perfor-
mance of their application. In addition to exceptional 
quality, Victoreen offers engineering skill to assist in 
solving your problems and production facilities to meet 
your requirements. 

HERMETICALLY SEALED RESISTORS 
( GLASS ENCAPSULATED) 

Victoreen carbon deposited resistors are used in applications where ultra-
stability and life requirements exceed the MIL- 10509A specifications. 

RESISTOR DATA CHART 

Type 
1Voltage 

Resistance j Tolerance I Coeff. 
% / V. 

Temp. Max. 1 1Max! Dimensions 
Coeff. Work. .5 1Trnp I (Inches) 
•/./ °C., Volt. 1 e . C. I At Bt Ci 

RX• 1 

RX-2 
EX-3 

RX-4 
RX-5 

RX-6 

EX-7 

EX-8 

108 to 10 14 Ohm 1.2, 5, 10 -0.03** I -4-0.151 1000 .. I 100 I 17/8 .20 1  
1-20 Megs. ;  1, 2, 5, 10, 20 -0.0002 -0.081 3000 1 112512 14131½ 

1 - 200 Megs. I  1, 2, 5, 10, 20 -0.0002  1 -0.08 1 10,00013 1125 I 31/20 .413 11/2  

200 Ohm to 1 Meg 1, 2, 5  -0.0002 I -0.05 I 800 5 I 200 2 .413 11/2  
200 Ohm to 1 Meg 1, 2, 5 -0.0002  I -0.05 1  2000 10 I 200 I 31/16 .413  11/2  
100 Ohm to 500 K 1, 2, 5 -0.0002 I -0.051 180 V212001  3/4 .156 11/s 

100 Ohm to 1 Meg. 1 1, 2, 5 -0.0002! -0.05 600 1/2  I 200; 11/2  .187 11/2 

100 Ohm to 10 Meg. 1, 2, 5 -0.0002 I -0.05 750 2 200 11/2  .240 1 V. 
Min 

* Below 10 11 Ohm ** Below 10 13 Ohm t Max * Min 

CAUTION: The higher resistance values of each type are subject to 
power derating as determined by the maximum voltage rating. 

5806 HOUGH AVENUE • CLEVELAND 3, OHIO 

4 

For further data on advertised products use page 65. 
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Wanted: A Sponsor For ETV- --

Television, as all those who are engaged in it know, is a costly business 
and were it not for the fact that commercially sponsored programs pay 
dividends to their backers, or at least pay for the time, talent and production 
of the shows, it is highly unlikely that the television business would be 
economically practica/. /t is, perhaps, for this reason that educational tele-
vision, a form of television not considered suitable as an advertising medium, 
has failed to develop as a force in our educational system. 

That such a condition should obtain is most unfortunate because the 
use of television as an educational medium would, without doubt, be one 
of the strongest tools for good that could be put into the hands of educational 
authorities. It has been said that the highest service that can be rendered 
by television is the service of spreading knowledge. It is rather ironical, 
therefore, that while next to nothing is spent on educational television, 
millions of dollars are devoted annually to the production of purely entertain-
ment type of programs. 

Recently, however, the welcome announcement was made by Robert 
W. Sarnoff, president of the National Broadcasting Company, that NBC has 
earmarked more than $300,000 for 1957 to make its facilities and personnel 
available to provide "live" educational programs on a nation-wide U.S. net-
work. The announcement, as reported in the CHRISTIAN SCIENCE M ONITOR, 
marks a red letter day for the 22 American ETV stations who, up until now, 
have been struggling valiantly with the idea of putting television to work as an 
educational medium, only to meet with financial handicaps all along the road. 

According to Mr. Sarnoff, it is NBC's plan during 1957 to furnish 
specialized educational programs to all of the US. non-commercial educational 
stations. These programs will be produced in NBC's studios and furnished 
live to educational stations over NBC's network lines. The programming 
service will be provided at no charge to the educational stations. 

Each week there will be three half-hour afternoon programs giving 
instruction in mathematics, the humanities and government. The programs 
will be conducted by authorities in these respective fields. James R. Newman, 
author and editor of "The World of Mathematics" has agreed to supervise 
the mathematics course. These weekly telecourses will run for 26 weeks, 
beginning in March for 13 weeks and resuming in October for 13 more weeks. 
They will also be filmed for later use in schools. 

So far as is known, little has been done in Canada to develop television 
broadcasting as a means of classroom teaching. The reason for the lack of 
interest, presumably, is that a half-hour program in mathematics or the 
humanities or government is a pretty poor theme on which to sell soap suds, 
breakfast food or a tonic for run-down blood. Manufacturers of such com-
modities, however, cannot be blamed for their lack of interest. They are in 
business to make a reasonable profit. 

There must, however, be some way by which the power of television 
could be put to use as a means of furthering Canadian education, and there 
is little doubt that such a means will be worked out in due course. In the 
meantime all we can do is sit back and wait and perhaps look on with a little 
envy at our American neighbors who are blessed with sufficiently wealthy 
and philanthropic organizations capable of putting television to one of its 
higher purposes, the education of the country's future citizens. 

ELECTRONICS & COMMUNICATIONS, JANUARY, 1957 
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KEEP UP-TO-DATE ON MAGNETICS 

what are the new Performance-Guaranteed laminations? 

Whenever our tungsten-carbide dies have produced 
enough nickel-iron laminations of a new shape to permit 
stocking them for immediate delivery, we let you know, 
because we get so many requests for "what's new in 
Performance-Guaranteed laminations?" 

It's rather sensible, the emphasis our customers put on 
this "Performance-Guarantee." They know it's a guar-
antee based upon our higher quality hydrogen annealing, 
vital for high permeability laminations. 

You see, small percentages of impurities, particularly 
carbon, oxygen and sulphur, have a deleterious effect on 
magnetic properties—and they are present in every alloy 
at the beginning despite the most rigid control of the 
metallurgy of the heats. In this as-rolled state, the steel 
will develop as little as 5% of its ultimate permeability. 

Now everyone "hydrogen" anneals—but not everyone 
dry-hydrogen anneals. You can't use bottled hydrogen, 
without leaving a surface oxide injurious to magnetic 
properties and making soldering virtually impossible. So 
we dry our hydrogen to a devvpoint of —60 ° C, removing 

the water vapor which is produced by the reduction of 
hydrogen. Carbon reduces to methane, sulphur to sul-
phur dioxide, and both are removed by the continuous 
flow of dry hydrogen during the 24-hour cycle. 

As a result of our superior annealing, we develop better 
magnetic properties and clean lamination surfaces, and 
you get that valued "Performance-Guarantee." 

New Performance-Guaranteed shapes, in stock, immedi-
ately available: EE 28-29, UI-312, F-21, DU-1, DU-37, 
rotor, stator and head laminations. Why not write today 
for Catalog ML-201 and full information on these and 
all other clean, flat, burr-free laminations we manufacture. 
Magnetics, Inc., Dept. EC-33, Butler, Pennsylvania. 

ironer-
11711011ETICS inc. 
_AMID 

GAOL.: MAnNETICS 

For further data on advertised product!. use page 65. 



Evolution at Eimac 

Back in 1946 Eimac developed and produced 

the 4X150A — a new concept in power tet-

rodes. Its immediate acceptance by the industry 

then, has led to even more popularity now. 

But today at Eimac the glass 4X150A is virtu-

ally obsolete. 

Since 1946 Eimac has constantly improved 
the 4X150A to the point where it bas evolved 

into a family of superior quality 250w and 

300w tubes tor operation to 500Mc. Small, 

compact structure has been retaired. In fact,the 

4X250 series is ; nterchangeabie with 4X150 

MY THE AHEARN AND SOPER COMPANY LIMITED 
P.O. Box 715 

tubes. Ceramic envelopes make possible greater 

mechanical strength, better production tech-

niques, and higher temperature processing. 

Because"good enough" has never been accept-

ed at Eimac, however, this family of air cooled or 

water cooled, co-axial or conventional socketed 

tubes (2.5v, 6v, and 26.5v) is again accelerating 

the pace in quality, design, and perfo-mance 

exactly as the 4X150A did a decade ago. 

EITEL-McCULLOUGH, INC. 
SAN BRUNO CALIFORNIA 

The World's Largest Manufacturer of Transmitting Tubes 

REPRESENTED IN CANADA BY 

4X150A 

ee"A 

Ottawa, Ontario 

4XI50 Series 
4X150A-1946 
4X-,500-1949 
4XL500-1952 

4W300 Series 
4W30013-1953 

4X250 Series 
4X2506-1955 
4X250E-1955 
4X250M-1955 
4CX250N-1956 

4CX300 Series 
4CX300A-195h 
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Now in Canada! 

Fie ICSSON 

miniature, long life 

ELECTRONIC TUBFS 
The following long life tubes are available 

éTUBE TYPE 

TRIODES 

111 2C51/2C51L 
6J6L 

407A 

. 5842/417A* 

18C51 

18.16 

H. F. PENTODES 

18AK5 

5590/401A 

5591/403B 

5847/404A 

6028/408A 

POWER AMPLI-

FIER PENTODES 

su 6AQ51, 

18AQ5 

6760 

6761 

Heater Plate Grid No. 2 Cathode Plate 
Volts Amps Volts Ma Volts Ma Resistor Resistance 

6.3 0.300 150 8.2 

6.3 0.330 130 7.7 

18.0 0.105 150 8.2 

18.0 0.115 130 7.7 

20.0 0.100 

150 8.2 

40.0 0.050 

6.3 0.300 150 26.0 

Trans- Power 
Cond. Output 
Mhos Watts 

240 6500 5500 

100 7000 5300 

240 6500 5500 

100 7000 5300 

240 6500 5500 

62 1800 24000 

18.0 0.053 120 7.5 120 2.0 200 300 k 5000 

6.3 0.150 90 3.9 90 1.4 820 300 k 2000 

6.3 0.150 120 7.5 120 2.0 200 300 k 5000 

6.3 0.300 150 13.5 150 4.0 110 200 k 13000 

20.0 0.050 120 7.5 120 2.0 200 300 k 5000 

6.3 0.360 180 32.5 180 3.0 220 80 k 3900 2.1 

18.0 0.125 180 32.5 180 3.0 220 80 k 3900 2.1 

18.0 0.350 130 70.0 130 3.5 100 25 k 12000 3.0 

6.3 1.000 130 70.0 130 3.5 100 25 k 12000 3.0 

•Reeently developed. Life warranty not stated. 

ERICSSON 
TELEPHONE SALES OF CANADA LIMITED 
130 Bates Road - Montreal 8, P.Q. 

• ERICSSON war-
rants more than 
10,000 hours 
average life for 
every tube type 
in the long life 
series. 

• Robust mechan-
ical construction 
with properties 
far superior to 
internationally 
used standards. 

• Cathode activated 
by very long 
aging. 

• 50-hour run in 
period. 

• 100(,; microscopic 
inspection of 
each tube during 
assembly and 
after sealing. 

• Special quality 
tests for stability, 
life, fatigue, vi-
bration, vibration 
output and glass 
strain. 

Mail this coupon 
today for Electronic 
Tube data sheets. 

ricsson Telej 

130 Bates Road, 
Montreal I, P.Q. 

Please send long life Electronic Tube data sheets to: 

NAME 

COMPANY   

ADDRESS   

For further data on advertised products use page 65. 
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A lollipop-shaped radar antenna 30 feet high and 

weighing 1690 pounds — capable of being packed into 

a few boxes less than 21 cubic feet in volume is 

claimed as . . . . 

Major Break 

In Radar 
A lightweight, mobile radar set 

whose revolutionary antenna is a giant 
lollipop-shaped balloon instead of 
heavy metal has been described as a 
"major break-through in the design 
of ground electronics equipment." 
Developed by Westinghouse Electric 

Corporation's electronics division for 
the Air Force's Air Research and 
Development Command, the Para-
balloon antenna is collapsible and 
portable. Resembling a giant lollipop, 
the Paraballoon antenna stands more 
than 30 feet hight — later produc-
tion models will tower 50 feet. The 
fiberglass-cloth balloon is preshaped 
so that when inflated it forms a double 
parabolic reflector coated on one in-
side surface with vaporized aluminum 
to reflect radar waves. 
The new radar antenna weighs only 

1690 pounds compared to 10,000 
pounds for equivalent existing metal 
antennas and their support structures. 
The lightweight unit can be dis-
assembled in minutes, packed into 
air-lift containers, weighing only 200 
pounds each, and the entire radar set 
air-dropped into tactical areas for 
detection of hostile aircraft. 
Westinghouse and Rome Air Devel-

opment Center engineers pointed out 
that the tremendous weight reduction, 
with no loss in radar performance, 
has been obtained not only through 
the use of air-inflated, lightweight 
fabrics, but also the use of lightweight 
alloys and air-frame design techniques 
in the Paraballoon structure. The 
entire three-story balloon rests on an 
oblong magnesium pedestal. 

Balloon Unzips, Pedestal 
Collapses 

The Paraballoon, when deflated, 
can be unzipped into sections. The 
magnesium supporting structure also 
is collapsible. While such a radar set 
can be packed into only a few boxes 
about 21 cubic feet each, antennas of 
comparable range require three to 
five large cargo trucks. 
Of equal benefit is the fact that the 

• This lollipop-shaped balloon is a 
revolutionary new radar antenna devel-
oped for the Air Force. Considered a 
major break-through in the design of 
ground electronics equipment, this light-
weight, air-inflated Paraballoon antenna 
was conceived by Coleman Miller, a 
Westinghouse engineer, on the basis of 
a requirement submitted by the Air 
Research and Development Command. 

Through 

Paraballoon antennas can be erected 
and dismantled an almost unlimited 
number of times, handled roughly in 
transit and still retain the desired 
reflector contour when inflated. A 
metal antenna, given such treatment, 
the engineers say, would be seriously 
damaged if not rendered useless. 

When erected in the field, the Para-
balloon will be protected from high 
winds, rain and snow by an air-sup-
ported radome, similar to some now 
in service as fixed radar sites except 
that the radome in this case is ex-
tremely lightweight, sectionalized and 
designed for mounting directly on the 
ground. The radome serves to protect 

from the elements the complete radar 
system including antenna, electronics 
equipment, and operating personnel. 
Engineers explained that neither 

the Paraballoon antenna nor the ra-
dome are easy prey to deflation by 
gunfire. More than 50 20-mm pro-
jectiles can pierce the radome and 
antenna without affecting normal 
operations. This is because a constant 
stream of air is sent into the Para-
balloon and radome to maintain their 
low-pressure ( less than .02 pounds 
per square inch for the Paraballoon). 
Production engineers estimate that 

the cost of the Paraballoon will be 
comparable to or less than metal 
reflectors so that replacements can be 
readily supplied to field units. 

In addition to its obvious military 
advantages, the Paraballoon may also 
lend itself to peacetime applications 
in the future, according to its 
designers. 

This is one satisfactory method, for 
example, of obtaining the extremely 
large reflectors required for radio 
astronomy work. Microwave commu-
nications links which require that 
large antenna reflectors be installed 
in isolated locations where ease of 
installation is of prime importance, 
offer another possible application. 



22 

Tests described in this article were made to demonstrate 

the effectiveness of recently developed equipment under 

practical conditions and were witnessed by members 

of the Department of Transport and the Federal 

Communications Commission of the United States as 

well as engineers from many of Canada's largest user 

organizations. 

By D. Roddy* 

30 Keis & 15 Keis Narrow 

Tests In The V.H.F. Band 

THE allocation of "split channels" 
has long been talked about as one 

method of easing congestion in the 
147-174 mc/s communications band. 
Equipment has now been developed 
which will allow 30 kc/s same area 
performance equal to or better than 
that given by present 60 kc/s channel 
spacing equipment. With only small 
modifications, this new equipment will 
also allow 15 kc/s channelling, some 
increase in geographical separation 
being necessary for this latter spacing. 

In recent tests of the equipment the 
interference products looked for were 
those caused by ( a) direct adjacent 
channel breakthrough, ( b) 3rd order 
intermodulation products, ( c) cross 
modulation, and (d) desensitization. 
A further test was made to show the 
effect of a low deviation FM transmis-
sion on an adjacent 30 kc/s AM 
system. 

Before describing the tests in detail, 
a brief description of the equipment 
will be given, along with the setting-up 
procedure used. 
Pye type PTC-724YV AM base sta-

tions were used, these giving 15 watts 
nominal R.F. output, unmodulated. 
Modulation limiting is employed on 

these to prevent excessive sideband 
radiation. High audio frequencies pro-
duced by speech and by limiting action 
in the modulator tubes are severely 
attenuated by a filter, and the modu-
lation on the P.A. tube is limited to 
approximately 80%. This prevents 
non-linearity in the P.A. from produc-
ing unwanted sidebands directly, as 
these would be extremely difficult, if 
not impossible, to reject using a filter. 
The frequency accuracy and stabil-

ity of the base station equipment, 
taking into account all sources of 
error such as ambient temperature 
variations (-30°C to +60°C), voltage 
variations (±10%), ageing of crystals 
and circuits, and the I.F. drift in the 
case of receivers, is approximately 
±0.0008% for the transmitter, and 
+0.002% for the receiver. The trans-
mitter and receiver 1st oscillator 
crystals are oven controlled. These 
figures are derived assuming that all 
sources of error act together in one 
direction; it is also assumed that the 
equipment will be periodically renet-
ted to frequency in service. 
Two Pye PTC-3/2002YV and one 

Pye PTC-2002YV AM mobiles were 
used for the 30 kc/s tests, the differ-

• 15-watt fixed station. This employs the design features described in the Ranger; 
the drawer type assembly permits rapid and easy servicing. 

Channel 

ence between these models being that 
the former can be switched to any one 
of three channels, while the latter is a 
single channel mobile. Power output 
is 5 watts nominal, unmodulated. 
These employ modulation limiting 
similar to that on the base station. The 
mobile equipment frequency accuracy 
and stability is approximately 
±0.0023% for the transmitters and 
±0.0035% for the receivers. 
The above figures are derived by 

the same method as that used for the 
base station. 
Oven control is not used however, 

as the system was considered to be 
essentially a base to mobile ( and vice 
versa) operation, and not including 
mobile to mobile. If the latter case 
was to occur frequently, it would then 
be necessary to use oven control on 
the mobiles, giving these the same 
overall accuracy and stability as the 
base stations. 
The 15 kc/s receivers ( base and 

mobile) have additional I.F. trans-
formers to give the necessary adjacent 
channel rejection at 15 kc/s. The mo-
bile receiver also has 1st oscillator 
crystal oven controlled. Otherwise the 
15 kc/s receivers are identical to the 
30 kc/s receivers. Except for oven 
controlling the 15 kc/s mobile trans-
mitter, the transmitters in the two 
systems are identical. 
The F.M. base station was a Pye 

PTC-8701/2YV. This gives 20 watts 
nominal R.F. output and is phase 
modulated. High audio frequencies 
are attenuated, and deviation is limited 
to 5 kc/s for 30 kc/s channel operation. 
The frequency accuracy and stability 
is the same as the A.M. base station. 
The overall design of the equipment 

incorporates modern circuit techniques 
and component advances which enable 
it to overcome some, and substantially 
reduce other interference problems. 
Low gain grounded grid amplifiers are 
used in the R.F. stages, having low 
voltage gain consistent with a good 
noise factor. This, coupled with the 
use of R.F. amplifier and mixer tubes 
having a good degree of linearity 
reduces intermodulation and cross-
modulation interference to a very low 

leye Canada Limited 



degree. The superior adjacent channel 
selectivity is due to the advanced de-
sign of the I.F. transformers as well as 
the frequency stability provided by 
close tolerance A.T. cut crystals and 
use of miniature crystal ovens as dis-
cussed previously. The I.F. transfor-
mers mentioned are encapsulated 
units using ferrite coils and small 
highly stable capacitors, and these 
provide the necessary selectivity in a 
small size, and with the required de-
gree of stability. The I.F. amplifier, 
having six transformers, has a nose-
width of 12 kc/s, a bandwith factor of 
3, and a frequency drift not exceeding 
1 kc/s. 
Noise limiters are used in the re-

ceivers which provide a high degree 
of freedom from impulse noise, even 
though the narrower bandwidth in-
creases the receiver's susceptibility to 
this type of interference. Inherent 
receiver noise is reduced in direct pro-
portion to receiver bandwidth and the 
narrow band receiver is noticeably 
quieter than the 60 kc/s counterpart. 
As mentioned, the transmitters 

employ modulation limiting with sub-
sequent filtering. The overall system, 
i.e., including transmitter and re-
ceiver, therefore requires much less 
spectrum bandwidth, and a marked 
advantage is that the good audio qual-
ity inherent in properly designed A.M. 
equipment is maintained even though 
less bandwith is being used. 

Setting Up 

The transmitters were netted ( by 
means of a trimmer in the crystal ch-

• 5-watt Ranger, designed with a high degree of spurious sideband rejection while 
still maintaining good audio quality; the sensitive receiver is capable of close range 
30 kc/s channel operation; the equipment maintains its performance over temperature 
variations of -30°C to +60°C and up to 95% relative humidity. Note the selector 

switch at the side which enables 6 channel selection. 

cuit) to a frequency standard accurate 
to ±0.0001%. The receivers were also 
netted to this standard, but in addi-
tion, used a crystal controlled oscilla-
tor at I.F. to obtain zero beat. This 
oscillator is a pocket size transistorized 
unit, ( known as the Pye PTC-422). 
The ease by which receiver frequen-

cies could be adjusted in the field was 
demonstrated using this small portable 
oscillator. This was plugged into a 
socket ( accessible behind a removable 
front plate) on a mobile in service. A 
base transmission, which had been 
netted to the ±-0.0001% standard, was 
then received by the mobile and the 
receiver netting trimmer adjusted for 
zero beat between the resulting I. F. 
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and the portable oscillator frequency. 
All receivers had their squelch con-

trols set at normal operating level, 
which is about .5 microvolt. In some 
tests, however, the mobile receiver 
squelch was made inoperative, the 
receiver then being in its most sensi-
tive condition. This is mentioned in 
the tests where applicable. 

Installations 
The mobile equipments operated 

into quarter-wave roof-top antennae, 
and the base stations into quarter-
wave ground-plane antennae. Further 
details of the base stations, shown on 
the map as 1, 2 and 3 are: 

1. Operated as any one of, 
Channel 1, F., = 161.115 mc/s 
A.M. or, Channel 1.5, F = 161.30 
mc/s A.M. or, Channel 4, F,1 = 
161.205 mc/s F.M. Antenna eleva-
tion, 590 feet A.S.L. 

2. Operated as channel 2, Ft, = 
161.145 mc/s A.M. Antenna ele-
vation, 580 feet A.S.L. 

3. Operated as channel 3, F‘ = 
161.175 mc/s A.M. Antenna ele-
vation, 520 feet A.S.L. 

30 kc/s AM System Tests 
Test 1. Routine Check:- The three 

mobiles rendezvoused at point A (see 
map 1) and there communication was 
established between mobiles and fixed 
stations. The two multi-channel mo-
biles switched to all channels and 
observed the degree of inter-channel 
crosstalk. This was found to be neg-
ligible. 

Test 2. Direct Adjacent Channel 
Interference (Mobile-to-Mobile):- Using 
mobiles 1 and 2 (both 3 channel mo-
biles) at point A, mobile 1 first trans-
mitted on channel 2 and mobile 2 
listened on all channels in turn. Simi-
larly, mobile 2 transmitted on channel 
2 and mobile 1 listened on all chan-
nels. The mobiles were less than five 
yards apart during the test, without 
interfering with each other. 

Test 3. Intermodulation Interfer-
ence:- With mobiles at point A, base 

(Continued on page 62) 

• Map of the Toronto area in which 
Pye Canada Limited conducted narrow 

channel tests in the V.H.F. band, 
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An Equipment For Measuring 

Dielectric Constants In The 3CM Band 

THE measurements involved are 
the change in resonant length 

and in Q-factor of a cylindrical cavity, 
resonating in the 011014 mode, on 
insertion of a disc of dielectric 
material. 
A block schematic diagram of the 

circuit is shown in Fig. 1. The oscilla-
tor, which is swept through a small 
range of wavelengths about 3.2 cm., 
supplies r.f. power through a variable 
attenuator to the test cavity, and 
through a 10 db. directional coupler 
to the reference cavity. 
The reference cavity is preset to 

resonate at a wavelength of 3.2 cm. 
The response of both cavities is amp-
lified and applied in opposition to the 
vertical deflection plates of the ca-
thode ray tube. The condition when 
the cavity is resonant at the same 
wavelength as the reference cavity is 
indicated by a null on the cathode ray 
tube. 
The change in Q-factor of the test 

cavity on insertion of the sample is 
determined from the change in width 

To 
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An equipment which enables the relative permittivity ( K) 

and the ratio of loss factor to relative permittivity (tan 5) 

of dielectrics to be determined both easily and accurately 

at a wavelength of 3.2 cm. 

of the resonance curve of the cavity 
at a given power level. A comparison 
is made between the peak amplitudes 
of the outputs of the cavities and the 
difference displayed on a meter. With 
the test cavity tuned to resonate at the 
same wavelength as the reference 
cavity the peak outputs of the cavities 
may be made equal by adjusting the 
attenuator until the balance meter 
reads zero. The peak output of the 
reference cavity is then reduced a 
known amount, normally 7 db. thereby 
providing a reference level at which 
to measure the width of the test cavity 
response. The test cavity is then de-
tuned on either side of the reference 
cavity resonant wavelength until the 
meter again reads zero. The distance 
between these balance positions as 
measured by the micrometer head of 
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the test cavity, being the width of the 
resonance curve. 
Any variation in amplitude of the 

oscillator output will affect the mea-
sured reference and test cavity out-
puts in a like manner, therefore the 
reference level will always be the 
same fraction of the test cavity peak 
output. 

This method ensures that the mea-
surements are carried out at the 
correct wavelength and power level. 
The tedious calculations usually ne-

cessary to obtain the permittivity and 
tan 8 of the dielectric, from the mea-
sured values of change in resonant 
length and teactor have been obviated 
by plotting a series of graphs from 
which these factors may be directly 
obtained. 

(Continued on page 33) 
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With the development of electronic tools 

for use in surveying the mapping of 

inaccessible areas can be accomplished 

with speed and efficiency. 

By Leslie L. Hill, Ph.D. 

Radiant Energy System 

For Measuring Distance 

ELECTRONIC systems used in 
surveying are usually pulse sys-

tems which are somewhat complicated 
and require considerable time in the 
training of personnel. The use of sonic 
waves for measuring distance is also 
well known, e.g. sonar, depth sounding 
and sonic thickness gage systems, but 
the equipment used in these methods 
tends to be heavy and bulky and 
therefore not suitable for transporting 
to remote regions for the purpose of 
surveying. 

Other systems use continuous-wave 
methods in which a wave of known 
frequency is transmitted and reflected 
or re-transmitted from the distant 
station. The phase difference between 
the transmitted and received waves is 
a measure of the distance between the 
two stations. However, if the phase 
shift is over 360°, an ambiguity is 
introduced and if it is under 360° 
the phase cannot be measured with 
any great degree of accuracy. To 
resolve this dilemma it is common to 
provide that a series of measurements 
be made at different frequencies, often 
f, 10f, 100f, etc., these frequencies 
being used to modulate a high-fre-
quency carrier wave or a beam of 
light. From the measurements the 
distance can be accurately computed. 
Alternatively, two frequencies, f and 
f pf are simultaneously emitted 
and the phase of the transmitted beat-
rate pf is compared with that of the 
received beat note pf, this being done 
with several values of pf. 

Disadvantages of these systems are 
that waves of widely differing fre-
quencies are used. This necessitates 
the use of apparatus for modulation, 
demodulation, amplification, or phase-
comparison, which will deal with a 
large range of frequencies without 
variable phase-shift or loss of accuracy 
and, in many cases, the use of several 
oscillators. Circuits must be provided 
which are capable of equivalent 
performance over a frequency spec-
trum, which may comprise frequencies 
having ratios as great as 1000 : 1. 
The foregoing drawbacks may be 

avoided by the employment of a 
narrow range of frequencies. The 
phase difference at one modulating 
frequency may be registered on a dial 
or on paper, and the phase differences 
at the other modulating frequencies 
are then compared with the first phase 
difference in order to eliminate 
ambiguities. 

One of the revised systems incor-
porates an oscillator the frequency 
of which is accurately stabilized by 
one of several quartz crystals, the 
frequencies of which are, for con-
venience, ground to be f, f-f/10, f-f1100, 
f-f/1000. The oscillator frequency is 
then modulated onto a transmitter 
which may be a microwave generator. 
The radiation is received by a receiver 
at the distant station and re-trans-
mitted on a different frequency to 
the first station where it is received 
by the other receiver, the output of 
which is connected to one of the inputs 
of a phase comparator meter. The 
other input of the comparator is con-
nected directly to the output of the 
oscillator. Thus, the phases of the 
outgoing and incoming waves are 
compared. 

Suppose the time taken for a wave 
to perform the journey to the second 
station and back again is T: 

at frequency f, the 
phase difference = T, cycles, 

at frequency f-f/10 , the T, cycles, 
phase difference = T, 

10 

at frequency f-f/100 , the T, cycles, 
phase difference = T, 

100 

at frequency f-f/1000, the T, cycles, 
phase difference = T, 

1000 

Subtracting the phase at frequency 
f-f/10 from the phase at frequency f, 
we get T,. 

10 
Similarly, we obtain T,/100, Té1000. 
If f is chosen to be say 5 Mc/s, or close 
to it, T, is equal to the distance in 
hundreds of feet, with the integral 

number of hundreds uncertain; T/10 
will be a measure of the thousands of 
feet, with the integral number of 
thousands uncertain, T,/100 and 
T/1000 will measure the tens of 
thousands and hundreds of thousands 
respectively. 

The distance may therefore be 
measured accurately and without 
ambiguity if it is less than 100,000 ft. 
Allowances for phase shifts in the 
apparatus may be made by determin-
ing them at a known distance. 

This device has a drawback in that 
the distance must be computed on 
paper. It is preferred, however, that 
the subtractions be performed mech-
anically, and on the completion of 
some adjustments the distance be read 
off a series of dials. Interlocked phase-
shifters may be used. Each phase-
shifter has an input and an output. 
The phase of the output relative to 
the input may be varied by the move-
ment of a rotor in such a way that 
the rotation of the rotor is equal to 
the rotation of the output vector. The 
phase-shifters may be inductive gonio-
meters or condensers. 

(Continued on page 31) 

• Helical Antenna (Helix illuminating 
parabolic dish with circular polarization 

to cut out ground reflection). 
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In microwave installations, 
tower and antenna equipment 
should be selected and located 
so as to assure maximum trans-
mission quality and reliability. 
Both technical and economic 
factors are involved. In many 
cases, the final choice is a com-
promise between them. 

This article discusses some 
of the technical and economic 
factors that enter into the 
selection of towers and an-
tennas. 

1CROWAVE systems in the United 
States operate above 890 mega-

cycles. Because they behave somewhat 
like light waves, microwaves can be 
reflected from smooth conducting sur-
faces and focused by reflectors or 
lenses. When radio waves pass from 
one medium to another ( as from dry 
air to moist air) they are bent or re-
fracted in the same manner as light 
waves are bent by lenses or prisms. 
Radio waves bend around large 
obstacles in their path by a process 
known as diffraction. And at frequen-
cies above 4000 mc, they are scattered 
by small particles such as rain and 
snow. 
Each of these effects can cause varia-

tions in the received signal strength. 
Consequently, it is necessary that they 
be considered and allowances made 
for them when engineering a radio 
system. The proper selection and loca-
tion of towers and antennas is an im-
portant part of that engineering. 
Towers and antennas are generally 

chosen after surveys have been made 
of the area where they are to be loca-
ted. The microwave propagation path, 
topography of surrounding area, wea-
ther conditions, and economic factors 
are all considered. They determine 

Selection Of 
Towers & Antennas 
For Microwave 
System Use* 

which of the many available types of 
towers and antennas will best meet 
system requirements. 

Propagation Path Considerations 

Adequate clearance for the micro-
wave propagation path and its length 
are among the most important consid-
erations in system engineering. They 
determine the number of repeater sta-
tions, antenna reflector sizes, and 
tower heights. 

Propagation path clearance and an-
tenna heights are usually established 
through the use of profile charts. A 
chart, such as the one shown in Fig. 1, 
is plotted from contour maps of the 
proposed area. As trees and buildings 
are not shown on ordinary contour 
maps, a visual survey of the area is 
often made to verify the path. Alti-
meter readings are also taken to check 
the accuracy of the profile chart or to 
plot the chart if contour maps are not 
available. 

After the profile has been checked, 
the path clearance is determined. On 
the chart in Fig. 1, point C is the 
worst obstacle in the system's path. 
To achieve propagation essentially the 
same as free space, the line-of-sight 
path should pass over the obstacle 
with a clearance of 0.6 of the first 
Fresnel zone'. With this clearance 
established, point C can then be used 

Fig. 1. Profile charts are prepared from contour maps to obtain elevations of points 
along the propagation path. Adequate path clearance and antenna heights are 

determined from these charts. 

as a "leverage point" to determine the 
most suitable antenna heights. 

Tower And Antenna Locations 

Desirable tower locations will pro-
vide a clear, unobstructed path with 
the necessary clearances. Mountain 
tops, hills, buildings, and other tall 
structures can reduce the height re-
quirements for towers. Other factors 
to be considered are land costs and 
availability, accessibility for post-in-
stallation maintenance and the provi-
sion for interconnection with other 
facilities. 

Although sometimes impractical, 
paths are often planned to bypass 
certain areas that may later disturb 
system operation. Large bodies of 
water, large flat land areas, power 
plants, high voltage power lines, che-
mical plants and areas that flood 
should be avoided if possible. 

Towers located near airfields will be 
subject to stricter requirements. Civil 
Aeronautics Administration regula-
tions require that all towers within a 
specified distance of an airfield be 
equipped with warning lights and a 
light failure alarm. And in addition, 
the towers must be painted red and 
white. 
Tower sites are often located in re-

mote or sparsely settled areas. This is 
especially true of repeater installa-
tions. When selecting such a site, it is 
important to evaluate the expense of 
building access roads and the obtain-
ing of power to operate equipment. 
Locations near existing roads and 
power facilities will reduce both the 
expense of installation and subsequent 
maintenance. 

Equipment Strength And Rigidity 
When selecting microwave system 

towers, a primary factor to consider is 
the tower's ability to safely withstand 
years of wear under varying weather 
conditions. The possibility of high 
winds, heavy ice formations and corro-
sion should be anticipated. 
Present-day tower construction 

methods follow safety and construction 
standards agreed to by the industry. 
The standards recommended and pub-
lished by the Radio-Electronics-Tele-

'See Lenkurt Demodulator for June, 1954 
and January, 1955. 



vision Manufacturers Association 
(RETMA) include loading specifica-
tions, unit stress allowances, founda-
tion requirements and quality of ma-
terials and workmanship. These are 
minimum requirements. Most installa-
tions will require a greater safety 
margin. 
According to standard specifications, 

all towers higher than 600 feet and 
those of any height located within a 
city's limits must be capable of with-
standing 30 pounds per square foot of 
horizontal wind pressure ( equal to an 
actual wind velocity of about 85 miles 
per hour). For all other towers, the 
minimum requirement is 20 pounds 
per square foot. These requirements 
apply to antennas as well. 
Under certain conditions, towers 

and antennas will need to be much 
stronger. In some southern hurricane 
areas, for instance, local laws require 
that they be able to withstand 50 
pounds per square foot of wind pres-
sure. Local restrictions should be 
checked when determining tower 
strength. In all cases, it is advisable 
to allow a wide safety margin. 
Winds present still another problem 

— torsional twist of the upper portion 
of the tower. For maximum reception 
of the transmitted energy, the trans-
mitting and receiving antennas must 
be aimed directly at each other. In 
actual practice, however, some tor-
sional twist is unavoidable. 

Field tests have determined limits 
for the maximum torsional twist that 
can be allowed. For systems operating 
in the 900 mc region, ±3 degrees is 
allowed. Since the twist is more notice-
able at higher frequencies, systems 
operating in the 6000 mc region have 
a limit of ± 1/2 of a degree. In general, 
twists of about 1/2  of beam width are 
permissible. 

Equipment Types And 
Applications 

Supporting structures for microwave 
antennas vary from tubular frame 
brackets mounted on the side of a 
building to large steel towers over 300 
feet high. In some cases, the desired 
antenna height may be low enough to 
use the radio equipment building 
itself, or poles such as those used for 
wire-line facilities, or any other struc-
ture strong enough to support anten-
nas and reflectors. 
For high antenna elevations where 

no other suitable structures are avail-
able, steel towers are needed. They 
are available in three general types. 
These types, shown in Fig. 2, are ( a) 
self-supporting; ( b) guyed; and (c) a 
combination of self-supporting and 
guyed. The structures vary somewhat 
from manufacturer to manufacturer, 
but most conform to RETMA and gov-
ernment standards for safety, wind 
loading, and quality of construction. 
The choice of a tower is largely 

dependent upon the land area avail-
able and the cost of transmission lines 
from radio equipment to the antenna. 
For example, self-supporting towers 
are generally used atop buildings, in 

(a) 
Self•Supporting 

Tower 

(b) 
Guyed 
Tower 

Fig. 2. Three types of steel towers are 
(a) and (b) are shown with parabolic 
reflectors with two parabolic reflectors 

cities, or in any other area where 
space is limited. When towers are put 
on buildings, extensive reinforcement 
of the building may be necessary to 
support the structure. 
Guyed towers are generally less ex-

pensive than the self-supporting types. 
They are used in areas where space is 
not a limiting factor or when the cost 
of the transmission line from the cen-
tral office is less than the cost of a 
self-supporting installation. 

Combination self-supporting and 
guyed tower installations have many 
of the better features of the two basic 
types. As shown in Fig. 2 ( c), com-
bination towers can straddle-mount the 
radio equipment building to utilize the 
advantages of passive reflectors. The 
radiating and receiving antennas, lo-
cated on top of the equipment build-
ing, eliminate the need for costly 
high-frequency transmission lines to 
the top of the tower. Other types of 
antennas and reflectors can also be 
used. 
Antenna selection is determined by 

Fig. 3. Antenna gain for one-half wavelength dipole antenna with a parabolic 
reflector. The gain is with reference to an isotropic antenna with an assumed 

efficiency of 65 per cent. 

(C) 
Combination 

Self-Supporting 
And Guyed 

available for microwave system use. Towers 
reflectors. Tower ( c) supports two passive 

mounted on the roof of the building. 

the operating frequency, desired gain 
and directivity, and ability to meet 
wind loading requirements. Antenna 
gain and directivity increase with an 
increase in reflector size or operating 
frequency. Thus the selection of 
antennas is usually dependent upon 
system transmission requirements. 
High antenna gain and directivity 

may be obtained by locating a large 
parabolic reflector behind the radia-
ting element. The approximate gain 
of such an arrangement can be deter-
mined from Fig. 3. For example, a 
10-foot reflector would have a gain of 
28 db at 1000 megacycles. 
Using the nomograph, antenna gain 

for a one-half wavelength dipole an-
tenna with a parabolic reflector can be 
determined for given values of fre-
quency and reflector diameters. The 
resulting gain is with reference to an 
isotropic ( omnidirectionally radiating) 
antenna with an assumed efficiency of 
65 per cent. 

•Courtesy 
Lenkurt Demodulator. 
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Burdened by an ever-increasing volume of paper 

work, business can now look forward to some relief 

in the matter of tedious filing routines by the use 

of modern . . . . 

Electronic Filing Units 

A' "electronic filing" device — 
using short lengths of magnetic 

tape to provide compact storage and 
rapid access to almost unlimited vol-
umes of business information — was 
premiered by Burroughs' ElectroData 
Division at the Eastern Computer 
Conference held in New York last 
month. 
Used in conjunction with a Datatron 

electronic computer, the new system 
supplies 10 times the maximum file 
capacity of any other data processing 
equipment now available. According 
to the manufacturer, it permits 
volume-handling for the first time of 
all business records — inventories, 
payrolls, accounts receivable, etc. — 
at a fraction of the cost on large-scale 
computers. 
Each unit stores 20-million charac-

ters in a single memory unit the size 
of an ordinary deep-freeze and up to 
10 of the units can be integrated into 
one computer system — stretching its 
memory to an unprecedented 200-
million characters. Any given record 
can be automatically sorted-out, pro-
cessed and re-filed in seconds. 
The new design concept physically 

"segmentizes" information by elimi-

nating conventional tape reels. This 
principle not only affords voluminous 
file capacity but achieves exception-
ally high processing speed. 

Fifty 250-foot tapes inside each unit 
magnetically store the business 
records at hand. Information is cali-
brated into addressable blocks of 200 
characters each. The tapes, housed in 
static-free metal bins, move backward 
or forward over guide-rods at 60 inches 
a second. 
At a single program command from 

the computer, twin read-write heads 
are propelled beneath the tapes and 
stop at the designated position to read 
or write 1 to 100 blocks of informa-
tion, at the rate of 46 milliseconds per 
block. The computer automatically 
processes the records selected — e.g., 
invoices, sales commissions, insurance 
policies — and restores them to their 
previous locations. 
Tape capacity is effectively doubled 

through the use of two parallel lanes 
of six information channels each, inter-
laced across the tape's width. This 
offers unique flexibility for organizing 
records within a single unit — serially, 
in parallel or at random. Tapes can 
be written on repetitively for spot-

• Fifty short lengths of magnetic tape 
in the Datafile provide compact storage 
and rapid access to virtually unlimited 
volumes of business information in 
seconds. Datafile's new design concept 
physically "segmentizes" information by 

eliminating conventional tape reels. 

updating of information. 
Records are stored in the unit in the-

same decimal form as used with the 
manufacturer's Datatron computer. A 
built-in checking code and automatic 
editing process precludes transient 
errors, such as those caused by dust 
particles. 

Perforations at the end of each tape 
actuate a vacuum switch which auto-
matically stops the tape. Combined 
with block addressing, this prevents 
loss of information due to tape "run-
out". The new equipment can search 
its tapes independently, leaving the 
computer free for other data 
processing. 

Electronic Component Manufacturer Cuts 

Production Cost With Use Of   

A  

Semi-Automatic Molding 
EMI- AUTOMATIC molding has 
helped Collins Radio Company 

reduce the molding time and lower 
the production cost of a number of the 
plastic components of their transmit-
ters and receivers for aircraft com-
munication systems. 

Engineers in charge of Collins' plas-
tic molding operations give much of 
the credit for their department's im-
proved efficiency to a Stokes 100-ton 
semi-automatic transfer molding press 
installed about 18 months ago. 

Among the parts molded on the 
press are antenna terminal insulators 
for antenna tuners, antenna mounting 
insulators, contact strips used in trans-
ceivers and many kinds of knobs used 
in other equipment. 

In earlier molding procedures, a • 
large amount of hand labor was re-
quired to service complicated mul-
tiple-piece sectional dies, and as a 
result production cycles were rela-

• Molding press operator at Collins 
Radio Company, Cedar Rapids, Iowa, 
weighs out the right amount of the loose 
plastic material, a glass-reinforced alkyd 
resin, after it has been pre-heated in 

a special oven. 

tively long and costs were high. The 
new semi-automatic procedures made 
possible by the new press eliminate 
most of the hand labor and shorten 
the overall molding cycles. 

In addition to the use of preforms, 
Collins also uses a special oven to 
pre-heat the plastic material. The 
operator then weighs out the correct 
amount for the piece to be molded, 
pours or rough-forms it by hand, and 
inserts it in the special press, where 
heat and pressure are applied for the 
proper length of time to completely 
cure ( or harden) the plastic. The 
mold is then opened and the parts are 
removed. 

The glass-reinforced alkyd plastic 
used to mold terminal insulators is 
heated to 235 deg. F. and cured for 
one minute in the press. The phenolic 
plastic used for the various knobs is 
heated to 310 deg. F. and cured for 75 
seconds. 

Besides taking its place on the pro-
duction line, the new press has been 
used in the exploration of a number 
of other applications for plastics, in-
cluding printed circuit boards and 
components using foam plastics. Plas-
tic tooling is also being evaluated 
experimentally. 
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electronics 

in business & industry 

job evaluation . . . 

metal working . . . 

air conditioning . . . 

metal testing . . . 

boi!er testing . . . 

computation . . . 

data processing . . . 

cuttirg tools . . . 

The General Electric Company is employing computers to give assistance in finding the 
right person for the job in hand. Information on 10,000 General Electric engineers and 
scientists is stored in a central data processing system called the Engineering Personnel 
Register. When the company needs a man for specific work, a job description is put into 
the system, which automatically reveals the men who might well qualify for such work and 
from whom the final selection may be made. 

• • 

Airborne Instruments Laboratory, Inc., of Mineola, N.Y., is producing a line of standard 
devices that can be linked together to do a variety of jobs on many types of metal working 
machines. This new line of electronic gaging and control equipment is designed to give the 
smaller shop a slant towards automation. All that is necessary is tc break the job down into 
mechanical sequence and hook up a building block unit for each step of the operation. 

• 

The Philco Corporation has produced a devise, known as the Ionitron, which is built into 
their air conditioners and which will be a boon to hay fever suflerers. The Ionitron filters 
dust and pollen out of the air and throws negatively charged ions out into the room. These 
ions, or molecules with extra electrons, have the effect of helping to relieve the painful 
symptoms of hay fever. 

a 

A device for testing metal fatigue has been developed by the National Bureau of Standards 
of the U.S.A. It includes a motion picture camera to record the microscopic changes taking 
place in the surface of a metal that is being weakened by fatigue. 

An improved method of conducting boiler tests has been devised by Babcock & Wilcox 
and Bailey Meter Co. through the use of electronic equipment. "Sensing elements" are 
connected to analog scanners at various boiler locations to collect data on temperatures, 
pressures, gas composition, and on air, water and steam flow rates. The information, plus 
design factors, is punched on tape and teletyped to Babcock & Wilcox's electronic computer 
in New York City, which rapidly calculates how to set up the boiler for maximum efficiency 
and lowest fuel rate. 

• • • 

A computer that looks like a round slide rule, is said to cost less and do a faster and more 
accurate job than earlier devices has been developed at the National Bureau of Standards. 
This hand computer calculates the water content of gases. 

A hurdle to be overcome in translating information from machines such as cash registers, 
adding machines and other standard equipment to modern automatic data processors has 
been solved by Typatape, Inc., of New York City. The company has produced units that 
can take information from the oldest standard machines and translate it on to regular 
punch cards that can be fed into various types of business machines or used in card records 
and billing. 

• 

A device, based on the Cavitron process used in dentistry, has been devised which uses high 
frequency sound waves to activate cutting tools for hard and brittle materials such as steel, 
glass and ceramics. The oscillation of the tools is almost invisible to the human eye and is 
harmless to resilient substances and to the ',ands and fingers. These cutting systems are the 
products of Sheffield Corporation of Dayton, Ohio. (Continued on page 47) 
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business briefs 8t trends 

* A province in Western Canada has recognized 
the urgent need for promoting natural scientific 
research by establishing a new laboratory and pilot 
plant for the Research Council of Alberta at a cost 
exceeding one million dollars. 

* British aircraft export sales for the first nine 
months of 1956 totalled over $200 million, an increase 
of more than 71 per cent over the same period of the 
previous year. The British aircraft industry is fast 
becoming a rival to the United States for the world's 
aircraft export business. 

* American machine tool builders have taken 
orders in the first nine months of 1956 for over $700 
million of new business and have a backlog of months 
of work. It is estimated that when the year's orders 
have been totalled, they will approximate one billion 
dollars. 

* Following a trip to Japan, the Hon. C. D. Howe, 
Canada's Minister of Trade and Commerce, revealed 
that Tokyo is about to launch its program of atomic 
power development. This suggests the possibility that 
Canadian uranium might find a ready market in 
Japan. 

* A recent survey conducted in the United States to 
determine the trend of TV-watching and radio-listen-
ing habits revealed that the weekly hours spent in 
watching television have dropped slightly from the 
peak established in 1955. Radio listening, on the 
other hand, has picked up gradually during the after-
noon and evening hours where television had pre-
viously made a bid for preference. Morning radio has 
not lost its popularity, according to the same survey. 

* Latin American countries are placing orders for 
atomic reactors in a $550 million expansion program. 
Brazil and Cuba will be among the first countries to 
get these single-cycle boiling water reactors. 

* A shortage of executives by 1965 is the prediction 
of Lawrence L. Ellis, management consultant in the 
United States, "unless business takes action to improve 
the rate of growth of the management pool." Mr. Ellis 
claims that any demonstrable program for develop-
ment of "executive quotient" has the following four 
elements: ( 1) a sound organizational structure; (2) 
effective appraisal methods; ( 3) selection of applic-
able development techniques; and ( 4) a comprehen-
sive and competitive compensation program. 

* A hiring plan has been launched in New England 
to bring hundreds of new workers into air traffic con-
trol and communications offices. This is part of a 
nationwide program to make airways travelling safer 
in a trend towards higher speeds. Wider ranges of 
speed have created a safety problem, and it is expected 
that electronic equipment will increasingly aid in com-
batting the elements of danger. The Civil Aeronautics 
Administration in the United States proposes to spend 
over $200 million on safety measures in the next three 
years. 

* The Babcock & Wilcox Co., New York, has been 
awarded a contract by the Atomic Energy Commission 
to equip a U.S. merchant ship with a nuclear power 
plant. This 20,000 h.p. pressurized water reactor will 
cost approximately $20 million, while the hull of the 
ship will cost a further $20 million. 

* It has been noted that there is a noticeable dif-
ference in the working techniques of U.S. aeronautical 
engineers and their counterparts on the Continent. 
Whereas an engineer in the United States concentrates 
on the designing of a single portion of a plane, the 
same grade engineer in France, for instance, would 
be qualified and assigned to undertake more extensive 
designing, thus providing him to be more versatile in 
his profession than his American colleague. 

* Avco Manufacturing Corporation recently an-
nounced its decision to discontinue its Crosley and 
Bendix home appliance divisions which have proved 
unprofitable, and to devote its efforts to its "profitable 
and rapidly expanding commercial, industrial, defense, 
and broadcasting operations." Victor Emanuel, Avco's 
president, has advised stockholders that his company 
"has carefully weighed whether future possibilities 
would warrant the large expenditure of capital funds 
necessary to meet competition by investing in large 
new plants with a high degree of automation. The 
decision has been made not to do so because of the 
substantially more promising outlook in other parts 
of the business." 

* Automatization presents a challenge to the ap-
praisal of human values. The trend towards automation 
through electronic efficiency will displace personnel 
from the work they have been accustomed to, but in 
many instances they can be trained to better, higher. 
paid work, with more room for self-expression and 
greater scope for individual judgment. 

* It is reported that the U.S. Navy has awarded 
contracts totalling $31 million to electronics firms for 
the production of guidance and control units for its 
new air-to-air guided missile, Sidewinder. 

* It is estimated that total sales of television sets in 
the United States in 1956 should be not far short of 
the number sold in 1955, which was slightly under 
7 1/2  million sets. By 1960 it is anticipated that total 
sales will amount to over 8 million annually, and that 
by 1966 sales may reach over 10 1/2  million sets. 

* the American public purchased 150,000 color 
sets in 1956, and it is felt that in 1957 color set sales 
may increase to 250,000. Rapid growth in sales may 
be expected in succeeding years, jumping from over 
2 million sets in 1960 to nearly 8 million by 1966, 
with black-and-white sales dropping back to 2 1/2 
million sets. 

* Sales of home radio models in the United States 
are expected to increase moderately in the next ten 
years, but the percentage of car radio sales is likely to 
increase considerably in the same period. 

• 
(Continued on page 48) 
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Radiant Energy 

Measuring System 
(Continued from page 25) 

Another modification might use a 
beam of light instead of radio waves. 
The transmitter-receiver chain is 
replaced by a modulable light source, 
a retro-directive mirror and a photo 
multiplier tube with an amplifier. The 
modulable light source consists of a 
brilliant source of light, followed by a 
polarizer which transmits only light 
polarized in the vertical plane, a Kerr 
Cell, and a polarizer, which transmits 
only horizontally-polarized light. When 
the Kerr Cell is unexcited, no light 
passes through the system, but when 
a voltage is applied to it, the plane 
of polarization is changed and, so, 
some light is transmitted. The beam 
of light is thus modulated by the 
oscillator voltage applied to the Kerr 
Cell. The retro-directive mirror is a 
set of three mutually perpendicular 
mirrors which have the property that 
light incident upon them is reflected 
back in exactly the same direction. 
As in the previously mentioned 

systems, the distance is measured 
directly on the phase-shifted dials. 
The same arrangement may be used 

in underwater sonic ranging systems 
such as depth finders and sonar sys-
tems and thereby successfully replace 
the pulse technique. By a suitable 
choice of two closely spaced fre-
quencies any desired unit of distance 
may be measured. 
The advantages of using radiant 

energy for measuring distances are 
obvious. Surveys of fairly inaccessible 
countries could be made and in a 
reasonably short time. 

But, apart from the above, there 
are other vital applications, where the 
foregoing principle would be of 
enormous value. 
By a suitable choice of two closely 

spaced frequencies for the emitted 
signal energy any distance can be 
measured, and a single transducer is 
able to handle the narrow range of 
frequencies efficiently. 
There is a number of methods of 

aircraft detection where the previously 
mentioned technique would constitute 
a considerable improvement. Several 
"spaced" receiving stations could be 
arranged to receive broadcast signals 
over a direct path and also from an 
aircraft. Both signals could then be 
compared with regard to their time 
of arrival at a receiver and, in this 
way, it could be determined that the 
aircraft was located upon some par-
ticular path in the geographic co-
ordinate system including transmitter 
and receiver. 
The comparison of the information 

from two receiving stations, i.e. the 
point of intersection of the two deter-
mined paths would establish the actual 
position of the aircraft. This method 
would not only use an already existing 
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• Block diagram of one embodiment of the ranging systeln. 

high power transmitter but would also 
constitute an aircraft surveillance 
system. 
With the following modifications a 

further advantage of such a distance 
measuring device over previous 
methods becomes apparent. Standard 
broadcast television signals include 
synchronizing pulses providing timing 
and amplitude information. These 
pulses are emitted at the maximum 
power level of the transmitter. Echo 
signals of these synchronizing pulses 
may be picked up at a receiver and 
so the azimuth of the target could be 
determined. But the distance to the 
target has still to be found. 

Standard pulse repetition rates ex-
clude distance measuring techniques 
by pulse, since the time separation 
between horizontal synchronizing 
pulses limits unambiguous measure-
ment to about 6 miles, whereas vertical 
pulses, if their echoes could be segre-
gated from the horizontal echoes are 
so widely separated that they would 
not give detectable signal in the 
receiver. 

Horizontal pulses last about 5 µsec, 
equivalent to one cycle of a 200 Kc/sec 
signal. This would represent a distance 
of 1/2  mile. Any system for the detec-
tion of aircraft must determine far 
larger distances with regard to fre-
quencies of only a few kilocycles. It 
seems fairly obvious that it would be 
difficult to modulate such a low fre-

quency signal upon the narrow pulse, 
and, therefore, conservative methods 
of distance measuring cannot be used. 
The present method is particularly 

suited for measuring of phase-shift of 
a low frequency signal in the form of 
repetitive pulses with a duration, 
which is only a fraction of a cycle of 
the above low frequency. 
A 2 Mc/sec signal may be modulated 

upon the sync. signal pulse of about 
5 µsec if possible as FM, whereby it 
will support one full cycle. The return 
echo signal may be selected by usual 
radar gate techniques and then 
demodulated and compared in phase 
with the modulating signal. 
A second modulation frequency 

different from the first one may then 
be used, determining the difference 
between the two phase measurements. 
Through this procedure the distance 
to the target as a fraction of 100 miles 
may be found. 

Further, frequency differences may 
be used or the original frequency 
difference may be employed to give 
the distance as a fraction of a unit of 
measurement. 
Such an arrangement deals with a 

path involving a two way signal, 
whereas it is evident that it may be 
equally well used to establish the 
length of a path whose input and 
output are both at the measuring 
device as, for instance, in measuring 
a reel of a transmission line. 
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Modular 
Constructed 
Timing-Mechanism 

For Use In— 
Guided Missiles 
Telemetering 
Automatic Process Control 

ElNVIRONMENTAL conditions and 
j V the physical extremes imposed 

upon components and sub-assemblies 
built into the controlling systems of 
guided missiles, and in many instances 
encountered in commercial equipment 
have led to the recent development by 
the Hamilton Watch Company of a 
timing mechanism built on the modu-
lar principle which permits an ex-
tremely wide range of timing intervals 
and a wide variety of mechanical or 
electrical control functions. 

Developed primarily for use in wea-
pons, this timer is composed of three 
cylindrical cartridge units, each of 
11/4 -inch diameter. One of these cart-
ridges or modules houses a main 
spring and provides mechanical driv-
ing power for operating the entire 
unit. A second module houses the time 
measuring mechanism, which is essen-
tially a ruggedized watch. The third 
module houses the control unit, which 
comprises a cam driven by the power 
unit, at a rate controlled by the timing 
mechanism. This control unit can be 
provided in a form which permits 
opening or closing of electrical circuits 
at desired time intervals; or in a form 
which provides a powerful mechanical 
impulse (for triggering detonators, 
etc.) at the end of a preset time 
interval. 

Fig. 2. Timer shown above is designed for low tem-
perature, high-altitude operation. Its control module is 
an electrical commutator which permits selectable con-
tacting (circuit closing) operations of approximately 
one-minute duration at either 1/2 hour, 1 hour or 2 hour 
time intervals. Components supplied with the timer 
make possible the selection of the desired contact time 
interval and ability to switch electrical equipment when 

a six volt dc source is provided. 

The power supply (mainspring) 
modules have been designed in sev-
eral different spring sizes, to provide 
both different operating torques for 
the control unit and timer operating 
periods of different lengths (from 1 
hour to 8 days). The watch module is 
made in several different standard 
movements which permit different 
ranges of time interval measurement 
(from a few seconds to 168 hours). The 
control element modules have also 
been designed in a variety of standard 
forms, to provide a variety of different 
time delay triggering or timed circuit 
control actions. The appropriate power 
supply (spring) modules can be com-
bined with any one of the several time 
measuring and control modules to pro-
vide the desired combination of opera-
ting time, timing interval, and control 
action. Thus, the application of various 
standard forms of each of the three 
types of modules makes possible a 
very large number of different com-
binations of operating time, timing 
interval and control action. 

Service Conditions 

The enclosed cylindrical construc-
tion of each of the three functional 
components of the timer and their 
assembly on the same axis forms a 
compact, exceptionally rugged unit. 
In addition, due to appropriate engi-
neering and materials selection in 
each of the modules, the entire timing 
mechanism can withstand these severe 
service requirements: 

(1) Temperature range. 

Will time accurately (within 

-± 1%) from -65° to 165°F. 
May be calibrated to time 
within -±0.1% at any tempera-
ture within this range. 

(2) Shock (impact) resistance. 
Will withstand accelerations 
of up to 3000 G applied for up 
to 10 milliseconds. 

(3) Rotation resistance. 
Will suffer only slight reduc-
tion in accuracy when rotated 
on its own axis at high speed. 

(4) Fungus-free. 
Made of fungus- proof ma-
terials. 

5. Long shelf life. 
This timing mechanism has 
been found completely opera-
tive after dead storage of 
nearly two years. Its estimated 
storage life is of the order of 
5 to 10 years. 

In addition to the ability to with-
stand severe service conditions, the 
mechanism, because of its high torque 
output, can be made to provide timing 
control to a number of electrical 
circuits. Special housings have been 
developed which enable it to operate 
effectively from awash to 100-foot 
depth of sea water, under negative 
pressure. It can also be readily 
adapted for remote actuation and for 
fail-safe operation. 
The timing mechanism has been 

used successfully in field testing, air-
borne, and ordnance applications and 
holds good promise of wide applica-
tion in automatic process control, 
telemetering, and guided missile 
applications. 

Fig. 1. Rugged, versatile, timing mechanism is composed of interchangeable 
cylindrical modules. Modules are of three functional types — (1) time interval 
measuring unit; (2) driving unit (spring); and (3) control mechanism actuated by 
time measuring unit. Different standard forms of all three types of modules can 
be combined in a single timing unit, thus making possible many different 
combinations of operating time. Characteristics of the timing mechanism are: 
wide operating temperature range; high impact resistance; resistance to vibration 
and fungus; high torque output. With appropriately-designed cases and attendant 
mechanisms, fail-safe operation and underwater operation are practicable. 



Measuring Equipment 
For Dielectric 
Constants 

(Continued from page 24) 

Fig. 2 is a general graph in which 
change in resonant length of the ca-
vity is plotted against sample thickness 
for a range of permittivities. The 
curves obtained show a marked flat 
region, where the change in resonant 
length is substantially constant for a 
wide range of sample thickness. Thus 
if the sample thickness is chosen so as 
to be within this region a wide toler-
ance may be allowed without affecting 
the accuracy of the result. This is a 
considerable advantage when carrying 
out measurements on a sample over a 
range of temperatures also on samples 
of liquids. 

Method of Measurement 
The measurements to be made are 

the resonant length of the test cavity, 
when air-filled and when containing 
the sample of dielectric, and the width 
of the resonance curve at one fifth 
maximum power level, again when 
air- filled and when containing the 
sample. 

Cavity Air-Filled 
1. Vary the length of the test cavity 

by means of the micrometer 
screw, until a null is obtained on 
the cathode ray tube. 

2. Adjust the attenuator until the 
balance meter reads zero. 

3. Check (1) and note the micro-
meter reading 1,, at which the 
null reading is obtained. 

4. Operate the switch which reduces 
the output of the reference cavity 
by 7db. 

5. Vary the length of the test cavity 
by a small amount until the 
balance meter again reads zero. 
Two positions of the micrometer 
screw should be obtained for zero 
reading of the balance meter, one 
on each side of the position noted 
in ( 3). Note the difference be-
tween these two balance positions 
as measured by the micrometer 
(Al) 

6. Return level switch to original 
position. 

Cavity Containing Sample. 
Repeat the operations listed above 

in the same order and obtain the read-
ings 12 and 81 for the new resonant 
length and width of resonance curve 
respectively. 
Determination of Dielectric Constant 
Apply the change in resonant length 

(l i- L) to the appropriate sample 
thickness graph and read off the rela-
tive permittivity. Apply the value ob-
tained to the appropriate graphs and 
read off the values of X and Y. Deter-
mine the value of tan 8 by substituting 
these values together with the values 
obtained for A 1 and 81 in the equa-
tion tan a = X(81 - Y A 1). 

'The British Thomson-Houston Co. 
(Canada) Ltd. 

THE 

D-695 
MUIRHEAD DECADE OSCILLATOR 

with all the best features, prominent among which are:— 

• 0.2% frequency accuracy within 5 minutes of switching on 

• Exceptional low harmonic content 

• Output level constant to 0.5dB ( 20 cis- 30 kcis) 

SPECIFICATION 

THE D-695 MUIRHEAD-WIGAN DECADE OSCILLATOR 

FREQUENCY RANGE 
10 c/s-31 200 cs (continuously variable) in two ranges ( x 1 and x 10) 

FREQUENCY ACCURACY (within 5 minutes of switching on) 

±0•2% (or better) above 100 c's, decreasing to ±01 c/s at 10 c/s 

HOURLY STABILITY Better than ±0.02% 

RESETTING ACCURACY 01 c's on x I range : 10 cis on x 10 range 

HARMONIC CONTENT AT AN OUTPUT LEVEL OF 10 mW 

30 , s-30 kc s 0'2% into 600 ohm balanced or unbalanced, 0-5% into 10k ohm unbalanced. 

Below 30 c s Increasing gradually to about es% in the two unbalanced conditions and 
about 4"., in the 600 ohm balanced condition at 10 cis 

HUM LEVEL WITH RESPECT TO 10 mW 

—70dB (0'03% of the output voltage at 10 mW) 

VARIATION OF OUTPUT LEVEL WITH FREQUENCY 
50 c s-10 kc I Flat within ±OldB 20 es-30 kc/s Flat within ± 0•5dB 

Below 30 cls ± IdB 

MAXIMUM UNDISTORTED OUTPUT POWER 10 mW 

POWER SUPPLY 
95-125V, 60 c/s (0-695-A/100) 190-250V, 50 c,s (0-695-A) 

OVERALL DIMENSIONS 

176 in. wide X l2 in. high x 8 in. deep (44•5 cm < 31S cm x 203 cm) 

WEIGHT 37 lbs ( 17 kg) 

WRITE NOW FOR PUBLICATION 4718 

MUIRHEAD INSTRUMENTS LIMITED • STRATFORD • ONTARIO • CANADA 
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SCIENTIFicQ 114sTRuMENTS 

SCALAMP 
RANGE OF VOLTMETERS1 
For high voltage measurement at zero current drain the "Scalamp" 

Electrostatic Voltmeter is the ideal instrument. With a three-second 

period and hairline-spot indicator on a clear open scale, measure-

ments can be taken with great rapidity and ease. The instrument is 

completely self-contained with lamp illumination effected from 

mains-supply through a built-in transformer or from an external 

4V battery. For complete details write for catalogue number 11310. 

GALVANOMETERS 
The "Scalamp" Galvanometer is available in a 
range of sensitivities and is one of the most versa-
tile instruments of its kind. Either mains or battery 
operated it features slow-motion drive to the zero-
control, and an automatic self-shorting foot. For 
complete details write for brochure number 7900/s. 

FLUXMETERS1 
The "Scalamp" Fluxmeter features a two-speed 
"return-to-zero" for rapid and easy measurement. 
Either battery or mains operated this instrument 
will give a truly outstanding performance. For 
complete details write for catalogue number 8834. 

193 E. Hastings St., VANCOUVER 

1191 University St., MONTREAL 

INSTRUMENTS DIVISION 

Lq CANADA LIMITED 

78 BANK ST., OTTAWA 

82 Northline Rd., TORONTO 

3 Duke St., HALIFAX 
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Powerful Transmitter 
Serving Ships Of 
Canadian Navy 

Ships of the Royal Canadian Navy 
have now been linked with Nova 
Scotia by what may be one of the 
most powerful radio transmitters ever 
to be installed along the entire eastern 
seaboard of North America. 

Reflecting Canada's growing sea 
power, and far-flung responsibilities 
as a member of NATO, the huge unit 
has recently gone into official opera-
tion at the site of the RCN's main east 
coast transmitting station. 

Naval officers reported that the 
transmitter is five times as powerful 
as one it replaces. This will mean 
better and more dependable com-
munication with ships at sea, at 
greater range and under adverse 
conditions, they said. 

A spokesman for RCA Victor Com-
pany, Ltd., which supplied the unit, 
said that never before had one so big 
been installed in Canada. Adding that 
it was completely designed and built 
at Montreal, J. B. Knox, General Man-
ager of the Engineering Products De-
partment, reported that it had been 
three years in the making. 

All told the transmitting station in-
cludes more than 30 transmitters of 
assorted types and sizes. A maze of 
high frequency directional antennas 
pierces the sky above it, and the 
station has its own emergency diesel 
unit in case of power failures. 
Three steel masts reach 550 feet 

into the air to suspend the antenna 
unit. 
The antenna served the original 

transmitter, installed by RCA Victor 
back in 1942 during the Battle of the 
Atlantic and considered very power-
ful in its day. On practically urinter-
rupted service for nearly 13 years, 
this unit has been modernized and 
modified to permit the increase in 
power. 
Months were needed to complete the 

conversion. The face of the trans-
mitter, covered with dials and meters, 
extends 32 feet along one wall, and 
is seven feet high. 

In behind are the workings. Cables 
wound around the giant coils are more 
than an inch and a half thick and 
contain between 7000 and 8000 indi-
vidual wires, each one cleaned and 
soldered. On the average, it took a 
man a day and a half to terminate 
the end of one. 

Bogue Electric Of Canada 
Opens Toronto Office 
Grant A. Taylor, general sales 

manager of Bogue Electric of Canada 
Ltd., announces that sales offices of 
the company have been opened in 
Toronto at 1454a Yonge Street, Suite 
3. Mr. Taylor, who was formerly lo-
cated in Ottawa, has now moved his 
headquarters to Toronto. 

For further data on advertised products use page 65. 



35 

THIS IS ELIAXn. 
The truly F XIBIE 

Air dielectric cable 

n7‘-.Ù tat tiro 

This latest ANDREW cable, introduced just 18 

months ago, has received phenomenal industry 

acceptance. This is easy to understand, when you 

consider that HELIAX offers electrical performance equal 

to that of the finest copper cables, yet is far 

lower in price and much easier to install. 

HELIAX has its own complete series of connectors, matching 

the superior electrical performance of the cable. 

These fittings are pressurized and weatherproofed, 

and attach easily without special tools. 

For a maximum of convenience in the field, HELIAX is normally 

supplied in complete assemblies, with end fittings 

factory attached. Available in 7/8" and 15/8" sizes. 

Continuous lengths to 3,000 feet. 

Write now for complete engineering data and 

a sample of this remarkable cable. 

ANTENNA 
CORPORATION LTD. 

606 BEECH ST., WHITBY, ONTARIO 

Offices: 

Chicago - New York - Boston - Los Angeles 

The secret of HELIAX lies in its corrugated outer 
conductor. As demonstrated at the left, this by 
itself can be bent on its own diameter without 
breaking, kinking or going out of round. These 
qualities give HELIAX its unusual flexibility, 
strength and ease of handling. 

ANTENNAS • ANTENNA SYSTEMS • TRANSMISSION LINES 

ELECTRONICS 8t COMMUNICATIONS, JANUARY, 1957 For further data on advertised products use page 65. 
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new products 
New Product specifications published in Electronics and Communications have 
been briefed for your convenience. If you require further information on any 
of the items published you may readily obtain such by using our Readers' 
Service, Page 65. Just mark the products you are interested in on the 
coupon on Page 65 and the information will be in your hands within a few days. 

• Miniature Magnetic 
Circuit Breaker 

Item 1401 

Airpax Products Co., Baltimore 20, Md. 
announces several significant improvements 
in its miniature magnetic circuit breaker. 
This breaker is specially built for use in 
protecting electronic equipment. 

Improvements over earlier units include 
extending the vibration resistance. On 
earlier units it was 0.06 inch total excursion 
from 10 to 55 CPS. Newer production units 
also withstand 10 G at 55 to 1000 CPS. The 
trip level has also been raised to 135 per 
cent of rated load current. Thus the breaker 
is more tolerant of fluctuations in load 
current due to normal variations in line 
voltage. A revised specification describes 
these and other improvements. Units are 
available for interrupting 50 DC volts at 
currents from 0.05 to 10 amperes and for 
interrupting 120 RMS volts, 60 or 400 CPS, 
at current from 1.0 to 10 amperes. The 
toggle bushing of this breaker is the same 
as on conventional ON-OFF switches. Thus, 
this miniature breaker can replace switches 
on electronic equipment and provide circuit 
protection as well. 

Ai rpax Products Co., Baltimore 20, 
Maryland, U.S.A. 

• Miniature D.C. Voltage 
Transformer 

Item 1402 
Bendix Aviation Corporation has an-

nounced a new D.C. Voltage Transformer 
designated the Bendix Red Bank Type 
38B3-1 DYNA-PAK (trade mark). The DYNA-
PAK, with a D.C. input of 28 volts and a 
D.C. output of 250 volts, 100 watts, is 
approximately one-eighth the weight of a 
comparable piece of rotary equipment with 
only one-sixth of its volume. 

It is completely static, using two junction 
transistors, compared with the limited life-
hours of its counterpart, the dynamotor. 
Bendix claims that the DYNA-PAK is prac-
tically maintenance-free and will give thou-
sands of hours of trouble-free operation and 
that its inherent regulation exceeds that 
of the dynamotor. 
As a source of D.C. voltage, the DYNA-

PAK is a small, lightweight, efficient power 
supply for modern aircraft and missiles, 
meeting military environmental require-
ments for shock, vibration, humidity, salt 
spray, sand and dust, and radio interference. 
Complete descriptive details are available 

from the Canadian affiliate of the Bendix 
Aviation Corporation: Aviation Electric 
Limited, 200 Laurentien Blvd., ( P.O. Box 
6102) Montreal, P.D. 

• New Concept Of 
Marine Radar 

Item 1403 

Decca Radar Limited has developed an 
entirely new concept of marine radar for 
use at sea through the introduction of the 
Decca True Motion T.M. 46. 
The company announces that this new 

equipment differs from any other com-
mercial marine radar as yet available any-
where in the world because it shows 
directly on the cathode ray tube the true 
movement of all objects within radar range 
as opposed to the conventional relative 
movement. This means that "own ship" 
actually travels across the face of the 
screen with all other targets correctly 
moving at their true course and speed and 
all stationary targets such as buoys, light 
vessels, anchored vessels and landmarks 
clearly shown to be stationary. Thus the 
navigator now has what is virtually a bird's 
eye view of every situation and can see at 
a glance what is really happening around 
his ship in any condition of visibility. 
The equipment incorporates a Track-

master Unit which is either fixed to the 
display unit or sited immediately adjacent 
to it. This unit accepts information of the 
course and speed of "own ship" and passes 
the true motion information to the display 
unit. By causing the electrical center to 
move on the face of the tube in sympathy 
with the ship's movement, the effect of 
displaying true motion of all echoes is 
achieved. 
Decca Radar (Canada) Limited, 272 Dales-

ford Road, Toronto 14, Ontario, Canada. 

• Microphone Connectors 
Eliminate Soldering 

Item 1404 

Two Microphone Connectors with wide 
terminals with broad headed screws (similar 
to those used in phone plugs) for fast and 
convenient attachment of leads without 
soldering have been introduced by Switch-
craft, Inc. 
Both connectors fit standard single con-

tact microphone connectors such as 
Switchcraft 2501MP. 

No. 2501FL has long nickel plated handle 
with built in cable clamp in the end cap, 
overall length is 2%", cable opening on 
end of handle is 1/4". No. 2501FS has short 
nickel plated handle, overall length 1-13/16", 
cable opening 9/32". 
Further details may be had by addressing 

Canadian Factory Representatives, Atlas 
Radio Corporation Ltd., 50 Wingold Avenue, 
Toronto 10, Canada. 

• Lenkurt Line Filters 
Item 1405 

A new Lenkurt publication is available 
on the subject of "Engineering Considera-
tions of Lenkurt Line Filters." It replaces 
Bulletin EB-100, origin ally issued in 
December, 1952. 
In the introduction to the booklet it 

states "this bulletin provides a brief descrip-
tion of the characteristics of the filters by 
means of tables and curves, and includes 
block diagrams illustrating typical operating 
arrangements." 
Copies of the bulletin may be obtained 

upon application to Automatic Electric Sales 
(Canada) Limited, 185 Bartley Drive, 
Toronto 16, Ontario. 

• Variable Frequency 
Blower Motor 

Item 1406 
A new smaller single phase 4-pole variable 

frequency blower motor with a fairly con-
stant speed over a wide frequency range 
through the use of two small external 
capacitors is now available from John Oster 
Manufacturing Co., Avionic Division, Racine, 
Wisconsin. 

With a 2" blade fan, frequencies between 
400 - 1800 cps, speed is between 7800 - 11,000 
r.p.m. With a 3" blade fan, frequencies 
between 300 - 1000 cps, speed is between 
4400 - 5200 r.p.m. Excitation is 115V, con-
tinuous duty and operating ambient tem-
perature range --54°C to +70°C. The motor 
can be made to withstand higher tempera-
tures if required. Housing and bearings are 
stainless steel, laminations No. 4750 steel and 
lead wires Teflon. Maximum length is 2.015", 
OD 1.046" and weight 5 oz. Type 11-A-8223-01 
is designed to run a fan which cools elec-
tronic and other equipment. 
Canadian Representative: S. M. Murray, 

27 Broadpath Rd., Don Mills, Ont. Canada. 

• Cat. 4360-1 Grounding 
Connector 

Item 1407 
A new 15A-125V grounding connector, 

Cat. 4360-1, featuring à sturdy, simplified 
locking mechanism, is now available. 
Simply plugging in the grounding cap 

operates the locking mechanism, gripping 
the grounding blade of the cap and securely 
locking cap and connector together. The 
lock can be immediately released and the 
cap freed for removal by pressing the 
thumb release at the side of the connector. 
Further information on Cat. 4360-1 ground-

ing connector may be obtained from Wiring 
Device Sales, Canadian G I Electric 
Co. Ltd., 224 Wallace Avenue, Toronto, 
Canada. 
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• Very Low Frequency 
Oscillator Item 1408 

The V.LF Oscillator is a precision grade 
instrument having an unusual degree of 
flexibility for measurements at sub-audio 
frequencies. The wide frequency range 
and constant output level make the instru-
ment ideal for measuring the frequency 
response characteristics of low frequency 
amplifiers used, for example, in geophysical 
and electro-medical research. The rapid 

response of the automatic amplitude control 
circuit, combined with the ability to tune 
continuously from 0.1 c/s through subsonic 
and audio frequencies is essential for vibra-
tion and strain investigations in machines 
and structures and for checking the response 
of low frequency recorders. The provision 
of two output signals In quadrature is 
particularly valuable for the testing of 
servo systems. In addition, the instrument 
can be used for all normal audio frequency 
work. 
The frequency range of the instrument 

is 01 c/s to 10,000 c/s ir five ranges. The 
output signals at both 0 degree and 90 
degree outputs are 25 volts into 10,000 ohms, 
and are monitored by a miniature cathode 
ray tube. Available for bench or rack 
mounting. 
Dewe Instruments Limited (Canadian 

Division), 1654 Bank St. Ottawa, Ontario, 

(Turn to page 38) 

VIBRATION 
ISOLATORS... 
by ROBINSON AVIATION/ 

. . . are designed for vibration isolation and 
shock protection of airbourne equipment, 

instruments and controls. 

• MET-L- FLEX unit mount by Robinson is an 

all- metal resilient element made of stainless 

steel which is . . rugged and compact . . . 

unaffected by oils, hydraulic fuels, tempera-

ture, altitude, vibration or moisture. High 

damping stability is maintained at all altitudes. 

• MET-I- FLEX mounts ore designed and built 

for the operating life of the equipment ,on 

which they are installed. 

-x-
AVIATIOqELECTRIC 
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MONTREAL VANCOUVIR 
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SATURABLE 
REACTORS 
INSIDE 
OUT 

Chicago Electronic engineers have led 
in research and development work on 
saturable reactors for eighteen years, re-
sulting in the production of the most 
consistently accurate and closely con-
trolled components available today. 

c,WICA Go 1 ç, ETfc, 
CONTROL 

1616 NORTH DAMEN AVENUE 

CHICAGO 47, ILLINOIS 

ELECTRONICS & COMMUNICATIONS, JANUARY, 1957 
For further data on advertised products use page 65. 
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NEW PRODUCTS 
(Continued from page 37) 

• TCA Thermistor Test Kit 

For Design Engineers 
hem 1409 

Thermistor Corporation of America, 
Metuchen, New Jersey, has announced the 
availability of a new series of thermistor 
test kits that will enable design engineers 
to economically investigate and evaluate 
the potentialities of employing these versa-
tile semi-conductor ceramic units in the 
latest circuit designs. The kits, available 
in three sizes priced from $9.95 to $39.95, 
include representative units in a wide range 
of resistances, temperature co-efficients and 
sizes. Mountings and styles incorporated in 
the sets include wafer thermistors in addi-
tion to bead, bead-in-probe and bead-in-can 
elements. 
The manufacturer supplies with each kit 

methods for designing thermistor tempera-

ture-correcting networks as well as curves, 
helpful hints for using thermistors, and 
other important engineering information. 
Canadian Representative: Lake Engineering 
Co. Ltd., 36 Upton Road, Scarborough, Ont., 
Canada. 

• Catalog On Transformers 
And Fabricated Metal Parts 

Item 1410 
The Hammond Manufacturing Company 

Limited, Guelph, Ontario, has issued Catalog 
No. 67 in which are listed various types of 
transformers, approved by C.S.A., and 
fabricated metal parts for use in the elec-
tronics industry. An explanatory note at 
the end of the catalog states that, in addi-
tion to the stock items listed, the company 
is prepared to produce transformers for 
special work, whether the specifications be 
simple or complicated. 
For copy of Catalog No. 67 write The 

Hammond Manufacturing Company Limited, 
Guelph, Ontario, Canada. 

CLM 

RECTIFIERS 

nurse 

your 

batteries 
You'll protect your investment 

in station-type batteries when you install CLM 
Electronic Regulated Selenium Rectifiers. 

CONSTANT OUTPUT VOLTAGE. In a CLM rectifier the 
output voltage is kept constant from no load to 

full load which increases battery life. 

SELF-PROTECTING. CLM rectifiers are self-protecting on 

overload as the voltage curve drops off rapidly 
after 115 percent load is reached. CLM electronic 
regulated rectifiers are convection cooled, noiseless 
and require a minimum of maintenance. 

FREE BULLETIN. For your free copy of Bulletin SR- I4 

which describes in detail, the performance 
characteristics of CLM rectifiers for station-type 
batteries write: Jack West, Sales Manager, 
Rectronic Division, Canadian Line Materials 
Limited, Toronto 13, Canada. 

SELENIUM RECTIFIERS 

• Super Fireball TV Tuner 
hem 1411 

Standard Coil Products (Canada) Limited 
has announced the introduction of a com-
pletely new approach in television tuning 
devices. Identified as the Super Fireball 
Tuner, this tuning unit employs Stand-
ard's own Neutrode circuitry and is 
miniaturized for adaptability to all TV 
tuner mechanical and electrical applica-
tions. 

The Super Fireball is 23/4 " by 4" in size 
and features a very unique application 
to all channel tuning in both VHF and 
UHF spectrum. Simplicity of design en-
sures better stability and lower cost in 
production, which offers the Super Fireball 
at very competitive prices to the TV 
industry. 
Standard Coil Products (Canada) Limited, 

37 Drummond St., Mimico, Ontario. 

• Electronic Thickness Tester 
hem 1412 

The Kocour Electronic Thickness Tester 
"Model 955" determines the thickness of 
plating and other metallic coatings de-
posited over various metals and non-
metallic base materials with an accuracy of 
90-95 per cent. Operation is very simple 
and virtually automatic. Readings are 
direct. 
A multiple position switch indicates the 

plating to be tested. The thickness of deco-
rative and heavy chromium, silver, tin, 
cadmium, zinc, copper, brass, nickel, lead, 
lead-tin, and fin-zinc alloy can be deter-
mined on steel, copper, brass, aluminum 
and other metals, and on non-metallic 
materials such as ceramics and plastics. 

A new calibration feature in conjunction 
with Kocour Thickness Standards ensures 
"long term accuracy." Not only can the 
accuracy of the instrument be checked at 
any time, but a calibration adjustment will 
automatically correct high or low readings. 
A constant pressure device which auto-

matically maintains a uniform pressure be-
tween test cell and specimen is one of 
the new features. This eliminates previous 
reliance on operator's judgment. 
For further details and literature write to 

Kocour Company, Dept. C-4, 4800 S. St. 
Louis Ave., Chicago 32, Illinois, USA. 

(Turn to page 40) 

For further data on advertised products use page 65. 



MARGIN FOR ERROR - 1 IN 1,000,000 

The special equipment for calibrating and testing radar 

components used here is precisely accurate to within 1 cycle in 1,000,000 

Designed and built by 13omac test engineers, it typifies Barnac's painstaking 

emphasis on testing and quality control . . . an emphasis which is largely respon-

sible for the extra measure of dependabirty in all Bomac microwave products. 

49~ LABORATORIES, INC. 
Beverly, Mass. 

R. O. R. ASSOCIATES LTD., 290 Lawrence Ave. West, Toronto 12 Canada 

Positions now open for both junior and senior 

engineer. % in microwave tube design and develop-

ment. The work is challenging, advancement 

opportunities unlimited, and benefits liberal. 

Offices In major ratios: — Chicago • Kansas City 
lcs Angel,s • Dallas • Dayton • Washington 
Seall'e • San Francisco • Toronto 

Export: — Maurice I. Parisie, 1860 Broadway, N. Y. C. 

• Tel. RUssell 1-9391 
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NEW PRODUCTS 
(Continued from page 38) 

• Trylon Ice Indicator 
Item 1413 

The Trylon Ice Indicator with its Ice 
Detector, by reason of its design, is able 
to detect quickly the presence of ice-
forming moisture at the time ice starts to 
form. This is important. It takes only two 
ounces of ice deposit on the small collector 
wires to operate a relay which in turn 
energizes the control mechanism for cutting 
in the power supply for de-icing circuits or 
electric de-icing units. 
The ice-collector wires of the TRYLON 

Ice Indicator are so small that the moisture 
laden wind continues on its course and is 
not deflected. The momentum of the ice-
forming water droplets is sufficient to cause 
them to impinge on these ice-collector wires. 
There are enough of these ice-collector 
wires so that in a few minutes sufficient ice 

Standard 
communication and 
control systems 

o 

is accumulated to operate the unit. 
Electrical contacts are all enclosed inside 

of a weathertight cylinder which employs 
a very thin beryllium-copper diaphragm to 
seal the operating rod, which moves down-
ward by the force of gravity. No gaskets 
are used and consequently there is no 
friction in this downward movement, only 
the pressure of the diaphragm which also 
acts as a restoring spring. 
The interior mechanism is mounted on 

jewelled bearings and is carefully adjusted. 
Parts are of stainless steel or bronze, while 
silver contacts are employed to make and 
break the electrical circuit. When the con-
tacts are closed, current flows through the 
ice-collector wires and causes them to 
heat up, melt the ice and then restore the 
unit to the original or up position. 
The entire construction is light, rugged 

and positive. The mechanism is particularly 
sensitive and is subject to adjustment. 
For further information, write to The 

Wind Turbine Company of Canada Ltd., 
51 McCormack St., Toronto 9, Ontario. 

The Çrent sphinx 

Largest of all the Sphinxes. 
The Great Sphinx at Giza, near 
Cairo, is undoubtedly the most 
famous. Its origin is shrouded 
in mystery, although it is 
known to be so old that in 
these modern times it has 
become a symbol of durability. 

And in this matter 
of durability the Sphinx 
could almost symbolize 
S.T.C., whose systems and equip-
ments for commlnications and control 
are a by-word amongst those whose 
responsibility it is to plan for the future. 
S.T.C. is a world wide organisation. 
Its immense resources for research 
and manufacture are constantly pro-
ducing new and yet more efficient 
methods of communication and con-
trol, and its engineers are 
always available for 
consultation. 

Telephone 
Telegraph 
Teleprinter 
Radio Broadcasting 

Radio Communication 
Radio Navigation 
Sound Reproduction 
Remote Control 
Remote Indication 

Telemetering 

Railway Conunnnicatio... 
Railway Control 
Power Cable 
Communication Cable 

Airfield Lighting Control 
Street Lighting Control 

Fire Alarm 
Totalisator 

Public Indicator 

Signalling (Office & Factory) 

Standard Telephones h Cables 
Ifft:q. Co. (Canada) Ltd. 

• Portable Impedance Meters 
Item 1414 

Six new portable slotted lines, Models 319 
to 324, incorporating a carriage drive 
mechanism that is integral with the wave-
guide assembly, thus insuring minimum 
slope and eliminating the need for later 
adjustment, re-alignment or correction, have 
been developed by The Narda Corporation, 
Mineola, L.I., New York. These impedance 
meters can be used to measure VSWRs and 
impedances from 2600 to 18,000 megacycles 
per second covering the waveguide sizes 
from 3 x 1,/2 inches to .702 x .391 inches. 

The complete impedance meter is sup-
ported by a removable pedestal casting, 
with the carriage riding on two stainless 
steel shafts supported by the waveguide 
casting. This type of integral assembly 
insures the precision necessary to obtain 
minimum slope by original machining 
rather than by proper assembly of mating 
parts or a very critical adjustment at 
assembly. By the use of precision ball 
bushings the carriage is always symmetri-
cally supported and provides rigid mounting 
for the probe regardless of position. 
Since the entire mechanism is incor-

porated in the waveguide itself, Narda 
impedance meters can be used with the 
pedestill removed where space is restricted. 
The precisely engraved scale and vernier 
are mounted at an angle for easy viewing 
even in poor illumination. The residual 
VSWR is under 1.01 and both slope and 
slot leakage are imperceptible. The carriage 
is provided with a mounting hole for use 
with all standard military and commercial 
RF probes and detectors including the 
Narda Model 229. 
Measurement Engineering Ltd., Arnprior, 

Ontario, Canada. 

• Cost Savings in 
Buying Parts 

Item 1415 
A new 12-page booklet entitled "Fabri-

cated Parts and Components . . . Manage-
ment Decision For Profit" is available from 
National Vulcanized Fibre Company. It 
deals with the cost advantages gained by 
dealing with a single responsible source 
for fabricated parts made from vulcanized 
fiber, Phenolite laminated plastic, nylon and 
combinations of these materials. 
This booklet is designed for rapid scan-

ning by management men, purchasing 
agents and engineering men who are con-
cerned not only with new parts made of 
the right engineering material, but also 
with their company's over-all profit picture. 

Thirty-six illustrations are used to show 
machining operations and products made. 
Property and application charts help the 
designer or engineer select the best grade 
of these basic engineering materials. The 
booklet also points out economies that can 
be effected by buying parts from a company 
that controls quality from making the 
materials, through machining to delivery 
of 100 per cent usable parts. It also points 
up the value of the research, design and 
engineering facilities that are available to 
give unbiased assistance in selecting 
materials and methods and to establish that 
the part can be economically produced. 
Copies of this booklet are available, with-

out cost, from National Fibre Co. of Canada, 
107 Atlantic Avenue, Toronto, Canada. 

9600 ST. LAWRENCE BLVD., MONTREAL 
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• Two-Pole Telemetering 
Commutator 

Item 1416 
Instrument Development Laboratories, 

Inc. announces the developing of a new 
telemetering commutator with a life ex-
pectancy exceeding 500 hours without 
servicing. It is contained in a hermetically 
sealed case to overcome most of the usual 
military environmental conditions. Powered 
by a 400 cycle, 115 volt, two phase motor, 
this unit requires only 7 watts to provide 
10 rps pole speeds, and only 15 watts for 
30 rps pole speeds. The brushes or poles 
are special metallic alloys dynamically 
balanced and mounted on jewel pivoted 
bearings with low spring rates. The com-
mutating surfaces are comprised of intern-
ally segmented cylindrical sections. Prior 
to assembly, these sections are slotted with 
the accuracy of an index head on a milling 
machine, so that inter pole phasing accura-
cies of .2 milliseconds can be maintained at 
30 rps pole speeds. Contact resistances of 
less than .25 ohms are practically invariant 
during the entire use of the commutator. 
Inter contact impedances exceed 100 meg 
ohms for the life of the instrument. 

Measuring only 2'2" in diameter by 5%" 
long, this two pole unit has exceeded 1000 
hours life at 10 rps and has withstood 2000 
cps vibration frequencies at 16g amplitude. 
Each pole provides 27 BBM contacts plus 
one master contact with a duty cycle which 
can be made from 30 per cent ON to 70 
per cent ON times. Other combinations are 
available upon request. 
For further information, write to 

Measurement Engineering Limited, Arn-
prior, Ontario, Canada. 

• Manual Describes 
Proximity Meter 

Item 1417 
The proximity meter, a precision elec-

tronic instrument that measures without 
touching the specimen, is described in a 
new 28-page booklet offered free by the 
manufacturer, Fielden Instrument Division 
of Robertshaw-Fulton Controls Company. 
The new booklet is aimed at helping 

industry and research installations find 
solutions to a wide variety of problems in 
precision measurement. 
Of outstanding flexibility, the instrument 

can detect a change in temperature of one 
thousandth of one degree centigrade, or 
variations as minute as one millionth of an 
inch. 
For use in specialized measurements, the 

proximity meter will determine vibrations 
of one millionth of an inch in amplitude at 
frequencies from 0 to 20,000 c.p.s.; moisture 
content of 300 parts in one million; and 

pressures of one hundred thousandth of 
an inch of water. 
The operating principle of the device is 

based on electrical capacitance, or measur-
ing the changes in the electrical field 
located between the specimen and the 
electrode of the instrument. These measure-
ments are interpreted on a convenient scale. 
Also described in the booklet are applica-

tions of the proximity meter as a non-
contacting micrometer (internal and 
external); concentricity gage, surface finish 
gage (internal and external); strain gage; 
torque meter; vibration meter; automatic 
weighing; breaking strain gage; paint or 
insulation thickness gage; micro thermo-
meter; pressure gage; and moisture content 
or product composition by means of dielec-
tric measurement. 
Copies of the proximity meter technical 

and application manual may be obtained 
upon request. Keith Mercer Company, Ltd., 
Suite 101, 5165 Sherbrooke Street West, 
Montreal 28, Quebec, Canada, 

••• 

•• 

•• 

••• 

••• 

••• 

••• 

•••• 

•••• 

••••• 

•••• 

• •••• 

•••• • 

•••••• 

••••• 

•••••• 

•••••• 

••••••• 

•••••• 

••••••• 

••••••• 

••••••• 

••••••• 
00eae lb • • • 

• • f 

••• 

•I4 4 

•• •• •4 BY Marconi 

• Synchro Test Equipment 
Item 1418 

D-725-C Synchro Test Fixture (Patents 
pending) 
This test fixture enables the angular 

position of the rotor of the test element 
to be set in 10* steps with very great 
accuracy. The control arm is located at 
10° intervals by means of studs which are 
placed on a circle to within 15 seconds 
of arc. The angular error of the test 
element is determined by adjusting a 
micrometer screw calibrated in minutes 
of arc, no tiresome optical system being 
employed. The Synchro spindle is relieved 
of the weight of the control arm by being 
coupled to it by a light spring-loaded 
secondary arm. Adapters are provided to 
accommodate size 18, 15 and 11 Synchros. 
The overall accuracy of the test fixture is 

minute. 
Muirhead Instruments Limited, Stratford, 

Ontario. (Turn to page 44) 

The latest 

UNIVERSAL BRIDGE 
with dual-frequency internal oscillator/detector 
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Provides instant, directly-read, more 

accurate L, C and R measurement 

Through this completely self-contained unit, 
measurement of inductance, capacitance and 
resistance values of practically all electronic 
equipment components may be instantly ascer-
tained. 

Through the use of a single L, C and R dial, a 
system of rotatable discs is viewed through win-
dows automatically showing the actual value of 
the component under test . . . eliminates human 
error ... no multiplying factors involved . . . no 
confusion. 

You can get all the information on the new 
Marconi Universal Bridge by writing to us today. 

Inductance: IµH to 100 henrys 
Capacitance: 1µµfd. to 100 
Resistance: 0.1 ohm to 10M(..2 
Dimensions: 11 1/2 " x 19" x 10" 
Weight 33 lbs. 

Marconi Instruments Department 

Marconi  ,e7:7 
/ CANADIAN MARCONI COMPANY 

CANADA'S LARGEST ELECTRONIC SPECIALISTS 
MONTREAL 16. QUE. 

data on advertised products use page 65. ELECTRONICS & COMMUNICATIONS, JANUARY, 1957 For further 
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• Photo above shows the stylus unit 
of the Bendix Decca navigation system 
by which the position of the aircraft is 

plotted. 

A fully developed navigation and 
potential air traffic control system 

capable of handling the rapidly grow-
ing volume of today's air traffic has 
met with wide success in the United 
States and Europe. The system first 
developed in Great Britain by two 
Americans was first used in the Nor-
mandy invasion and today is in current 
use in the greater part of the Euro-
pean area and covers two million 
square miles of land and sea area. 
The system is of the area coverage 

type and operates on low frequency 
radio waves in the range of 100 KC. 
The use of this low frequency trans-
mission provides a system which is 
usable behind hills, in valleys, beyond 
line-of-sight and below the curvature 
of the earth. Good reception and high 
accuracy is provided from ground 
level to the highest altitudes, thus 
making the system ideal for helicopter 
as well as fixed-wing use. 
The system operates by transmis-

sions from a master station and three 
slave stations. The master controls the 

Aerial Navigation & Control 
Greater Need For Accuracy And Reliability Spurs 

Manufacturers To Produce High Quality Equipment. 

accurate emission of radio waves from 
the slave stations which results in a 
network pattern of hyperbolic waves 
which occupy precisely known and 
stable geographic positions. The loca-
tion of the aircraft is, of course, basic-
ally determined by making a phase 
comparison of the signals from two of 
the transmitting stations. The system 
provides a position fix by deriving 
the arbitrary index numbers on an 
appropriate pair of ordinates which 
intersect at the point of position. With 
this information the position can be 
automatically and instantaneously dis-
played on a chart through the medium 
of a moving ink stylus. 

Using this system, an air track for 
lateral separation can be assigned to 
each aircraft and the pilot will be able 
to change altitude while flying an 
assigned track without running the 
risk of interference with other air-
craft. In the cockpit the pilot has a 
pictorial display which accurately 
plots the flight course at all times. 
The pilot thus has continuous, precise 
and graphic information as to his pre-
sent location, direction of flight, and 
track. 

This system will expedite landing 
procedures by having aircraft ap-
proach the airport on parallel tracks 
separated at minimum intervals. 
Approaches can be made more quickly 

and safely by using this system, ac-
cording to engineers. Knowing the 
exact time of arrival, traffic flow in 
the terminal area can be handled 
much more expeditiously which, in 
turn, will eliminate long periods of 
awaiting clearance for landing. These 
waiting periods are particularly hazar-
dous for turboprop and turbojet pow-
ered aircraft because of their excessive 
consumption of fuel at low altitudes. 

The Bendix-Decca System, as it is 
known, is extremely accurate and, in 
fact, has accuracies of better than 25 
yards under normal conditions at 
distances of up to 50 miles from 
transmitting stations. The system is 
designed for short and medium range 
navigation, although a similar system, 
called Dectra, has also been developed 
for long range use. The pilot, with one 
set of receiving equipment aboard his 
aircraft, could use the system after 
takeoff and during approach to his 
terminal area and Dectra while flying 
at his selected cruising altitude. 

The system is a proved system which 
fully meets the requirements of the 
common system serving helicopters, 
ships, fixed-wing aircraft and ground 
vehicles with equal facility. It is a 
fully developed system which has been 
proved in operation over many years 
and its use is constantly expanding 
throughout the world. 

Seeoder Segregates Signals 
An Instrument Designed To Silence The Ringing Of 

Uncalled Party- Line Rural Telephones. 

AN electro-mechanical device which 
is electrically connected in place 

of the bell on magneto and other types 
of party-line telephones where coded 
ringing is employed is a recent devel-
opment that will be of wide interest 
to the rural telephone industry. 

Known as the "Secoder" it counts 
and differentiates between long and 
short ringing signals. A built-lin bell 
rings only when a ringing combination 
is intercepted which matches the code 
wheel in the Secoder. The bell is silent 
at all other times and is not actuated 
by any other ringing signals on the 
line. The duration of the ring may be 
set to any desired value between one 
and four seconds. 

The principal application is on rural 
party-line telephones and in private 
telephone systems utilizing magneto 
telephones. The unit permits indivi-
dual ringing of telephones on the 

same line without requiring additional 
central office equipment. 

It contains a line relay, a Secede 
type 48WC1 selector and a bell housed 
in a gray hammertone metal enclosure 
10" long, 41/2 " wide and 63/4 " high. 
The assembly weighs 11 pounds and 
may be mounted horizontally or ver-
tically on a flat surface. The dust 
cover is easily removed to permit 
access to the mechanism and circuitry. 
The selector is actuated by the line 

relay which responds to low frequency 
ringing signals. Power for the opera-
tion of the selector mechanism is de-
rived from a 117 volt ac source through 
a built-in rectifier. At locations where 
utility power is not available, a battery 

• The Secoder shown at right, designed 
for use on rural party-line telephones, 
counts and differentiates between long 

and short ringing signals. 

operated model may be used. No 
power is required during stand-by. 
The instrument has a code wheel 

cut to respond to any specific code out 
of over 250 code combinations. Code 
wheels may be easily replaced to 
change the code combination. 
An "all call" arrangement which 

permits simultaneous ringing of all 
Secoder equipped telephones on the 
same line without affecting the ability 
to ring each telephone individually is 
a feature of the instrument. 
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Use Easter Seals 

A worthy project that calls for our 

support as well as our sympathy. 

Gratitude for sound limbs is best shown 

in helping those who are handicapped. 

Pr 1RADE MARK 

SOLDERING 

EQUIPMENT 

Soldering instrument 

detachable bit model 3/16" 
List No. 64 

Protective Shield 
List No. 68 

111 soltage‘ tupplged 

CSA Approvals No. 11910 

Canadian, British and Foreign Pats., 

Registered Designs, etc. 

Canadian Rep: 

L. J. Lamb 
Box 103 

Weston, Ont. 

U.S. AGENTS 

Stratford Electronics Inc. 
P.O. Box 1114, New York 1, N.Y. 

True Hermetic Sealing 
assures Maximum Stability in 

IIMPERITE 
RELAYS and REGULATORS 

Simplest • Most Compact • Most Economical 

b#f PER IT 
DELAY 
RELAY 

IJ 

PROBLEM? Send 1' or 

Bulletin No. TR-81 

Thermostatic 

DELAY RELAYS 
2 to 180 Seconds 

MINIATURE 

• Actuated by a heater, they 
operate on A.C., D.C.. or 
Pulsating Current. 

• Hermetically sealed Not af-
fected by altitude, moisture, 
or other climate changes. 

• Circuits • SPST only — nor 
malty open or normally 
closed. 

Amperite Thermostatic Oelay 
Relays are compensated for 
crmbient temperature changes 
ft•orn —55° to -I-70°C. Heaters 

consume approximately 2 W. and may be 
operated continuously. The units are most 
compact, rugged, explosion-proof, long-
lived, and — very inexpensive! 
TYPES: Standard Radio Octal, and 9-Pin 
MiMature. 

Also — Amperite Differential Relays: Used for auto-
mat': c,,ertDcl, under-voltage or under-current protection. 

BALLAST REGULATORS 
Amperite Regulators are designed to keep the current in a circuit 
automatically regulated at a definite yalue ( for example. 0.5 amp.) 

. . For currents of 60 ma. to 5 amps. Operate on A.C. D.C.. Pul-
satiag Current. 

T6iL 

M.A• 

79 

Hermetically sealed, they are not 

affected by changes in altitude, 
aznbient temperature (— 55 ° to 
-1-90 ° C.), or humidity. Rugged, 
light, compact, most inexpensive. 

rurk 
30 

10 
VOLTAGE or 24V 

BATTERY & CHARGER 

VARIES APPROX 

WITH Al/PERITE 
VOLT/Cd 

Write for 4-pace Bulletin No. AB-51 

AMPERITE CO., Inc. 
561 Brocieway, New York 12, N. Y 

Telephone: CAnal 6-1446 

in Cariaaa: Atlas Radio Corp. Ltd. 
50 Wingolc Ave., Torontc. 10 

Individual inspection 
and doublethecking 
assures top quality 
of Amperite products 

ELECTRONICS iSt COMMUNICATIONS, JANUARY, 1957 For further data on adveitised products use page 65. 
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NEW PRODUCTS 
(Continued from page 41) 

• What Are Engineers 
Really Like? Item 1419 

If you've ever wondered what engineers 
are really like we suggest that you send 
away for a copy of the booklet entitled 
What Are Engineers Really Like? The 
booklet poses the questions: Are Engi-
neers Egg-Heads? Are They Stuffed Shirts? 
Are They Highbrows? It poses many 
other questions in connection with what 
engineers are like and goes on to answer 
these questions in down-to-earth language 

illustrated with drawings such as the 
Humpty-Dumpty type of fellow shown in 
this release. Maybe you're an engineer 
yourself and have wondered just what 
other people are thinking about you. If 
so send away for a copy of this revealing 
booklet and let it answer your friends' 
questions for you. It's free for the asking 
and we suggest that you will get a great 
kick out of it. 

Electronics and Communications, 35 
Wil'cocks Street, Toronto 5, Ontario. 

• Armored Mercury Plunger 
Relays Item 1420 

Now available from Ebert Electronics 
Corp., are a full line of accident-proof 
Armored Mercury Plunger Relays. 
These rugged encapsulated-tube Relays 

were specifically designed to withstand 
shocks, blows and physical impact. To gain 
this wanted feature Ebert's Standard 35-
Ampere or Heavy Duty 60-Ampere hermeti-
cally sealed, mercury-to-mercury action con-
tactor tubes are potted in special high tem-
perature material and plasticoated, rigid 
aluminum shells. "Though they may be had 
so protected against possible abuse, Ebert 
Relay tubes are of themselves most dur-
able", advises the maker, "and provide the 
clear advantage of visual inspection. The 
basic tubes are carefully made of tem-
pered, heavy Nonex and double-dipped in 
plastic shatter-proofing material for un-
contaminable, trouble-free long life in 
normal usage." 
For corrosive atmospheres Ebert's relay 

coils are also available in all standard 
operating voltages, fully encapsulated in 
approved polyester resin compound. Thus 
Ebert's moisture-resistant interweave coils 
are further protected from the rigors of 
duty under deteriorative conditions. 
By carrying their own Armor and having 

hermetically sealed non-wearing contacts, 
Ebert Mercury Plunger Relays require no 
more than ordinary general-purpose en-
closures in most applications. The use of 
these rugged, low cost Relays thereby 
eliminates the need for bulky, expensive 
housings. Their compact design and up-
front terminals also make for fast, simple 
installation. 
Available in a wide variety of one, two 

and three-pole models, these Armored Ebert 
Relays should be of great interest to those 
who demand the finest, and the highest 
degree of protection for every component 

in their equipment. 
For detailed information and prices write 

Ebert Electronics Corp., 212-31P Jamaica 
Ave., Queens Village 28, N.Y., USA. 

• Portable DC Item 1421 

Over potential Testers 
MJS Electronic Sales Ltd., Ajax, Ontario, 

introduces a new line of high voltage 
power supplies produced by Beta Electric 
Corporation, 
The Portable Series 3000 DC Overpotential 

Tester has a continuously variable out-
put, zero start interlock, over voltage 
protection, automatic output shorting 
mechanism, protected voltage and current 
meters, reversible polarity. The ripple on 
all units is less than 1/3 per cent RMS at 
no load. Standard models are available 
with maximum output voltages of 15KV up 
to 150KV, custom models up to 250KV, DC. 
An informative resume on DC Overpoten-

tial Testing and complete Beta catalogs are 
available from MJS Electronic Sales Ltd., 
Box 240, Ajax, Ontario, Canada. 

• System Description 
Type 45BN1 Item 1422 

Automatic Electric Sales (Canada) Limited, 
185 Bartley Drive, Toronto 16, Ontario, has 
recently issued a booklet giving technical 
information on Lenkurt Type 45BN1 cable 
carrier equipment. This booklet supersedes 
all previous system descriptions on this 
equipment. 
For copy of booklet write Automatic 

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

• Ferrite Core For 110 
Picture Tubes Item 1423 

Development by the Allen-Bradley Com-
pany of a new method of molding full-
round ferrite deflection yoke cores has led 
to still another improvement — a flared 
ferrite core for use with the new 110° 
picture tubes. 
The new flared yokes make possible a 

weight reduction of 30 per cent over con-
ventional cylindrical cores heretofore used 
for these new picture tubes. The reduction 
in material comes from shaping the outer 
surface so that the cross section is approxi-
mately uniform from top to bottom. 
The new flared cores for the 110° picture 

tubes are available in Allen-Bradley Class 
WO-1 ferrites, preferred because of uniform 
permeability and flux density. 

The flared "full-round" ferrite yoke cores 
are made as a full 360° ring, then "cracked" 
by a special process into two mated halves, 
which are rejoined and mechanically held 
together for shipping. The "full-round" con-
struction has also the advantage that there 
is no need for grinding and matching, as 
is required when quarter sections are used. 
Allen-Bradley Company, 136 West Green-

field Ave., Milwaukee, Wisconsin, USA. 

• 16 mm Films Available 
On Loan Item 1424 

A new catalog listing 16 mm motion 
picture films available on loan from the 
company's film library is announced by 
Rogers Majestic Electronics Limited. Sub-
jects include: Ultrasonics, Electron Micro-
scopy, X-Ray Diffractometry and X-Ray 
Spectography. 
Write: Promotion Department, Rogers 

Majestic Electronics Limited, 11-19 Brent 
cliffs Road, Leaside, Toronto 17, Ontario, 
Canada. 

• High Pressure Switch 
And Shaft Seals 

Item 1425 
A line of high pressure sealing devices, 

originally designed by Automatic & Preci-
sion Manufacturing Co., to meet stringent 
military requirements, has been modified 
to suit the less critical needs of com-
mercial users. Called Hexseals, ID the units 
are switch "boots" which fit over standard 
push-button, toggle and rotary switches to 
prevent the entry of dust, moisture, vapors, 
or other contaminants into the switch or 
at the mounting hole. 

Commercial versions afford original equip-
ment manufacturers a combination of pres-
sure sealing and vibration resistance at only 
a negligible increase in cost. Use of Hex-
seals will also increase the service life of 
standard switches by eliminating switch 
failures due to the entry of foreign matter. 

All Hexseals are constructed around an 
integral nut. When installed, they replace 
standard panel mounting hardware on all 
three types of switches — thus acting as 
both locknut and sealing device. Being of 
one-piece construction, there are no extra 
parts to stock or assemble. 
The basic sealing material offers ex-

cellent resistance to attack by petroleum 
or petro-chemical products, remains effec-
tive at high temperatures, and has good 
abrasion resistance. Weathering, sunlight, 
or salt water will not impair sealing effi-
ciency. Hexseals are recommended for 
applications in the marine, air conditioning 
and refrigeration, food and chemical, port-
able tool and home appliance fields. 
A complete range of sizes, colors and 

special threads is available in each item. 
For further information, write A.P.R. Arm-
strong Ltd., 700 Weston Rd., Toronto 9, 
Ontario, Canada. 

• High Fidelity Ferrograph 
Tape Recorder 

Item 1426 
Now available in Canada is the High 

Fidelity Ferrograph Tape Recorder. This 
sturdy, precision-built recorder features 
three independent drive motors operating 
on 110 volts at 60 cycles. Three separate 
motors are incorporated. An extremely 
precise hysteresis synchronous unit is used 
in the capstan drive. The entire recorder 
reflects the care of assembly which is 
associated with studio and professional type 
equipment. Completely portable and 
equipped with play back loudspeaker. These 
motors are designed for positive speed 
stability with non-friction, non-slip drives 
giving 100 per cent faithful sound reproduc-
tion. Auto stop switch automatically cuts 
off the motor if the spool is empty or the 
tape breaks while the recorder is in opera-
tion. Separate tone controls for bass and 
treble cuts. 
Recording medium is Standard 1/4" dual 

track plastic coated type. 81/4 " diameter 
reels permit the use of 2,600 ft. of "Long 
Play" tape equivalent of over 21/4  hours 
playing time per reel. Entire reel rewinds 
in less than 60 seconds. Recorder dimen-
sions are: 17 1/4 " x 17 1/4 " x 9", weighs 45 
lbs. and is attractively finished in gold 
and bronze with contrasting cream knobs. 
The new Ferrograph is distributed in 

Canada by Astral Electric Limited, 44 
Danforth Road, Toronto 13, Ont., Canada. 



• Trop-Arctic Twin For 
Component Testing 

Item 1427 
Trop-Arctic, Inc. of Muncie, Indiana, 

manufacturers of a quality line of environ-
mental test equipment introduced its new 
Trop-Arctic Twin to the industry at the 
Canadian I.R.E. Show in October last. 

r--

An ideal unit for small component testing, 
2 Cu. ft. clear working space, measuring 16" 
wide x 16" high x 14" deep. It is precision 
built and a practical piece of equipment 
for a laboratory, because tts overall exterior 
dimensions measure 28" wide x 58" high x 
28" deep, allowing it to fit into small spaces 
between test benches. Operates on a 110 
Volt, one phase, 60 cycle electrical power 
supply with an air-cooled condenser. This 
is a full cascade Freon 13 — Freon 22 
system which will dissipate a 1000 B.T.U.'s 
at minus 70°F. Obtainable in ranges between 
minus 100°F. and plus 300°F. Available in 
gravity cold, cold forced air and hot and 
cold forced air. Priced from $1,695.00 with 
a controller indicator thermal type instru-
ment. Other instrumentation available. 
Practically any accessories can be added to 
the basic model such as ports, terminal 
pads, windows, lights, shelves, etc. 
Write for Bulletin No. 291 or send detailed 

specifications to Trop-Arctic, Inc., P.O. Box 
334, Mishawaka, Indiana, U.S.A. 

• Multi-Duty Gin 
Item 1428 

The A. B. Chance Company of Canada 
Ltd. now has available a multi-duty Gin 
which can be used for pole-top mounting, 
down-pole mounting, or for lifting single 
transformers. 

When the gin is clamped on top of the 
pole, the gin beam can be rotated in a 
complete circle, swinging the toad away 
from under-build obstructions and position-
ing it for mounting. Rocker-action of the 
beam, up or down 60 degrees, controls the 
distance of the load from the pole. 
On ridge pins and other types of con-

struction where a gin cannot be mounted 
on top of the pole, the mulU-duty Gin can 
be mounted down the pole without chang-
ing the mounting bracket. 
With the beam removed, the bracket can 

be used by itself for hanging single trans-
formers or transformer clusters. The 
bracket will straddle a cross arm. Light-
duty and heavy-duty models, with rated 
working loads of 1500 and 2500 pounds, 
respectively, are availaible. The bracket, 
rated at 2500 pounds, is available as a sep-
arate item, with or without the pulley-wheel 
assembly. 
The A. B. Chance Company 3f Canada 

Ltd., 1206 Kingston Road, Torontc, Ontario, 
Canada. 

(Turn to page 46) 

Your Rest 

Source Is 

\Ma 

4hickness 
Indies 

1/6 
'AA 
1/4 

Size 

12 x 12 
18 x 18 
24 x 24 
36 x 36* 
48 x 48* 

1/2 & UP 
• Can be furnished 

in 1/2  sheets 

HERE'S WHY: You can 

order in quantity and in 

a wide variety of sizes— 

and be certain of complete 
uniformity throughout. 
Our strict density control 

assures you thoroughly 

non-porous Teflon— 

free from any flaws which 

might possibly affect 

your end use or product. 

Dimensions are accurate 

to your most critical 

tolerances—no rejects, 

waste of material or loss 

of time. You get product 

purity—Teflon at its 

best in every one of its 
remarkable characteristics. 

Delivery is prompt—you 

get the quantity you 

want when you want it. 

Since the availability of 
Teflon, "John Crane" 

engineers have worked 

with Industry to successfully 

solve innumerable problems and 

develop new applications. You can 
benefit from their experience 

and know-how. 

DIAMETER INCHES 

Va I 

l'/16 
ys 11/4  

'At. 11/4  
1/2 1% 

VI 6 1 1/2  
3/4  

3/4 2 

Ye 2 Vs 

21/2  
3 

Other diameters 
on specification 

TUBING 

Characteristics of Teflon 

SHEET 

ROD 

CHEMICAL 

Completely inert. 

ELECTRICAL 

Very high dielectric strength. 
Extremely low power factor. 

THERMAL 

Temperature range 
-- 300 to -1-500 F. 

MECHANICAL 

Strong, flexible, weather 
resistant. 

LOW COEFFICIENT OF FRICTION 
Absolutely non-stick 

DuPont Trademark 

Request full information and ask for our bulletin, 

The Best in Teflon. Crane Packing Company, Ltd., 

627 Parkdale Ave. North, Hamilton, Ontario, Canada 

CRANE PACKING COMPANY 
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NEW PRODUCTS 
(Continued from page 45, 

• Type 1420 Variable 
Air Capacitor 

Item 1429 
Improvements in electrical and mechanical 

properties have been obtained in the new 
General Radio Type 1420 Variable Air Capa-
citors by machining them from solid metal. 
Both rotors and stators are gang milled 
from shaped extruded aluminum rods. This 
method of manufacture allows close 
mechanical tolerances to be held, and makes 
a sturdy structure with high mechanical 
stability. 

Electrical gains include good linearity, 
lower metallic resistance and inductance 
than even a soldered stack), low thermal 
drift, and a minimizing of microphonic 
tendencies. The insula tors used are 
machined from a cast bar of cross-linked 
polystyrene for thermal adequacy. They are 
stressed in compression to eliminate crazing 
or structural failure. The rotor shaft is 
ox glass-reinforced polyester with excep-
tional strength and stability as well as being 
good electrically. Double-shielded, full size 
ball bearings are used, making the capa-
citors suitable for continuous motor drives. 
Commercial Products Division, Canadian 

Marconi Company, 2442 Trenton Avenue, 
Montreal 16, Quebec, Canada. 

• Magnetic Laminations 
Catalog ML-201 

Item 1430 
Magnetics, Inc. has issued a four-page 

supplement to its Performance-Guaran-
teed Magnetic Laminations Catalog ML-201. 
The supplement gives physical lamination 

constants and core stack design factors for 
four new high permeability laminations 
made by the Butler, Pennsylvania, concern. 
These are lamination shapes DU-1, DU-37, 
UI-312, and F-21. 
All of these laminations are available in 

both 48 Alloy and By Mu 80. 
Copies of the catalog supplement, as well 

as the revised index, may be obtained by 
writing Magnetics, Inc., Butler, Pa., USA. 

• D-52 Ultrasonic Sonicell 
For Large Tanks 

Item 1431 
The General Ultrasonics Company of 

Hartford, Connecticut have developed an 
all-welded stainless steel ultrasonic immer-
sion transducer providing 52 square inches 
of radiating area for tanks and vats of 
unlimited volume. It is claimed that this 
is the largest immersion transducer now 
available. 
A new method of coupling and reinforc-

ing the crystal transducers through solid 
metal matching elements results in nearly 
90 per cent conversion of energy and 
exceptional ruggedness and long life. Pro-
duction and performance tests indicate that 
the use of seam-welding construction, 
rather than solder, eliminates the former 
hatards of chemical and cavitation erosion, 
and that the new D-52 Sonicell will work 
24 hours a day efficiently and indefinitely in 
all known solvents. 
Groups of these Sonicells are currently 

in use in conveyorized automatic cleaning 
machines handling thousands of pounds of 
parts per hour. GU officials state that the 
stronger construction, greater efficiency, 

and low cost of this unit now permit econo-
mical and practical applications of ultra-
sonic energy to larger processing tanks 
for cleaning, pickling and plating opera-
tions. 
Double units will operate with a single 

Model 700 electronic type Generator. Groups 
or arrays of D-52 Sonicells are powered with 
GU motor-alternator power sources. The 
D-52 Sonicells operate at 20,000 cycles per 
second. This frequency has proved to be 
most effective for cleaning, pickling, and 
plating processes and is well above the 
audible range. 
For further information or a demonstra-

tion write The General Ultrasonics Com-
pany, Hartford, Connecticut, USA. 

• Miniaturized Sphere 
Resolver 

Item 1432 
Veetron, Inc. of Waltham, Mass, an-

nounces a new miniaturized precision 
mechanical Ball Resolver for analog com-
putation applications. The 0.1248-inch dia-
meter input shaft may be driven up to 100 
r.p.m., and requires less than 5 inch-ounces 
at 25 degrees Centigrade for an out-
put of 1 to 2 inch-ounces at the 0.187-
inch diameter sine and cosine output 
shafts. The 0.500-inch orientation shaft 
is concentric with the input and estab-
lishes the output relation with an 
accuracy of -±0.5 per cent over a 360-degree 
range. 

'Chis rugged precision component is in 
the form of a block P/2 inches square and 
21,¡ inches long, weighing less than 3,q 

pound. Output shafts on the standard unit 

extend inch from adjacent faces, each 
of which has precision mounting provi-
sions. The orientation input protrudes 
inch beyond the end mounting surface, 
while the rotational input shaft extends 
another -A, of an inch. Full material 
certification is available for military 
applications. 
Vectron, Inc., 1584 Trapelo Rd., Waltham 

54, Mass., USA. 

• Synchro Test Equipment 
Item 1433 

D-767-A Synchro Electrical Test Set. 
This is a comprehensive unit designed to 

determine with the greatest facility the 
following parameters of CX, CT and CDX 
Synchros: 

Electrical zero 
Electrical error 
Transformation ratio 
Open circuit current and power. 

The test to be performed is selected by a 
master selector switch engraved TEST 
which carries out all the necessary circuit 
changes. Provision is made for connecting 
an external ammeter for current measure-
ment and an external wattmeter for power 
measurement. For angular error measure-
ment, the Synchro is connected to a 
phantom circuit comprising three resistors 
connected in delta formation, one arm of 

which is variable in steps, each correspond-
ing to ten degrees of angle, from 0-60°. 
Used in conjunction with a range switch, 
this circuit determines the electrical 
angular error of a Synchro in 10° steps over 
360° by a simple null measurement, the 
null point being indicated by the D-760-A 
Selective Phase Sensitive Detector. A fea-
ture of the set is that the Synchro under 
test is not energized until an appropriate 
spring-loaded key switch is operated and, 
furthermore, if two switches are inadver-
tently operated simultaneously, again the 
Synchro will not be energized. This is a 
very valuable safety precaution when 
routine testing is carried out by semi-skilled 
operators. 
Muirhead Instruments Limited, Stratford, 

Ontario. 

• Electronic Components 
Catalog 

Item 1434 
A new 228-page catalog, "Electronic 

Components for Industry," is available from 
Electro Sonic Supply Co. Ltd., Toronto. 
Designed for the engineer, technician and 
manufacturer engaged in the fields of 
industrial, military or laboratory electronics, 
this catalog lists a full line of radio and 
electronic parts, components and equipment. 
Shown are tubes, transistors, capacitors, 
resistors, rheostats, transformers, switches, 
connectors, relays, tools, test equipment, 
wire and cable, public address equipment 
and many other items for use in manufac-
turing, repair and plant maintenance. 
This catalog fills a long felt need for a 

listing, under one cover, of many specialized 
electronic products normally available only 
from a great number of sources. A free 
copy of this Catalog No. 561 may be obtained 
by writing to Electro Sonic Supply Co. Ltd., 
543 Yonge St., Toronto 5, Ontario. 

• Transistorized D.C. 
Voltage Regulator 

Item 1435 
Western Gear Corporation, Electro Pro-

ducts Division, announces a new transis-
torized D.C. voltage regulator offered in 
two models of varying current capacities. 
This precision regulator is designed for 
use under rugged environmental conditions 
where performance, spacing and weight are 
at a premium. The circuitry employs a 
series power transistor and a temperature 
compensated Zener diode reference voltage. 
Voltage, current, regulation, size and other 
parameters may be widely varied to suit 
specific applications. Input voltage is 27.5 
V.D.C. plus or minus 15 per cent. Output 
Model 7VRO9 20V.D.C. at 50 to 250 MA; 
Model 7VRO8 20V.D.C. at 10 to 150 MA. Reg-
ulation less than plus or minus one per 
cent for combined variations input voltage, 
load current, temperature, drift, vibration. 

Shunt loss is less than 25 MA. Temperature 
range from 32°F. to 150°F. Dimensions 
2 x 2 x 2 inches. For further details write 
Western Gear Corporation, Electro Products 
Division, 132 West Colorado, Pasadena 1, 
California, USA. 
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electronics 

in business ék industry 

communications . . . 

office machines . . . 

railroads . . . 

engine testing . . . 

railway control . . . 

hospitals . . . 

sonar . . . 

Inter-communication between store and stock-raom of such establidiments as grocery chain 
units has been simplified by means of sound-powered telephones. A large U.S. supermarket 
organization has installed U.S. Instrument sound-powered handsets, equipped with 25-foot 
retractile cords and plugs. The sales clerk who is running short of items of merchandise 
simply plugs his telephone handset into one of the outlets along the aisle where he is serving, 
and converses with the clerk in the stockroom where merchandise is stored in bays which 
correspond exactly with the arrangement in the store. Thus the scockroom clerk is able to 
follow intelligently the requirements of the sale; clerk, stocks are replenished, customer service 
is improved and time and effort are saved. 

Word comes from France that an electric typewriter has been invented than can operate 
with the speed of thought. It is claimed that a whole sentence can be typewritten by the 
pressing of one button. Memory circuits built into the machine can store up 16 sentences 
of 50 letters each, and any one of these may be typed automatically simply by pressing a 
button. The Electrostyl can transmit at the rate of 140 words per minute, which is com-
parable to rapid speech. 

• 

Experiments are being made in West Germany with a radio-controlled electric shunting 
locomotive which can be operated without an engineer. The operator sits in front of a 
control panel in a freight yard control center keeping in contact with the locomotive by 
ultra-short-wave radio. Thirteen different sets of instructions can be transmitted by radio 
impulses to the engine's mechanism, including the changing of fve sets of gears. 

Testing automobile engines for true balance can now be accomplished by means of elec-
tronic analyzers. This is done while the engine itself is running at 1500 rpm, the analyzer 
singling out vibrations of the right frequency measuring them and determining the amount 
of correction needed to put them in proper balance. 

A greater measure of safety for railroad traffic will be assured to travellers on British rail-
ways when a new safety device, approved by the British Government, is put into use. This 
automatic train control, which can be used on either electric or steam trains, is an electro-
magnetic device which stops a train automatically if the engineer fails to heed a danger 
signal. 

• 

Shortages in hospital nursing service may be counteracted to some extent by the installation 
of an "electronic eye" in the floor nurse's office. By watching the monitor, the nurse would 
be able to see what is going on in each hospital room in which a small camera unit has been 
installed, possibly in a concealed location. 
Not only does this application of electronics permit the nurse to watch the patient, but 

with the picture of the patient's room she is notified on an illuminated strip, of the patient's 
name, room number and attending doctor's name. 

A system has been developed for automatic processing of sonar data at sea. The Digiter 
prints automatically the acoustic level of a sonar signal in decibels, accurate to -I- 0.2 db with a 
dynamic range of 50 db. The system could ro doubt be applied in studies other than sonar. 
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business briefs 8t. trends 

* A survey by the Atomic Industrial Forum of 
New York reveals that the number of industrial users 
of radioactive isotopes has jumped by more than 
500 per cent in the past five years. The use of radio-
isotope applications now represents a $200 million 
annual saving to industry as a result of their use in 
gaging and control operations and the manufacture 
of a wide variety of consumer products. 

* A transistorized fuel injection system for auto-
mobile engines known as the "Electrojector" promises 
to provide more power with leu fuel and will assist 
automobile designers to produce lower slung auto-
mobiles. The new injection system is claimed to be 
capable of eliminating vapor locks and to reduce the 
volume of smog created by gasoline exhaust fumes. 

* RETMA in the United States reports that 
6,959,000 transistors were produced in the first eight 
months of 1956 as against 1,715,000 in 1955. 

* K. R. Patrick, president of Canadian Aviation 
Electronics Limited, told a recent gathering of the 
Canadian Club that it would cost Canada probably 
$2 billion during the next 10 years for an auto-
matic control system to tie together radar warning 
systems with interceptor aircraft and guided missiles. 
In addition to the $2 billion Canadian expenditure, 
Mr. Patrick said that the United States will probably 
commit from $8 billion to $10 billion for such a 
program also within a 10-year period. 

• 

* Reports by leading automobile radio manufac-
turers claim that nearly one-third of all car radios 
produced in 1956 used transistors and it is anticipated 
that this figure will increase this year by 60 per cent. 
It is stated, however, that most of the transistorized 
car radios now in production are not fully transis-
torized but rather hybrid sets using one power 
transistor. 

* Korea now has television. A recent telecast over 
Station HLKZ-TV is estimated to have been received 
on 45 television sets, most of them in public places. 

* Canada is now rated as one of the world's major 
TV markets. With well over 2,000,000 sets in use, 
it ranks only behind the United States and Great 
Britain in this respect. Canada now has 33 television 
stations, a number exceeded only by the United States. 

* One of the latest applications of ultrasonics is 
the arresting of hiccoughs. This discovery has been 
made by two Brazilian doctors. Among many other 
medical applications of ultrasonics is the slicing of 
brain tissue with a higher degree of accuracy than 
can be achieved with a surgeon's scalpel. 

* Automation in the TV manufacturing industry 
has been found to cost more than ordinary methods 
of production, this being due to the fact that present-
day components are not designed to conform to 
automatic handling. 

* Mr. Gerard Picard, president of the Canadian 
and Catholic Confederation of Labor, does not look 
upon automation as a bogey. Speaking to the 

C.C.C.L's. 35th convention in Montreal, Mr. Picard 
expressed the view that organized labor should wel-
come automation as a means to a new industrial 
age which will bring higher standards of living for 
everyone. 

* When Britain's first nuclear power station, Calder 
Hall, which was officially opened in October 1956, is 
working at full capacity in 1957, the station will have 
a capacity of 96,000 kw. Plans are under way for seven 
nuclear stations to be under construction in Britain 
this year, to provide for 5 million kw. capacity by 
1965. 

* A new research building has recently been opened 
at Enfield, near London, England, by The Sylvania-
Thorn Color Television Laboratories. It is hoped that 
British research in conjunction with U.S. production 
techniques will bring color television to the British 
public within ten years. The objective of the new 
laboratories is to produce a color receiver comparable 
in cost to a black - and - white receiver and easy to 
operate and maintain. To do so may require the 
invention of a completely new type of color tube. 

* * 

* A business survey in the United States has re-
vealed that of salary increases given by companies to 
their personnel, the percentage rise among engineers 
was the highest in the last year. 

• 

* During 1957 the B.C. Telephone Company antici-
pates an expenditure of approximately $40 million 
to expand and improve its facilities. This will re-
present an increase of over 40 per cent compared 
with the actual amount spent for this purpose in 
1956. The forecast for the three-year period — 1956 
to 1958 inclusive — is that over $100 million will 
have been expended on expansion and improvement 
to meet the heavy demands for telephone service 
in British Columbia. 

* According to a survey made by the Dominion 
Bureau of Statistics during the latter part of 1956, 
96 per cent of all Canadian families are equipped 
with radio receiving sets, while about 75 per cent 
of all homes have telephones. In each instance the 
percentage has risen slightly since the previous year. 
A greater percentage increase was observed in 1956 
over 1955, however, in households possessing tele-
vision sets; out of almost four million households, 
54 per cent had become equipped with television as 
against 39 per cent in the previous year. 

* Hughes Aircraft predicts a steady growth in the 
semi-conductor business in the years up to 1960. 
Sales of transistors, diodes and rectifiers are estimated 
to be $100 million in 1957 and to reach a volume 
three times as great by 1960. 

* A fiat, shadow-mask color television tube is being 
developed in London, England, which it is hoped 
will eliminate some of the manufacturing problems 
existing in color kinescopes today. National Re-
search Development Corporation of London has been 
assigned the British rights on this product and the 
patent will be pooled with Kaiser Aircraft and 
Electronics Corporation in the United States. 



gtrowgerype 11 M-A-X 
GROWS WITH YOUR COMMUNITY- ECONOMICALLY! 

Add a Switch and you take care of moderate 

growth, quirkly, easily. Just jack it into place 

on one of the numerous extra banks provided 

with your initial equipment. No wiring. Na 

soldering! 

Add a Frame with as many shelves of e 
switches as you need, to meet heavy growth 

There are no copacity limits to Strowger 

expansion. 

For installations up to 400 lines, with prospects 

of expansion, a Strowger Automatic Type I I M-A-X 

is your best investment by far. Experience proves 

it expands economically to meet any need. 

You will have no technical worries when you 

expand, no capacity limits to fret about. 

Merely order additional equipment when you need 

it—and put it in. It's as simple as that! Economical 

too, when you consider that each switch, 

each shelf, each frame is a pre-wired unit—made so 

more can be added with minimum time and labour. 

Arrange for a 

consultation today! 

1 

5602 

ORIGINATORS OF THE DIAL TELEPHONE drib 

La....0111 

4 Add a Shelf of switches when larger growth 
-occurs. Each shelf is complete with pre- wired 

banks. Your men can install it quickly and 

inexpensively. 
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MEASUREMENTS' 

M 

Standard 

Signal 

Generators 

MODEL 210 SERIES 

Measurements Model 210 Series of Standard 
FM Signal Generators is designed for FM re-
ceiver measurements in the standard FM bond; 
for meas....irements on railroad and automobile 
FM radio systems, research on FM, multiplexing 
and telemetering equipment. Models are avail-
able for use within the limits of 30 to 200 Mc 
each win, a tuning range of approx. 1.2; for 
example, Model 210-A, 86 to 108 Mc. 

FEATURES: 

• Wide deviation with low distortion. 

• Low spurious residual FM. 

• Models coverings 30 to 200 Mc. 

• Acc.nate output voltage calibration — 
low VSWR. 

• Operates at fundamental carrier frequencies. 

• Vernier electronic tuning. 

SPECIFICATIONS: 

FREQUENCY RANGE: Five different models, each 

with tuning ratio of approx. 1.2, cover range 
from 30 to 200 Mc. 

TUNING: Vernier frequency dial, and electronic 
tuning for frequency deviation. 

OUTPUT VOLTAGE: 0.1 to 100,000 pv. 

OUTPUT SYSTEM: Mutual-inductance attenuator 
with 50-ohm source impedance with a low 
VSWR. 

MODUIATION: Selectable 400 and 1000 cycle 
inferno: audio oscillator. Other modulation 
frequencies available. 

MODULATION FIDELITY: Frequency deviation 

response within 0.5 db from d.c. to 
15,000 cycles, within 3 db to 70 Kc. 

RESIDUAL FM: Spurious residual FM 60 db 
below 75 Kc. deviation. 

POWER SUPPLY: 117 v., 50-60 cycles, 45 watts. 

(complete data on request) 

MEASUREMENTS CORPORATION 
BOONTON • NEW JERSEY 

In Canada: H. ROY GRAY LTD., 
46 Danforth Road, Toronto, Ont. 

Book Review 
Office Work And Automation by Howard 

S. Levin. In this book Mr. Levin describes 
in non-technical language how recent de-
velopments are bringing about a challeng-
ing re-appraisal of the business office. In-
formation handling is the central theme of 
the book. The author views the office as a 
kind of "information factory", turning raw 
information into processed information that 
serves a management objective. Integrated 
data processing facilitates the initial handl-
ing of information . . . electronic computers 
aid in the processing of information . . . and 
operations research contributes to the use 
of information. These are the three funda-
mental tools of the "information engineer". 
These key tools are discussed in an authorita-
tive but easy-to-understand manner by Mr. 
Levin, who addresses his book primarily to 
the management profession, and presupposes 
little direct association with office machines 
or office methods. Broad in scope, the volume 
gives greater emphasis to guiding principles 
than to specific techniques. Included are 
useful illustrations, charts and tables. 

Office Work And Automation is published 
by John Wiley & Sons, Inc., 440 Fourth 
Avenue, New York 16, N.Y., contains 203 
pages, hard cover bound, price 64.50. 

Principles Of Color Television by The 
Hazeltine Laboratories Staff — compiled and 
edited by Knox Mcliwain, E.E., and Charles 
E. Dean, Ph. D. 

Prompted by the urgent need for more 
information to meet the rapid advance of 
color television, the Hazeltine Corporation 
initiated a series of general reports cover-
ing the various aspects. These reports laid 
the foundation for the book. 

The reports have already proved their 
growth in numerous industrial laboratories. 
Expanded and brought up to date, the 
material has been organized into a unified 
presentation of the design of color television 
equipment and its underlying theory. 

Following a sound basis of principles, in-
cluding a clear discussion of the quantitative 
handling of color, the book presents the fea-
tures of transmitting, receiving, and measur-
ing equipment. The complete description of 
the engineering design of receivers includes 
questions of synchronization, RF, IF, video 
amplifiers, and decoders. 

A study of FCC transmission standards, 
a glossary of color television ternis, and 
several appendices complete the work. 

Principles of Color Television is published 
by John Wiley & Sons, Inc., 440 Fourth 
Avenue, New York 16, N.Y., contains 595 
pages, hard cover bound, price $13.00. 

How To Make Good Tape Recordings by 
C. J. LeBel, Vice-President of Audio Devices, 
Inc. 

This completely new handbook of tape re-
cording contains up-to-the-minute informa-
tion of interest and real practical value to 
every tape recordist. 

The author, Mr. C. J. LeBel, is one of the 
foremost authorities on sound recording in 
general and tape recording in particular. 

The book is written in simple, non-tech-
nical language. It can be read and easily 
understood by even the most inexperienced 
of home recordists. Yet it contains such a 
wealth of practical information that it will 
be a valuable aid to professional tape 
recordists as well. 

The following chapter headings indicate 
the scope of the material covered: How a 
Tape Recorder Works . . . Characteristics of 
a Tape Recorder . . . Selecting a Tape Re-
corder . . . Selecting a Recording Tape . . . 
Using the Tape Recorder . . . Making a 
Microphone Recording . . . Acoustically 
Treating the Studio . . . Tape Editing . . . 

Putting Together a Recording Show . . . 
Glossary of Tape Recording Terms. 

How To Make Good Tape Recordings is 
published by Audio Devices, Inc., 444 Madi-
son Avenue, New York 22, N.Y., contains 
159 pages, obtainable either hard cover bound 
at $2.50, or paper bound at $1.50. 

Principles of Communications Systems by 
W. D. Hershberger. This one book presents 
the principles underlying all communica-
tion systems, and shows their application to 
specific systems. 

Principles of Communication Systems 
places emphasis not on the "hardware" of 
any particular system, but on topics such as 
signals and their spectra, information theory. 
noise, modulation, and detection. Dr. Hersh-
berger includes topics often omitted in cur-
rent undergraduate training: noise, Fourier 
integrals, signal distortion by the method of 
paired echoes ( in the chapter on trans-
mission lines), and correlation function ( in 
the chapter on radar). 

After considering the characteristics of 
channels useful in communication — radio 
and transmission lines, in particular — the 
author examines human and other factors 
which determine the design and limit the 
performance of any given system. 

Treating systems diverse in signal spectra, 
in information theory, and other elements, 
Hershberger examines audio, television, and 
radar systems in detail. Through the presen-
tation of these different systems, the reader 
is familiarized with a wide range of topics, 
always with the emphasis on the infor-
mational capacity of any particular system. 
W. D. Hershberger (Ph.D., University of 

Pennsylvania) has been teaching at the 
University of California, in Los Angeles, 
since 1949. His outstanding pioneer work 
with the RCA Research Laboratories from 
1937-1949 won him the grade of Fellow in 
the Institute of Radio Engineers "for early 
contribution to the development of radar. 
and to frequency stabilization using micro-
wave absorption lines." 

Principles of Communications is published 
by Prentice-Hall Inc., 70 Fifth Avenue, New 
York II, N.Y., contains 253 pages, hard cover 
bound, price $6.65. 

Hi-Fi Loudspeakers And Enclosures by 
Abraham B. Cohen. 

Here is a long-awaited book dealing with 
one of the most important sections of a hi-fi 
system. This book, destined to become a 
classic in its field, will answer all questions 
of the hi-fl enthusiast and audio technician 
that pertain to high-fidelity loudspeakers and 
enclosures. It will be of interest both to 
the man who wants to assemble his own 
hi-fi system from separate units and to the 
man who is interested in "packaged" or 
pre-assembled systems. 
The book is divided into three main sec-

tions: "The Loudspeaker", "The Enclosure". 
and "The Room". In the first of these sec-
tions the reader is taken in easy steps from 
the basic loudspeaker principles toward an 
appreciation of those variations which lead 
toward the specialized high efficiency, high 
quality reproducers of today. The second sec-
tion of the book analyzes and develops types 
of loudspeaker baffles and enclosures from 
the simplest flat baffle to the most complex 
folded horn enclosures. 
The third section of the book deals with 

the listening room as part of the acoustic 
circuit and includes information on enclosure 
placement and room treatment and adjust-
ment for best hi-fl reproduction. 
Hi-Fi Loudspeakers And Enclosures is 

published by John F. Rider Publisher, Inc., 
480 Canal Street, New York 13, N.Y., con-
tains 368 pages, paper cover bound, price 
$4.60. 

For further data on advertised products use page 65. 
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NEWS 
Canadian Westinghouse 
Assists University's 
Engineering Program 

Announcement was made recently 
that the Canadian Westinghouse Com-
pany Limited will make a capital grant 
of $200,000 to McMaster University, 
Hamilton, to assist the university's 
recently - announced nuclear reactor 
project and expanded engineering 
program. 
George L. Wilcox, president of the 

Westinghouse Company, said that the 
grant reflects his company's recog-
nition of the urgent need for broader 
facilities to train nuclear scientists and 
technicians in 'Canada. 

Dr. George P. Gilmour, president of 
McMaster University, in commenting 
on the announcement said: "The in-
terest of Canadian Westinghouse and 
other companies in McMaster's expan-
sion is most encouraging, because 
these capital grants from industry 
assist us to advance further in the 
fields of nuclear studies and engineer-
ing, and will benefit the whole of 
Canada." 

J. Bruce Elder Represents 
Radio Frequency Co. 
The Radio Frequency Company of 

Medfield, Massachusetts has announced 
that J. Bruce Elder has been appointed 
as engineering and sales representa-
tive of that organization in the prov-
inces of Ontario and Quebec. 

Mr. Elder will represent this firm in 
the application of high frequency 
induction heaters to the brazing, sol-
dering, hardening, annealing etc. of 
metals, and also the heating of non-
metals, curing of plastics etc. by means 
of high frequency generators. 

Mr. Elder will be contacted at 2 
Robert St., Burlington, Ontario — 
Nelson 4-0511. 

• Shown above are officers of Standard Coil Products (Canada) Limited discussing 
the features of their new Super Fireball Tuner. From left to right are Frank Hedemark, 
sales engineer; C. W. (Chuck) Peterson, sales manager; Jim Leakey, plant super-
intendent; Bill Deenges, chief engineer; and Will James, general manager. 

Sales Engineer 
For Muirhead Instruments Canadian Admiral 
Muirhead Instrumnts Limited of 

Stratford, Ontario, announce that 
E. G. Enns has been appointed sales 
engineer of the company and that Mr. 
Enns is currently engaged in visiting 
companies in Ontario and Quebec. In 
making his calls, Mr. Enns is prepared 
to demonstrate the Muirhead range of 
precision instruments, particularly 
wave analyzer, oscillator, new impe-
dance angle meter, standard cells and 
synchros. 

Electrovert Ltd. To 
Represent Critchley Bros. 
Announcement has recently been 

made of the appointment of Electro-
vert Ltd. of 265 Craig Street West, 
Montreal 1, Que., as sole agents for 
Critchley Bros. Ltd., of Brimscombe, 
Stroud, Glos., England. 

• Shown above is Computing Devices of Canada Limited'h REAC which is really 
two identical computers that can be used independently, or connected together and used 
as a unit for exceptionally complex problems. All together it contains 20 integrators, 
36 summers, 40 invertors, and 14 servos for multiplication and other uses. Power 
consumption of the computer exceeds 17 kilowatts. At the extreme left is a recording 
voltmeter used to make permanent records of the results of the computations. 

New Appointment By 

Stuart D. Brownlee, executive vice-
president, recently announced the 
appointment of Guy Bell as assistant 
general sales manager of Canadian 
Admiral Corporation Ltd., eastern 
division. Mr. Bell is also vice-president 
of Canadian Admiral Sales Ltd., dis-
tributing subsidiary of the corporation. 
Prior to his new appointment, Mr. Bell 
was manager of the Montreal branch. 

CDC Speeds Radiation 
Pattern Calculations 
Radiation patterns that formerly 

required months of tedious work are 
now solved in a fraction of the time 
with the aid of a digital computer in 
the Data Processing Centre of Com-
puting Devices of Canada Limited. 

CDC mathematicians are now work-
ing on a contract for the Department 
of Transport to determine the radia-
tion patterns for a number of CRC and 
privately owned radio broadcasting 
stations in Canada. Old methods of 
obtaining this pattern involved an 
approximate graphical solution that is 
not always accurate enough for the 
requirements of the present crowded 
broadcasting spectrum. 

The present work being done by 
CDC represents a backlog accumu-
lated by Department of Transport, and 
will take nearly a year to complete. 
Once the initial group of patterns are 
completed, it is expected that studies 
will be necessary only when a new 
station applies for a license. 

(Turn to page 54) 
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45—CLASS CARRIER NETWORKS 

I)) 

give you direct interconnection 

ABOVE NETWORK INCLUDES: 

LOCATION A 

Type 4.5A 

LOCATION B 

Type 45CB 

LOCATION C 

45CB basO group terminal 

Type 45A terminal 

1 pie- group connec-ot 

LOCATION D 

2 'ype 45,4 bo, group terminals 
Type 45BN bore group terminal 

2 base group connectors 

LOCATION E 

Type 45BN base group terminal 
Type 45BX terminal 

2 base group connectors 
Radio terminal 

LOCATION F 
Type 45BX terminal 

Rodio terminal 

T,,pe 

AT CARRIER FREQUENCIES 

Direct interconnection is the basis of Lenkurt's famous 45 
"universal" class of carrier systems. Each of these carrier systems 
—open-wire, cable and radio—is designed to connect directly 
with the others at carrier frequencies. Thus, your entire carrier 
network can be completely coordinated. Think of the savings and 
improved performance this means to you! Expensive back-to-
back equipment arrangements to convert carrier to voice 
frequencies, and then back to carrier, are no longer needed. 
Maintenance is simpler. Distortion is reduced. Here 
is a new approach to planning and engineering your toll routes. 

The systems of the 45 class offer other important savings, too. 
Miniaturized components permit a maximum number of channels in 
minimum space. Plug-in construction means more flexibility 
in applications and fewer parts to stock. And you save on 
installation labor because Lenkurt 45-class carrier comes factory-
assembled, rack-mounted and tested as a system. 

Learn how Lenkurt Carrier systems can economically help solve 
your communication problems. Contact Automatic 
Electric Engineers for their specific recommendations. 
Address: Automatic Electric Sales (Canada) Limited, 185 Bartley 
Drive, Toronto 16, Ontario. Branches in Montreal, Ottawa, Brockville, 
Hamilton, Winnipeg, Regina, Edmonton, Vancouver. 

5635 

AUTOMATIC ELECTRIC 

PIONEERS IN AUTOMA TIC CONTROL (4s1r1b 
0:1717 

AUTOMATIC ELECTRIC • LEADERS IN CARRIER COMMUNICATIONS • LENKURT 
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KESTER 
KES;TE Ft. 

KESTER SOLDER COMPANY 

OF CANADA, LTD. 

Dept. U Brantford, Canada 

SOLD 

FOUR-CHANNEL CARRIER-TELEPHONE TERMINAL FOR RADIO LINKS 

Absolutely non- corrosive and 
non-conductive, KESTER 
"RESIN-FM" CORE SOLDER 
contains an activated type of 
resin that gives you that fast, 
positive action on all your 
jobs . . . including the most 
difficult. 

This is a miniaturized unit of advanced design which provides four 
voice channels on a frequency-division basis above a voice-frequency 
order-wire channel. Each of these five channels is provided with a 4-wire 
2-wire termination and a voice-frequency ringing circuit for d-c or 
20-cycle signals. Adjustable attenuators are provided in the 4-wire 
side of all channels, and a built-in test oscillator and meter permit 
complete line-up, maintenance and trouble-shooting checks to be 
made. Channel levels are from —9 to 0 dbm and fine levels from —30 
to 0 dbm. Channel width is 300 to 3500 cycles within 1 db. 

This unit is only 51/4 " high by 19" wide by 14" deep. It mounts on 
a standard rack and operates from 115 volts 50-60 cycles a.c. 

RADIO ENGINEERING PRODUCTS 
1080 UNIVERSITY ST., MONTREAL 3, CANADA 

TELEPHONE CABLES 

UNiversity 6-6887 RACEN°120, MONTREAL 

TED GRAHAM 

NEWS 
(Continued from page 52) 

Ted Graham Joins 
Hackbusch Organization 
Ted Graham, a sales engineer who 

recently joined Hackbusch Electronics 
Limited in Toronto, will extend the 

operation of that 
company to the 
communications 
field. 
Mr. Graham was 

brought up-to-date 
on TACO develop-
ments by Chief 
Engineer, Robert 
T. Leitner during 
a recent visit to 
the TACO plant 
at Sherburne,N.Y. 

Immediately prior to joining the 
Hackbusch organization, Mr. Graham 
had put in three years operating his 
own appliance store in Toronto. 

Aviation Electric 
Sales Appointments 
To further the current expansion 

program, A. Bandi, president of 
Aviation Electric Limited, has an-
nounced the following new appoint-
ments, effective immediately: 

'Christopher N. Watts as assistant 
sales manager — Instruments and 
Electronics Division; C. Durham Gar-
butt as assistant sales manager — 
Mechanical Accessories Division; A. 
Jack Warwick as assistant sales man-
ager — Manufacturing Division. 

Mr. Watts, Mr. Garbutt and Mr. 
Warwick were previously supervisors 
of their respective departments and 
are backed by many years of extensive 
experience in their particular fields. 

Electrolabs Is Canadian Rep. 
For Aerolite Corp. 
The appointment of Electrolabs of 

7385 St. Lawrence Boulevard, Montreal 
16, as sole Canadian representative for 
Aerolite Corporation was recently 
announced. 

Aerolite Corporation manufactures 
a high quality line of electronic hard-
ware components and assemblies for 
radio, television and electronic equip-
ment manufacturers. 

(GE Appoints 
Two New Directors 
The election of B. M. Hoffmeister 

and J. M. Breen to the Board of Direc-
tors of Canadian General Electric 
Company Limited was announced fol-
lowing a recent meeting of the Board. 
Mr. Hoffmeister is chairman of the 

board of MacMillan and Bloedel Limi-
ted, Vancouver. 

Mr. Breen is president and general 
manager of Canada Cement Company 
Limited, Montreal. 

(Turn to page $6) 
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FOR PRECISION LABORATORY OR 
PRODUCTION TESTING 

FREED 1110-AB 
INCREMENTAL INDUCTANCE BRIDGE 

AND ACCESSORIES 

Accurate inductance measurement with or without su-

perimposed D.C., for all types of iron core components. 
• INDUCTANCE — 1 Millihenry to 1000 Henry 

• FREQUENCY — 20 to 10,000 Cycles 
• ACCURACY — 1% to 1000 Cycle, 2% to 10KC 
• CONDUCTANCE — 1 M'cromho to 1 MHO 

• — 0.5 to 100 
• SUPERIMPOSED D.C. — Up to 1 Ampere 

• DIRECT READING — For use by unskilled operators. 

ACCESSORIES AVAILABLE: 

1140-A Null Detector, 1210-A Null Detector — V.T.V.M., 

1170 D.C. Supply and 1180 A.C. Supply. 

INSTRUMENT DIVISION 

FREED TRANSFORMER CO., INC. 
1716 Wen-field St , Brooklyn IRidgewoodl 27, N.Y. 

gives you SERVICE on 
standard or special items 

• FOR REPLACEMENT WORK 

O • FOR S UND G 

EQUIPMENT 

• FOR 'TRANSMITTIN 

EQUIPMENT 

• FOR INDUSTRIAL 
APPLICATIONS 

ES 

• 
DEVELOPMENT FOR PURPOS TES? AND 

01511LIBUIEO FROM CO «to cother PARTS 
CANADA'S LEACONG  JOBBERS 

FOR SALE 
General Electric Television Slide Projector 
Type PF-4A. Provides for dissolves between 
dual sections and accepts slides, cards, small 
objects and strips of the following size: 

1 — 31/4 " x 4", mat opening; 21/4" x 3", 
standard transparent glass slides or 
opaques. 

2 — Opaque strip material 4" wide and 
any length. 

3 — Display material not exceeding 21/4" 
x 3" in area and up to 1" in thickness. 

Dimensions: H-52", L-335/8", W-20"; 
weight 195 lbs.; projection 43" for iconoscope; 
input 110 volts, 60 cycles, 1800 watts maxi-
MUM. 

Original cost $3,953.50. 

This unit is in new condition but has been 
replaced in our operation by a 21/4" x 21/4 " 
slide projector. Will sacrifice. Offers consid-
ered. Address: 

this 

G-V 
time delay 

relay 
does many jobs 

Ill For military or 
industrial use 

IM Miniature and octal 

MI Plug-in or flanged 
mounting 

Ill Hermetically sealed 

Canadian Broadcasting 
Corporation, 
701 Hornby Street, 
Vancouver, B.C. 

sizes 

other thermal 
relays 

cannot do... 

II Adjustable or 
non-adjustable 

II Delay intervals 1/4 sec. 
to 5 minutes 

• Unaffected by ambient 
temperatures-70° to 100°C 

Our facilities assure prompt deliveries 

Write for bulletin and help with your particular problems 

G-V CONTROLS INC. 
54 Hollywood Plaza 
East Orange. N. J. 

HAMMOND MANUFACTURING COMPANY LIMITED, Guelph, Ont. 

Represented in Canada by: 
LEONARD ELECTRIC, LTD., 346 Bering Ave., Toronto 18 



New Honeywell High Gain 

Weld-Seal TRANSISTORS 
New rugged ter-
minals permit easy 
soldering of con-
nections without 
harming the tran-
sistor. 

New welded case 
—hermetically 
sealed for superior 
ruggedness and 

TYPES H.S, H6, H7, AVAILABLE NOW: 

They're welded--so you can build new ruggedness and durability into 

your equipment! And the new line of Honeywell transistors gives you 
superior electrical performance and high, uniform power gain over a 

wide range of collector current values. You get long life, outstanding 
stability and performance. Take advantage of these new and improved 
transistors now. Mail coupon for full information today! 

A COMPLETE LINE OF POWER TRANSISTORS TO MEET YOUR SPECIFIC NEEDS. 

bl5 H6 

Input Resistance 24-48 ems 27-54 ohms 

Power Conductance 17.5-35 mhos 35-71 mhos 

Current Gain, Median 30 

(for coilectar current of 2 amps.) 

H7 

30-60 ohms 

71-141 mhos 

60 

Honeywell 
Power Transistors 

HONEYWELL CONTROLS LIMITED, 
DEPT. 500, TORONTO 17. ONTARIO. 

%end (1(11(1 %het', I R-14 on Honeywell isiehl-,‘wal power I, 

NAME 

FIRM NAME 

ADDRESS 

CITY PROVINCE  

NEWS 
(Continued from page 54) 

Automatic Electric Sales 
Appoints Staff Engineer 

C. E. Marshall, P.Eng., has been ap-
pointed staff engineer of Automatic 
Electric Sales ( Canada) Ltd., Brock-
ville, Ontario. 
Formerly supervisor of equipment 

engineering, Mr. Marshall has had 
wide experience in the design and 
layout of automatic telephone ex-
changes and switching systems in 
Canada. In his new position he will be 
assigned to field engineering service 
and will be available to independent 
telephone systems for technical assis-
tance and advice. 

Canadian Marconi Appoints 
Internal Auditor 
- 

• André Mineau, B. Com., C. A., has 
been appointed Internal Auditor of 
Canadian Marconi Company, according 
to an announcement by T. C. Adams, 
Comptroller of the company. Prior to 
this present appointment, Mr. Mineau 
was connected with the firm of Price 
Waterhouse & Co., chartered accountants, 

for some years. 

Measurements Engineering 
Represents Keithley 
Instruments 

J. L. Gibson, sales manager of 
Keithley Instruments Inc., recently an-
nounced the appointment of Measure-
ment Engineering Limited, Arnprior, 
Ontario, as their exclusive Canadian 
representatives. 
The personnel of Measurement En-

gineering Limited will receive factory 
training on the Keithley line of 
electro-meters, D.C. amplifiers, decade 
isolation amplifiers, static detectors, 
micromicroammeters and megme-
gohmmeters, and voltmeters. The 
instruments are widely used in nu-
cleonic and electronic laboratories, in 
addition to the industrial field. 

(Turn to page 58) 

For further data on advertised products use page 65. 
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Throughout the manufacturing operation, 
Phillips Telephone Wires and Cables are 
constantly checked—to ensure uniformity of 
insulation resistance, mutual capacitance and 
dielectric strength. As a result, the Phillips 
Wires and Cables you buy are of a con-
sistently high standard. 

TELEPHONE CABLES For every type of telephone 
system, from a few stations in a small exchange, tc the 
largest communications network. 

Telephone Cable paper insulated, lead-sheathed 
for aerial, undercround or submarine use. 

Terminating Cable textile insulated, lead-sheathed 
for terminating exchange cables. 

Switchboard Cable textile or plastic insulated, 
braid or plastic sheath for local interconnections. 

Supervisory Control Cable paper, textile, plastic 
or rubber insulation with lead or plastic sheath for 
control purposes. 

Conductors in the above cables can be supplied in 
concentric, unit, quads and composite constructions. 
For extra protection, steel wire armour, steel tape 
armour, neoprene jacket or jute wrap can be st.pplied. 

ELECTRICAL COMPANY LIMITED 

WIRES & CABLES 
THE CANADIAN AFFILIATE OF THE B. I. C. C. GROUP 

Head Office — Brockville, Ont. 
MONTREAL • OTTAWA • TORONTO • HAMILTON 

WINNIPEG • REGINA • EDMONTON • VANCOUVER 

A. 

B. 

C. 

Telephone Cable 

Neoprene Drop Wire 

Switchboard Cable 

D. Submarine Cable 

TELEPHONE WIRES AND DROP CABLES - Phillips 
Telephone Wires and Drop Cable have the durability 
and long life expectancy required for dependable 
service under the toughest conditions. 

Drop Wire— parallel or twisted, neoprene or braided 

Inside Te.ephone Wire—PVC or rubber 

Distributing Frame Wire 

Switchboard Wire 

Bare Line Wire 

Interphone Wire 

Drop Cable— neoprene or polyethylene 

Rural Distribution Cable 

Telephone and Switchboard Cordage 

Any Phillips Telephone Wires ana Cables 

con be supplied to your 4oecifica.ion. 
3411 X 

Phillips Telephone Wires 8. Cables ere also distributed 
throughout Canada by Automatic Electric Sales ( Canada) Ltd. 
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High Quality at Low Cost 

Maxim urn Performance 

Proven Dependability 

>C• 

CY-

t 

31)h a 

SYMMON Vacuum Process 

SELENIUM RECTIFIERS 
Through their unique vapor deposit process and quality control 
methods SYNTRON is able to provide Rectifiers of extreme 
uniformity, long life and stability. Engineered to meet the most 
rigid requirements. Constructed from quality materials, able to 
withstand shock and vibration and treated against adverse climatic 
conditions. Designed for continuous, dependable, trouble-free, 
maintenance free operation. Operation is instantaneous — no 
warm-up time required. Their low forward voltage drop means longer 
life and lower operating temperature. SYNTRON builds the largest 
variety of Selenium cell sizes in the industry. Let our application 
Engineers recommend the best rectifier for your application. 

SYNTRON Selenium Rectifiers are NOW 
macle in Canada 

SYNTRON manufactures the largest range of 
Selenium cells in the industry. They range in 
plate size from a small 1" x 1" to a large 12" 
x 16". Also available are the high voltage 
cartridge type rectifiers and complete line of 
radio and television stacks. 

Write for complete catalogue 
data — FREE 

SYNTRON (CANADA) LIMITED 
12 MAIN STREET EAST • Dept. K • STONEY CREEK, ONTARIO 

NEWS 
(Continued from page 56) 

Standard Telephones And 
Cables Appointments 

F. Tomlinson, executive vice-presi-
dent, Standard Telephones & Cables 
Mfg. Co. ( Canada) Ltd., Montreal 
announces the appointment of Robert 
A. McEwen as comptroller ,and secre-
tary, and Eric Dace, treasurer and 
assistant secretary, of the company. 

R. A. MeEWEN E. RACE 

S.T. & C. is the Canadian operation of 
International Telephone and Tele-
graph Corporation, New York, N.Y., 
worldwide electronics and telecom-
munications manufacturers, and is 
associated with Standard Telephones & 
Cables Limited, London, England. 

National Electrical Week 
In Canada 
The electrical industry is promoting 

a National Electrical Week in Canada 
for February 10-16, 1957. This an-
nouncement came from the Canadian 
Electrical Council, who met in Decem-
ber to consider appropriate means of 
conducting such an effort to tie in 
with a similar activity in the United 
States. National Electrical Week has 
been planned as a means of strength-
ening the role of electrical industry in 
Canada and further emphasizing the 
importance of electricity in the na-
tional economy. 

Industrial Wire And Cable Ltd. 
Opens New Plant 

Industrial Wire and Cable Limited 
announces that its new plant in 
Toronto was officially opened in 
December, 1956. The new building 
greatly increases manufacturing facili-
ties of the company which has been 
serving the electrical industry in 
Canada for more than two decades. 

The modern, one story building 
embodies all the latest design and 
engineering developments and was 
built to meet the current increased 
production demands caused by the 
continuous growth in volume and de-
velopment of new electrical wire and 
cable products. Future expansion can 
easily be carried out on the new 
property which offers ample space for 
new development when required. 

For further data on advertised products use page 65. 



W. Evan-Jones To 
Age Publications Ltd. 
Norman McHardy, president of Age 

Publications Ltd., has announced that 
Mr. Walter Evan-Jones will shortly 
be joining the staff of ELECTRONICS 
AND COMMUNICATIONS magazine. 

Mr. Evan-Jones, who was born and 
received his education in Toronto, has 
been actively engaged in the radio, 
communications and electronics fields 
for the past eighteen years. During 
this time he has served with Northern 
Electric, Rogers-Majestic Ltd., the 
Hydro-Electric Power Commission of 
Ontario, the Canadian Marconi Com-
pany, the Commercial Electronics 
Division of the Canadian Westing-
house Company Ltd. and leaves the 
position of branch manager, Central 
Ontario Sales District, of Measure-
ment Engineering Ltd. to come to 
ELECTRONICS AND COMMUNICATIONS 
magazine. 

In his new position on the staff of 
Electronics and Communications 
magazine, Mr. Jones will be occupied 
in both the advertising and editorial 
departments. 

Fourth Annual Canadian 
Room For New York 
The fourth annual Canadian Room 

will be held in Suites 114-116 at the 
Commodore Hotel, New York during 

4 the forthcoming Institute of Radio 
Engineers, National Convention and 
I.R.E. Show to be held in New York 
from March 18 to 21. 
The Canadian Room held each year 

• during the IRE National Convention 
is to provide Canadian visitors to the 
show with a central meeting place 
in which •they may arrange to meet 
their business colleagues and friends. 
Last year more than 250 Canadians 
engaged in the electronics and com-
munications industries visited the 
Canadian Room. In addition many 
American officials of firms engaged in 
these industries visited the room to 
meet their Canadian representatives. 
Personnel in charge of the room this 

year will be made up from the staff 
of ELECTRONICS AND COMMUNICATIONS 
magazine. They are Bud Dallyn, ad-
vertising manager, W. J. Heron, 
advertising representative, and T. W. 
Lazenby, editor. 

It is expected that last year's Cana-
dian Room attendance will be greatly 
exceeded during the forthcoming New 
York I.R.E. Show. 

Airtron Operates Canadian Plant 
Airtron Canada, Ltd. is a new 

organization developed as part of an 
aggressive expansion program by 
Airtron, Inc. of Linden, N.J. The 
Canadian plant is located at Renfrew, 
Ontario, and the sales operation is 
directed from the main office at 300 
Campbell Avenue, Toronto. Airtron 
make a wide range of electronic com-
ponents and aircraft accessories. 

(Turn to page 60) 

SORENSEN & COMPANY, INC. 375 FAIRFIELD AVE., STAMFORD, CONN. 

WHY SETTLE FOR LESS? 

W HEN YOU SPECIFY POWER SUPPLIES 
. . . you are entitled to al/ of the benefits of complete facilities, 
thoroughly experienced engineers, wide product range, prompt 
delivery and competitive prices. 

W HY SETTLE FOR LESS? 
Take a standard DC requirement, anywhere between 6 and 1000 
volts. You need a good, reliable standard DC source — you want to 
be able to install it and forget it. You want it promptly and, since 
it's a standard item, you want it for a reasonable price. 

If you investigate Sorensen's "Nobatron"' group — more than 70 
models available "off the shelf" — and look a bit deeper than the 
electrical and mechanical specs, here's what you'll find: 

'Req. U S. Pot. Off. ( NO BATTERIES — ELECTRONIC CONTROL) 

HE OUTSIDE APPEARANC 

lean, functional, careful attention 
to small details. Not always vital, 
bur indicators of quality design, 
workmanship, and materials. 

EAT, UNCLUTTERED WIRING-

411-t .411011114.._ 
firm, long lasting connections — 
hallmarks of skilled people. You 
don't learn this workmanship over-
night, but it's the key to a reputa-
tion for precision. 

HE ACCUMULATED EXPERIENCE OF 
PRENSEN'S ENGINEERING STAFF — 

pecialising in power control — is 
more than 215 man-years. That 
means less "second guessing," 
less engineering time, faster deliv-
ery, lower cost. And better units. 

OP QUALITY COMPONENT 

, 

rugged construction — sound engi-
neering proved by tens of thousands 
of successful units. 

WE CAN MAKE A COMPONE 
BETTER, WE DO. 

If somebody else con do it better, 
more economically and faster — like 
we make power supplies — we buy 
it. Either way, it means better qual-
ity for you. 

UR SALES ENGINEERING STAFF AND 
MANUFACTURERS REPRESENTATIVES 

work together to put all of these 
facilities, all of this experience, at 
your immediate disposal All it takes 
is a phone call. 

In short, don't just buy "a power suppfy." Whether it's a precision regulated 
source for a special job, or a sic, law cost unit, start with Sorensen . . . 

"The authority on controlled power for research and industry" 
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Lest confusion reign 

Once there was a Prospect who wanted a small, fast relay 

that would respond to the direction of flow of current, 

and which would do it at least a few million times. 

He journeyed from Source to Source, asking his questions 
with straightforward hopefulness. But everywhere the answers 

were equivocal, with nary a single " Yes" or " No." 

There were moments when he thought a center off type for 

differential operation was just what he wanted, but he became 

uncertain after losing the ability to distinguish between 

spring bias and the everyday human variety. At other times, 

also, in the company of other Sources, his hopes rose 

when answers about "speed" began " will handle 750 pulses 

per second ..." ( here was the way he liked to hear people talk), 

only to sink again when followed by such words as 
"... depending, of course, on the amount of excitation 

expressed as a net pulse level." Long before, he had abandoned 

Pinning Down, and had begun a desperate attempt 
at Keeping Up. But finally he realized he sought in vain/ 

a relay to meet his requirements could not possibly be 

described simply. He wandered away, head bowed 
—crumpled fragments of data sheets fluttering after him. 

Series 72 HIGH SPEED RELAY 

With what may seem like undue pride, we only wish this 
wretched soul had stumbled on one of our devices, 
namely the Sigma 72 relay. Not that the language of 
our literature is so pristine, wholly untouched by the 
Jargon of the Trade, but we could have told him that our 72 

Is an SPDT relay which responds to direction of 
current flow. 

In correctly designed circuits, takes about 0.2 
milliseconds for transferring its contacts and is 
intended for high speed switching up to 500 
pulses per second. 

Gives practical value to its high operating speed 
by switching a 60 ma.110VDC inductive load half o 
billion times on the average without maintenance. 

Allows repair and adjustment by the user (detailed 
manual and test set available). 

By comparison, takes up little space (lyie dia. 
x 231s" high) and is lightweight. 

Bulletin on request. 

e 

I.P 

7 

/3 

.01 

0 

SIGMA INSTRUMENTS, INC., 
85 Pearl Street, So. Braintree, Boston 85, Mass. 

Canadian Representatives: 

SAMUEL C HOOKER ( CAN.) LTD., Montreal and Toronto • RON MERRITT, Vancouver, B.C. 

NEWS 
(Continued from page 59 

Professional Engineers 

Elect President 

John Holloway Fox, P.Eng., 0.B.E., 
of Toronto, has been elected president 
of the Association of Professional 

Engineers of On-
tario, whose mem-
bers number some 
15,000. Mr. Fox 
succeeds Merritt 
W. Hotchkin, 
P.Eng., of Kirk-
land Lake, Ont., 
as chief executive 
of Canada's lar-
gest professional 

J. H. FOX society which 
serves as the 

licensing body for the province's 
engineering profession. 

Mr. Fox has been a member of the 
A.P.E.O's executive council since 1953, 
serving last year as 1st vice-president. 
The annual meeting of the A.P.E.O. 

will be held in Toronto on January 26. 

International Telex 

Makes Its Debut 

International Telex — a new over-
seas telegraph development for Canada 
— was inaugurated on December 3 
from the new Montreal headquarters 
building of Canadian Overseas Tele-
communication Corporation. 
Opening of this new overseas tele-

graph service from Canada now pro-
vides Canadian business with direct 
teleprinter connection between Inter-
national Telex subscribers in many 
parts of the world and permits two-
way printed conversations. 

At the outset the service was made 
available to subscribers in Montreal, 
Ottawa, Toronto, Winnipeg and Van-
couver, and it will be extended to 
other parts of Canada as soon as 
possible. 

CDC To Market 

Bendix Aviation Equipment 
Airborne electronic communications 

and navigation equipment made by 
Bendix Aviation Corporation will in 
future be handled exclusively by Com-
puting Devices of Canada Limited. 
This agreement, recently announced 
by C. F. Hembery, CDC President, is 
part of the comprehensive arrange-
ments concluded during last summer 
between Bendix and CDC, whereby 
Bendix acquired a minority interest in 
CDC, and CDC received exclusive 
rights to Canadian sale of a wide range 
of Betulix products. 

Servicing of equipment covered in 
the agreement will be handled by 
CDC. 

(Turn to page 62) 
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E LECTRONICS & COMMUNICATIONS MAGAZINE invites you to make the 
Canadian Room your headquarters while attending the Institute of Radio 

Engineers' Convention and I.R.E. Show in New York from March 18 to 21. 

The Canadian Room will be open from Sunday afternoon, March 17, and 

every day thereafter from 4 in the afternoon until 10 p.m. during the 

course of the Convention. 

ELECTRONICS & COMMUNICATIONS - 31-35 Willcocks Street, Toronto 5, Ontario 

There's a dependable 

-glence/AN 
SCINFLEX CONNECTOR 

for every electrical circuit 

These electrical connectors are designed and built to 
provide maximum performance under the most rugged 
operating conditions. 

Well recognized for outstanding characteristics of 
resistance to moisture and vibration, these connectors 
are provided in a variety of AN types. 
Our Sales Department will be glad to furnish com-

plete information on request. *Trademark 

For further information write: 
200 Laurentien Blvd., Montreal 

AVIATIeELECTRIC 

CANADIAN AFFILIATE OF BENDIX AVIATION CORPORATION 

pilL 1 

.-<,-

AN "A" 
General Duty 

AN " E" 
Environment 
Resistant 

AN3057B 
Cable Clamp 

P Ç c 

AN "C" 
Pressurized 
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Fergus, Ont. 

NARROW CHANNEL TESTS 
(Continued from page 23) 

transmitters 1 and 2 transmitted and 
mobiles 1 and 2 observed intermodula-
tion product on channel 3. This was 
weak but not negligible. Test 4 below 
however, showed that this point was 
close to the limit of the interference 
area. There was no cross modulation 
interference between channel 1 and 2 
at this point 

Test 4. Limit of Intermodulation 
Area:- This test was carried out at a 
distance approximately 100 yards west 
of point A and the interference on 
channel 3 was seen to disappear. The 
test was repeated with the squelch 
inoperative, but again, no interference 
was observed. 

Test 5. Cross Modulation and In-
termodulation:- This test was carried 
out at point B (see map) where the 
field strengths of base stations .1 and 
2 were large and approximately equal 
and where the field strength of base 
station 3 was comparatively small. 

With base transmitter 2 modulated, 
mobiles listened on channel 1 and 
observed the cross modulation as the 
carrier of base transmitter 1 was peri-
odically switched. 
With base transmitters 1 and 2 both 

modulated, mobiles observed the in-
termodulation product on channel 3 
(this carried both modulations). The 
base transmitter 3 then transmitted a 
carrier which produced a heterodyne 
whistle on channel 3. 
Both types of interference were 

quite strong at this point. A further 
test was made here with the squelch 
inoperative, to ensure that the inter-
ference was not partly masked by 
direct adjacent channel breakthrough, 
or desensitization; neither of these 
effects could be observed however on 
testing for them. 

Test 6. Direct Adjacent Channel 
Interference (Base to Mobile):- With 
mobiles at point R (site of base station 
channel 1), the mobiles listened on 
channel 2 while base station trans-
mitted on channel 1. The test was 

repeated with the squelch inoperative. 
In both cases no interference was 
observed. 

15 kc/s AM System Tests 

(Intermodulation and cross modula-
tion tests were not repeated since 
these are independent of channel 
spacing.) 

Test 7. Direct Adjacent Channel 
Breakthrough (Mobile-to-Mobile):- With 
two mobiles at point R, mobile 2 trans-
mitted on channel 2 and mobile 1 lis-
tened on channel 1.5.This was repeated 
with mobile 2 transmitting on channel 
1. For this test the mobiles drove 
slowly away from each other until no 
interference was noted. Interference 
disappeared at a spacing of approxi-
mately 200 yards. 

Test 8. Direct Adjacent Channel 
(Base to Mobile):- With mobile at point 
C, base station transmitted on channel 
1 while the mobile listened on channel 
1.5. Point C represented the limit of 
adjacent channel interference from 
base station 1. 

F.M. Test 
Test 9. Direct Adjacent Channel 

Breakthrough (F.M. Base to A.M. mo-
bile):- With an A.M. mobile located at 
point R, no interference was experi-
enced when listening on channel 3, 
while the base station F.M. was trans-
mitting on channel 4. (Note this was 
located at point R and was actually 
base 1 operating on 161.205 F.M.) 
When the squelch was made inopera-
tive some noise was heard from the 
F.M. transmission, this being sideband 
noise. 

Conclusions 
It was shown that adjacent 30 

kc/s A.M. systems operating in the 
same area were quite practicable. 
There was no interference from ad-
jacent channel breakthrough. In fact, 
intermodulation, which is independent 
of channel spacing, was one of the 
limiting factors; since this equipment 
embodied the latest design techniques 
to reduce intermodulation, the perfor-
mance was better than that at present 

Telemasts 

FOR COMMERCIAL 
COMMUNICATIONS 

Masts to 200 ft.—single, twin-H, and 
quadruple — designed to CSA spec-
ifications. Hot galvanized steel, re-
sistance welded to Canadian Welding 
Bureau standards, in accurate jigs 
that insure easy and perfect erection. 
10-feet sections completely hot gal-
vanized after all fabrication. Galvan-
ized hinged steel base and complete 
line of attachment fittings. 

: A : • . LIMI ED - 
Est. 1874 

obtained from many 60 kc/s systems. 

The 15 kc/s tests showed that such 
a system would be practicable, but 
adjacent channels would require 
some degree of geographical spacing. 
Channel allocations on a 15 kc/s basis 
therefore, would require careful study 
by the appropriate licensing authority. 

Direct adjacent channel interference 
caused in an A.M. system by a 30 kc/s 
adjacent F.M. system, was found to be 
negligible. More comprehensive tests 
would have to be made, however, to 
fully assess interference problems 
caused in adjacent channel dissimilar 
systems. 

Finally, it is felt that 30 kc/s equip-
ment, (operating on 60 kc/s channels), 
should be introduced now into exist-
ing 60 kc/s systems, as this would 
considerably simplify the future 
changeover to 30 kc/s spacing. Some 
compatibility problems within the 60 
kc/s system will arise, but can be 
easily overcome with reasonable tech-
nical planning. The successful opera-
tion, however, of 30 kc/s equipment 
in any system, will require the use of 
accurate test equipment and well 
trained personnel to periodically 
check frequency and to do general 
maintenance on the equipment. 

NEWS 
(Continued from page 60) 

C.G.E. Announces New 
Research Laboratories 
A major new engineering labora-

tory devoted to applied research and 
advance engineering is being set up 
by Canadian General Electric Com-
pany at its Peterborough plant. 
Announcement of the new 22,000 

square foot laboratory was made by 
company president James H. Goss. He 
said the new engineering laboratory, 
together with the control laboratories 
that contribute to its work in Peter-
borough, represent an investment of 
about $1,000,000. 

Mr. Goss indicated that, while the 
laboratory would assist all technical 
groups within the company, its main 
function would be concerned with the 
technical activities of the company's 
capital goods business. 

He defined the laboratory's function 
as "applied research, engineering de-
velopment, consulting and control." 
The laboratory staff numbers 52, in-

cluding electrical and mechanical en-
gineers, chemists, metallurgists, physi-
cists, mathematicians and laboratory 
apprentices. Manager of the labora-
tory is Charles K. Fraser. 

Included in equipment ordered for 
the laboratory is an IBM650 computer, 
first of its kind to be put in use by 
any industry in Canada outside the 
defence field. 

Mr. Goss said the laboratory was 
another indication of the "coming of 
age" of Canadian engineering. 

For further data on advertised products use page 65. 



63 

Change Of Name For 
Foundry In Kitchener 
The company formerly known as 

Hayward-Tayler Foundries, Ltd., of 
Kitchener, Ontario, has been acquired 
by Indiana Steel Products Co., of Val-

ELECTRONIC INSTRUMENT 
MECHANICS 

For the testing, installation and 
maintenance of a wide range of elec-
tronic equipment used in research 
and in industrial processes, includ-
ing nuclear counting and measuring 
equipment, electronic regulators and 
controllers, intercommunication sys-
tems and test equipment. 
Applicants must have High School 
graduation or the equivalent and a 
thorough knowledge of basic elec-
tronics, plus five years' related 
practical experience. 
$2.04 per hour — 40 hour, 5-day 
week, employee benefits. 
Regular bus service between project 
and Deep River, Chalk River. 
Petawawa and Pembroke. 
State all particulars in first letter to 
File 7G. 

ATOMIC ENERGY OF CANADA 
LIMITED 

Chalk River, Ontario 

SPACE TO RENT 
RADIO FIRMS PREFERRED 

4000 feet 

Next door to Canadian 
Tire Corp. Sprinkler, bright 
3rd floor light assembly 
warehouse or showrooms. 
Complete living quarters 
included. Apply: 

Canadian Electrical Supply 
877 Yonge St. Toronto 

WA. 1-5111 

INSTRUMENTATION 
ENGINEERS 

Excellent opportunity and in-
teresting work is available with 
our rapidly expanding organiza-
tion handling special electronic 
instruments and components. 
We require: 

Sales Engineers 
Service Technicians 
Telemetering Systems 

Engineers 
System Application 

Engineers 
System Design Engineers 

All replies and inquiries held 
in strict confidence. For further 
information write, phone or 
visit: 

A. G. SHACK 
Electromechanical Products 

Markham Road and 401 Highway 
Agincourt, Ontario 

Phone: Bus. AX. 3-7011 
Home AX. 3-5761 

paraiso, Indiana, and will in future be 
known as The Indiana Steel Products 
Company of Canada Ltd., Kitchener, 
Ontario. 

The company produces permanent 
magnets of east and sintered 
Indox ceramic types, Cunife, Cunico, 
and formed magnets, also stainless 
steel as well as other special high 
alloy castings. 

Raytheon Canada Ltd. 
Appoints Sales Manager 
The appointment of R. S. Williams 

as commercial sales manager has been 
announced by Raytheon Canada Limi-
ted, recently established by Dominion 
Electrohome Industries Limited and 
the Raytheon Manufacturing Company, 
internationally known electronics 
manufacturers. 

Mr. Williams has had broad ex 
perience in the marketing and sale of 
electronics in Canada, having served 
as manager of sales in the radio tube 
division of Rogers Majestic Electronics 
Limited prior to joining the Raytheon 
firm. Utilizing his first-hand know-
ledge of the industry and intimate 
contacts with both manufacturers and 
distributors in Canada, his first dut 
will be the organization of a nation-
wide distributing organization. 

C. Wesley Carnahan 
Re-locates In Palo Alto 

C. Wesley Carnahan, vice president 
and general manager of Varian of 
Canada Ltd. since the firm's opening 
in October, 1955, has relocated in Palo 
Alto where he was called to serve as 
technical assistant to H. Myrl Stearns, 
executive vice president and general 
manager of Varian Associates, leading 
peninsula electronics firm. In making 
the announcement, Stearns said that 
in addition to his new post, Carnahan 
will continue as vice - president of 
Varian Associates' Canadian operation. 

Crane Packing Company 
Expands Hamilton Plant 
Crane Packing Company of Chicago, 

Ill., has recently completed a 3-year 
expansion and construction program 
to make its manufacturing and service 
facilities immediately available to 
important industrial areas throughout 
the United States and Canada. This 
program has included considerably 
expanded offices and factory at Hamil-
ton, Ontario, which give immediate 
access to Canadian enterprise. 
Products and accompanying engi-

neering services of the company are 
the responsibility of five divisions, 
namely: mechanical packings, 
mechanical seals, ChemIon products, 
Lapmaster lapping machines and 
compounds. Each is supplemented by 
research, design and development 
laboratory facilities. 

Representative 
Wanted 

Outstanding U.S. firm, 

manufacturing a complete 

line of standard cabinets - 

racks - panels and chassis 

for the electronic indus-

try, seeks Canadian Rep-

resentative — one already 

handling components and 

with good connections 

with distributors and 

manufacturers. 

Write Box 503 

ELECTRONICS AND 

COMMUNICATIONS 

31 Willcocks St. 

Toronto 5 Ontario 

‘ligtne 
SCINTILLA 
CONNECTORS 

DELIVERY IS RIGHT 
PRICE IS COMPETITIVE 
QUALITY IS TOPS 
BENDIX-SCINTILLA connectors 
are now aNailable in Canada. 
Profit from the dependable per-
formance of these famous con-
nectors. 

• 
Fast delivery of AN Types A, C • 
and E from Montreal stock. • 

AVIATIOtilifELECTRIC 
I. IM ITID 

CANADIAN AFFILIATE OF BENDIX AVIATION CORPORATION 

ELECTRONICS & COMMUNICATIONS, JANUARY, 1957 
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NORTH TYPE " E" 
RELAYS FOR INDUSTRY 

in production for early delivery 

North's new addition to its extensive line of relays, the 

industrial standard Type E Relay, is now in production 

and available for delivery. The large scale production and 

engineering facilities of NORTH assure you a reliable source 

of supply to meet your requirements for Type E Relays. 

• Available with: 
Solder Terminals 
8-11-20 pin plug-in terminals 
Taper pin coil terminals 
Taper tab spring terminals 

• Up to 10 springs maximum per pile-up. 

• Contact Materials: 
Gold, Palladium, Silver 

• Overall length with solder terminal, 
21,4". 

• With adjustable screw-type residual 
and fixed nylon flap-type residuals. 

• Standard range of coil resistances from 
5 to 21,000 ohms. 

• Mountings: 
Two # 6-32 screws on '.1" spacing. 
Standard plug-in mountings available 
with or without auxiliary hold-down 
brackets. 

Canadian Distributors for NORTH ELEC'RIC CO. 

ERICSSON 
TELEPHONE SALES OF CANADA LIMITED 

Industrial Division • 1 30 Bates Road, Montreal 8, P.Q. REgeot 1-6428 

NEWS 
,Continued from page 63) 

Phillips Announces 
Two Appointments 

I). C. Brasier ( Toronto) manager, 
central region of the Phillips Elec-
trical Company Limited, recently an-
nounced two new appointments. 

C. F. JARDIM 

C. F. Jardim, B.Eng.E., P.Eng., 
becomes the new manager of the 
Toronto branch, covering Toronto and 
Northern Ontario. Mr. Jartlim was 
formerly in the company's wiring 
development section before becoming 
sales engineer with the Toronto office. 

R. H. PITFIELD 

R. H. Pitfield, B-Eng.M., is ap-
pointed manager of magnet wire sales 
for the company throughout Canada. 
Although his area of 'activity will 
primarily be in Ontario, Mr. Pitfield 
will be available to assist other com-
pany offices across Canada. Mr. Pit-
field was formerly sales engineer with 
the company in Toronto. 

(Turn to page 67) 
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NEWS 
(Continued from page 64) 

IRE Bestows High Honor 
On Canadian 

Dr. J. T. Henderson, head of the 
electricity and mechanics section of 
the Division of Applied Physics, 
National Research Council of Canada, 
has been elected president of the In-
stitute of Radio Engineers for 1957. 

This is the first time a Canadian 
has been singled out for the distinc-
tion of heading this international body 
which represents 55,000 members of 
the radio engineering profession. 

Dr. Henderson was previously re-
gional director for Canada and was 
a member of the Advisory Committee 
to the Canadian IRE Convention held 
in Toronto in October of this year. 

Adalia Computations Ltd. 
Installs ALWAC Computer 
Adalia Computations Ltd. of Mont-

real reports the installation of an 
ALWAC "electronic brain". 
The computer, manufactured by 

Logistics Research, of Redondo Beach, 
California, will be used by Canadian 
universities, business and industrial 
firms for solving complex problems 
and scientific research. 

Sir Robert Watson-Watt, who is 
president of Adalia Computations 
Ltd., is famed for discovery of radar, 
an achievement that brought him 
knighthood in England and the Medal 
of Merit in the United States. 
Other ALWAC computers are now 

being used by the U.S. Weather 
Bureau, U.S. National Security 
Agency, U.S. Military, Canadian Arma-
ment Research, Institute of Gas 
Technology, oil refineries, aircraft 
manufacturers, industrial firms, motor 
manufacturers, business firms and 
universities throughout the United 
States and Canada. 

Canada Wire Western 
Appointments 
Appointment of two district sales 

managers has been announced by vice-
president and sales manager L. G. 
Lumbers of Canada Wire and Cable 
Company Limited. 
Frank Heseltine has been made 

sales manager for Saskatchewan dis-
trict and Gordon F. Smith has been 
named sales manager for Manitoba 
district. 

Mr. Heseltine has been a Western 
Canada electrical industry sales spe-
cialist for nearly a quarter century. 
He has held Canada Wire posts at 
Regina and Winnipeg. 

Mr. Smith joined Canada Wire's 
Regina branch in 1939. He later was 
transferred to Winnipeg and during 
the war years he served in the navy. 
In the past ten years he has been 
assigned to Toronto head office, the 
Windsor - Sarnia - Chatham area, and 
Winnipeg. 

(Turn to page 68) 

VARIABLE 

RESISTORS 

I NGINEERED 

C'.RAMICS 
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The most 

complete line 

of Ceramic Trimmer Capacitors 

All units rated 
600 V. D. C. W.. 
1500 V. D. C. test 

Capacity range from 

.5 to 125 mnif• 

Small size—light weight 

Power factor less than 
0.2% at one megacycle 

r 

Centelab C.anada Ltd. 
804 Mi. Pleasant iRd, Taranto 12, Ontario 

D-23Sb 

Eight standard types. 

Special designs engineered 

to specifications. 

Rotors and stators ground optically flat, to 
insure dependability and accurate retrace. 

Lightweight rotors always in balance 
and under heavy spring pressure. Provide 
excellent stability under vibration without 
special locking device. 

All units easily adjusted. Full capacity 
range is obtained with 180° rotation. Equal 
stability is maintained at any position from 
minimum to maximum. 

For further information, 
write for Technical Bulletin . 2-101R1. 

A DIVISION OF GLOBE-UNION INC. 
918A East Keefe Avenue - Milwaukee 1, Wisconsin 
In Canada: 804 Mt. Pleas-ant Road, Toronto, Ontario 

SP.,ITCHES 

PACKAGED 

L ECTRON= CIRCUITS CAPRZ ,TORS 

Represented in Canada by: LEONARD ELECTRIC, LTD., 346 Bering Ave., Toronto 118, Ont. 

For further data on advertised products use page 65. 
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Consumers' Gas Company matches its 
expansion program with this "package" 

of Bell Telephone Communications Services 
Conversion to natural gas, construction of new pipe 
lines, rapid growth of consumer demand — all are part 

of this Toronto utility's big and busy program. And 
Bell Telephone's specialized communications are 

helping it along in three strategic ways: 

Bell 2-way Radiophone speeds laying of pipe lines, 
conversion of equipment by providing instant contact 
between despatcher and the 81 vehicles at work on 
these jobs. 

Bell Telemetering channels transmit 
information to and from this control 
centre shown above, operating the 
regulators and valves that handle 
the flow of gas into and through 
most parts of metropolitan Toronto. 

A new dial PBX system facilitates 
the handling of a greatly increased 
volume of calls. Shown here is part 
of the special customer contact 
service which required 24 positions 
of special answering equipment. 

Bell Telephone offers you the newest developments, 

the most advanced techniques in all aspects of modern 
business communication. You pay only for service: no 

capital outlay, no problems of maintenance, deprecia-
tion or obsolescence. Have Bell's specialists go into all 
your communication needs,without cost or obligation. 

THE BELL TELEPHONE COMPANY OF CANADA 

Specialized Communications Services 

NEWS 
(Continued from page 67 , 

General Controls (Canadian) 
Opens Vancouver Branch 
With the establishment of a factory 

branch office in Vancouver, B.C., 
General Controls (Canadian) Ltd. has 
opened its second Canadian branch 
within nine months. This announce-
ment was made by George Crothers, 
general manager of the automatic 
controls firm. 
Robert Sellers, formerly associated 

with General Controls British Colum-
bia distributor, Pacific Controls, Ltd. 
of Vancouver and Victoria, B.C., has 
been named manager of the new 
General Controls office, located at 1042 
Davie Street in Vancouver. 

McBee Company Enters 
Electronics Data Field 
The McBee Company Limited of 

Toronto, producers of "Keysort" and 
other lines of accounting systems, has 
announced its entry into the field of 
electronic data and processing equip-
ment. 
An off-shoot of the Royal McBee 

Corporation, the McBee Company has 
been steadily increasing its sales since 
its formation in 1947. 
A little more than a year ago, the 

company moved to a new 40,000 ft. 
plant at 179 Bartley Drive, Toronto 16, 
which afforded better opportunity for 
expansion. 
With two Canadians, T. P. Louns-

brough and J. W. Bryers, on the 
board of directors, the McBee com-
pany's policy is in line with the cur-
rent trend, which is for American 
parent-firms with companies estab-
lished in Canada to install Canadians 
as top executives. 

Toronto Section, IRE, 
Holds January Meeting 
At its regular meeting on January 

14, The Institute of Radio Engineers 
heard a paper on 450 mc communica-
tions by M. A. Robbins of the Canadian 
Marconi Company. Mr. Robbins dis-
played a new Marconi compact mobile 
450 mc transmitter-receiver unit. With 
the aid of slides he explained the 
principles of circuitry involved and 
discussed the ability of this unit to 
accomplish highly efficient mobile 
communications in built-up cities and 
industrial areas. 
Two I.R.E. meetings will be held in 

February. On February 7, I.R.E. "Stu-
dents' Night" will hear 3 final year 
students from the University of 
Toronto, who will present papers on 
three selected subjects in competition 
for cash prizes. 
On February 25 a representative of 

the Philco Corporation, Philadelphia, 
will discuss Philco's new "APPLE" 
color television system . . . a new 
concept in color reproduction, but 
still using present day standards of 
transmission. (Turn to page 74) 

For further data on advertised products use page 65. 
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world's finest 

electronic equipment 

in kit form... 

HEATH KIT 
High Quality 
Advanced Design 
Reliable Performance 
Real Economy 

Heathkit 

VFO KIT 
Go VFO for added 
convenience and flexi-
bility. Functions with 
Heathkit AT-1 or DX-
35- or with most mod-
ern transmitters. Cov-
ers 160-80-40-20-15-11 
and 10 meters. Three 
basic oscillator fre-
quencies provide better 
than 10 volt average RF output. Plug provided far 
crystal socket of transmitter. VR tube for stability. 
Requires only 250 VDC at 15 to 20 ma. and 6_3 
VAC at 0.45A. 

MODEL VF- 1 

$1050 
-7 • 

Shpg. Wt. 7 Lbs. 

IHeathkit AMATEUR CW 
TRANSMITTER KIT 

MODEL AT- 1 

$ 29 5P 

Shpg. W. 
15 Lbs. 

Outstanding dol-
lar-per-watt value! 30-35 watts 

plate power input, bandswitching for 80. 40, 20. 
IS, I I, and 10 meters. Crystal or external VFO 
excitation. 52 ohm output—key click filter— 
copper-plated chassis—pre-wound coils. Uses 
6AG7 oscillator, 6L6 final. 

Heathkit ALL BAND 
COMMUNICATIONS TYPE 
RECEIVER KIT 

Unusual sensitivity and selectivity for price. Covers 
550 kc to 30 mc in 4 bands. AC power supply— 
electrical bandspread—antenna trimmer—separate 
RF and AF gain controls—noise limiter—head-
phone jacks— 
AGC—BFO. 
Cabinet availa-
ble separately as 
shown. 

MODEL AR-3 

52795 • 
(less cabinet) 

Shpg. Wt. 12 Lbs. 

Heathkit GRID DIP " 410, 

METER KIT 

71e, 
le 

MODEL GD-1B 

$19"•  
Shpg. Wt. 4 Lbs. 

Use as a signal source, 
for determining un-
known frequency. for 
checking resonance of 
tuned circuits, or For ad-
justing wave traps. 
Equally valuable in ham 
shack, service shop, or 
Liboratory. Features 500 

ua meter with sensitivity control, for indica-

tion. Covers 2 mc to 250 
mc with five coils, sup-

plied with kit. Coils pre-wound, dial scale pre-
calibrated. Easy to build, and extremely valuable 
for literally hundreds of jobs. 

MODEL QF-1 

sags shpg• wt• 
7 • 3 Lbs. 

Heathkit "Q" MULTIPLIER KIT 

Adds selectivity and 
flexibility to your re-
ceiver, and rejects un-
desired signal or hetro-
dyne. Tunes any signal 
within IF of receiver 
with effective (...) of ap-
proximately4,000. Pro-
vides sharp "Peak" or 
"null." Surpasses crys-
tal filter in flexibility 
of operation. Use with 
receiver having 450-
460 kc IF. Will not 

function with AC-DC receivers. Requires 6.3 VAC 
at 300 ma, and 150-250 VDC at 2 ma. Cable and 
plugs supplied for connection. 

Heathkit ANTENNA 
CO UPLER 

KIT 

MAOD-EL 
$14 5? 

Shpg. Wt. 4 Lbs. 

This coupler matches between the transmitter, and 
a long-wire end-fed antenna, and incorporates an 
L-type filter to attenuate signals above 36 mc and 
reduce TVI. 52 ohm coaxial input. Tapped inductor 
and variable capacitor for matching antenna. Neon 
RF indicator—copper-plated chassis—simple to 
build. Handles power up to 75 watts, 10 through 80 
meters. Use with Heathkit AT-I or DX-35. 

Heathkit ANTENNA 
IMPEDANCE METER KIT 

Use this instrument, with a source of RF signal, to 
determine antenna impedance, line impedance, and 
to solve impedance matching problems with fixed 
or mobile antennas or transmission lines. Also, 
will double as field strength indicator, or phone 
monitor. Uses 100 ua meter and features calibrated 

impedance scale on control 
knob. Covers 0 to 600 ohm,. 
A valuable device in any ham 
shack. 

$14 59 MODEL AM- 1 • Shpg. Wt. 2 tbs. 

Heathkit PHONE & CW 
TRANSMITTER KITS 

Both the DX- I00 and the DX-35 are de-
signed especially for you—with the fea-
tures most important to efficient and 
practica' amateur operation! 

$1895° 
MODEL 

DX- 100 

Shpg. Wt. 120 Lbs. 

Shipped motor freight unless otherwise specified. 
$50.00 deposit required on 

c.o.d. orders. 

This transmitter ;s rapidly becoming the 
accepted standard in its price class. An 
outstanding dollar value! 

100 watts RF output—build in power 
supplies—built in VFO and modulator— 
bandswitching on 160, 80, 40, 20, 15, 11, 
and 10 meters—phone or CW operation. 
100 watts output on phone, and 120 watts 
on CW. TVI suppressed—pi network 
output coupling—extensive shielding— 
matches 50 to 600 ohms—VFO dial and 
meter face illuminated—high quality 
components used throughout. Uses 1625 
tubes in push-pull to modulate 6146 tubes 
in parallel. Complete schematic diagram 
and technical specifications available on 
request. 

MODEL 

DX-35 $569,5 
Shpg. Wt. 24 Lbs. 

This exciting new kit features phone and 
CW operation on 80, 40, 20, 15, 11, and 
10 meters. Completely bandswitching. 
Plate power input up to 65 watts on CW, 
with controlled carrier modulation peaks 
to 50 watts on phone. Features built-in 
modulator, power supplies, pi network 
output circuit. Separate I2BY7 buffer 
stage assures plenty of drive to the 6146 
final. Switch selection of three crystals, 
or may be excited from external VFO. 
Panel meter reads final grid or plate cur-
rent. Complete schematic and specifica-
tions on request. 

HEATH COMPANY A Subsidiary of Daystrom, Inc BENTON HARBOR .3. MICH. 
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Heathkit HARMONIC 
DISTORTION METER KIT 

MODEL HD- 1 

$495° 
Shpg. Wt. 13 Lbs 

Use with low-dis-
tortion audio gener-
ator to measure har-
monic distortion of 

audio amplifiers. Reads distortion on meter as per-
centage of input signal. Operates between 20 and 
20.000 cps. High impedance VTVM built in for 
initial reference settings and final distortion read-
ings. VTVM ranges are 0-1, 3, 10, and 30 volts full 
scale. I% precision resistors employed. Distortion 
scales are 0-1, 3, 10, 30, and 100% full scale. 

Heathkit 6-12 VOLT 

BATTERY ELIMINATOR KIT 

MODEL BE- 4 

$ 31 SP 

Shpg. Wt. 17 Lbs. 

Will supply either 6 or 
12 volt output to take 
care of auto radios on even the most modern car , 
Output voltage is variable from zero to 8 volts DC 
or 0 to 16 volts DC. Will deliver up to 15 amperes at 
6 volts or up to 7 amperes at 12 volts. Two 10.000 
microfarad output filter capacitors insure smooth 
DC output. Panel meters monitor output current 
and voltage. Will double as a battery charger. 

Heathkit 

HANDITESTER KIT 

This compact model easily 
slips into tool box, glove 
compartment, or coat pock-
et. Valuable as "extra" in-
strument in service shop. 
and ideal for the home ex-
perimenter. Very popular 
with appliance repairmen 
and electricians. Measures 
AC or DC voltage at 040, 
30, 300, 1000. 5000 volts full 
scale. Direct current ranges 
are 0-10 ma and 0-100 ma. 
Attractive black bakelite 
case. Ohmmeter ranges are 
0-3000 and 0-300,000 ohms. 

MODEL M 1 

$145° 
Shpg. Wt. 3 Lbs. 

Heathkit VARIABLE VOLTAGE 
REGULATED POWER 

SUPPLY KIT 

MODEL PS- 3 

$355g 
Shpg. W. 17 Lbs. 

Supplies regulated DC output that can be manually 
controlled from 0 to 500 volts. It will supply up to 
130 ma at 200 VDC, and up to 10 ma at 450 VDC. 
Large panel meter monitors output voltage or cur-
rent. Also provides filament voltage at 6.3 volts AC, 
up to 4 amperes. Filament and 13+ circuits are 
isolated from ground. Ideal lab power supply. 

Heathkit 

"Q" METER KIT 

The Model OM-I measures the Q  of inductances 
and RF resistance and distributed capacity of coils. 
Employs a 41/2 ' 50 microampere meter for direct 
indication. Features built-in signal source for tests 
at frequencies of 150 kc to 18 mc in 4 ranges. 
Measures capacity from 40 mmf to 450 mmf within 
± 3 mmf. Indispensable for coil winding, and 

for determining un-
known capacitor 
values. 

MODEL OM- 1 

$445° 
Shpg. Wt. 14 tbs. 

Heathkit IMPEDANCE 
BRIDGE KIT 

MODEL IB-2 

$595° 
Shpg. Wt. 12 lbs. 

Features a built-in oscillator and amplifier. Mea-
sures resistance, capacitance, inductance, dissi-
pation factors of condensers, and storage factor of 
inductance. D, Q, and DQ functions combined in 
one control. Employs 1/2 % resistors and 1/2 % silver-
mica capacitors. 100-0-100 ua. meter indicates 
null. Two section CRL dial provides ten separate 
units with accuracy of .5%. Fractions of units read 
on variable control. 

Heathkit 

CRYSTAL RECEIVER KIT 
MODEL CR-1 

$795 
• 

Shpg. Wt. 3 Lbs. 

This crystal radio covers the standard broadcast 
band from 540 to 1600 kc. It employs two high Q 
tank circuits that are tuned separately for the de-
sired station. A sealed germanium diode is featured 
for detection. No critical "cat's whisker" to adjust. 
Kit includes a pair of high impedance head sets, and 
is easy to build, even for a beginner. Construction 
manual takes "educational" approach and explain, 
theory of signal reception. Requires no external 
power for operation. Ideal standby unit for emer-
gency reception of civil defense signals in case ol 
power failure. 

Heathkit BROADCAST BAND 

RECEIVER KIT 

You can build your own radio receiver with con-
fidence. even if you are a beginner. Complete step-
by-step instructions insure success. Features trans-
former-type power supply, high gain miniature 
tubes, built-in antenna, 51/2 ' speaker, and planetary 
tuning from 550 kc to 1600 kc. 

CABINET: Fabric covered plywood cabinet with 
aluminum panel as shown. Port #9I-9A, shipping 
weight 5 tbs. $4.50. 

MODEL BR-2 

$ 17 5P 

(less "' bone') 

Shpg. Wt. /0 I. bs 

HEATHKIT 
AUDIO TEST EQUIPMENT 
You can equip your shop for complete 
analysis and test of high fidelity audio 

equipment by employing Heathkit in-
struments. Professional equipment you 
can afford! 

AUDIO OSCILLATOR KIT 
(SINE-WAVE — SQUARE WAVE) 

MODEL A0-1 

• 

Shpg. Wt. 10 Lbs. 

Produces sine wave or square wave sig-
nals from 20 to 20,000 cps in three ranges. 

Designed for use in service shop, or home 
workshop. Employs thermister for output 

regulation. Features high level output, 
low distortion, and low impedance out-
put. Produces sine waves for audio test-

ing, or will produce good, clean square 
waves with a rise time of only 2 micro-
seconds. Very simple to build from com-
plete instructions supplied. 

AUDIO GENERATOR 

MODEL AG 9 

$345° 
Shpg. Wt. 8 Lbs. 

This generator 
features low dis-

tortion (less than 
.1%). Ideal for use with Model HD- I, or 
in other applications requiring low signal 

distortion. Frequency accuracy within 
± 5%. Features step-type tuning from 10 

cps to 100 kc, with three rotary switches 
to provide two significant figures and a 
multiplier. Output monitored on a large 
41/2' meter. Meter calibrated for output 

voltage or db. Output ranges are—.003. 
.01..03, . 1, . 3, 1, 3, and 10 volts. 

AUDIO ANALYZER KIT 

MODEL AA- 1 

$595° 
Shpg. Wt. 13 tbs. 

This combination instrument provides 
the functions of an AC VTVM, audio 

wattmeter, and intermodulation analyzer. 

Includes built-in high and low frequency 
oscillators for intermodulation distortion 
tests. VTVM ranges are .01, .03, . 1, . 3, 

1, 3, 10, 30, 100, and 300 volts rms. Watt-
meter ranges are . 15 mw, 1.5 mw, 15 mw, 

150 mw, 1.5 w, 15 w, and 150 w. IM 
scales are 1%, 3%, 10%, 30%, and 100%. 

Provides internal loads of 4, 8, 16, or 600 
ohms. An extremely valuable instrument 
for the audio engineer, or serious audio-

phile. 
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HEATHKIT HIGH FIDELITY 

AMPLIFIER KITS 
Proven circuit designs and step-by-step instructions insure 
successful construction, even if you have never built a kit 
before. 

rt• 
• cue . 

KIT COMBINATIONS: 
W-5M Amplifier Kit: Consists of main 
amplifier and power supply, all on 
one chassis. Complete with all neces-
sary ports, tubes, and comprehensive 
manual. Shag. Wt. 31 Mt. $5975 
Express only 

W-5 Combination Amplifier Kit: Con-
sists of W-5M amplifier kit listed 
above plus Heathkit Model WA-P2 
Preamplifier kit. Complete with all 
necessary parts, tubes, and construc-
tion manuals. Shpg. Wt. $7950 
38 lbs. Express only  

Heathkit 7-4VATT 

Heathkit 25-WATT 

ADVANCED- DESIGN 

This 25 watt amplifier incor-
porates the "extra" features re-

quired for really outstanding 
performance. Employs KT66 

output tubes in push-pull, and 
features a Peerless output trans-

former. Response is within 
± 1 db from 5 cps to 160 kc at 
I watt. Harmonic distortion 

only I% at 25 watts, 20 to 
20,000 cps. IM distortion only 

I% at 20 watts. Output im-

pedance is 4, 8, or 16 ohms. 
Hum and noise are 99 db be-
low rated output. 

Using a tapped-screen output transformer or new 
design, frequency response of this unit is ± 11/2  
db from 20 to 20,000 cps. It provides good sensi-
tivity, with surprisingly low distortion. Trans- 1 69.5 
former tapped at 4, 8, and 16 ohms. Push-pull •MODEL A-7D 
output. Separate bass and treble tone controls. Shpg. Wt. 10 tbs. 

MODEL A-7E: Same as Model A-7D, but with stage of preamplification. Estro 
goin for low-level cartridges. RIAA compensation. $ I 850 
Shipping weight 10 lbs  

Heathkit 20-WATT DUAL-
CHASSIS WILLIAMSON TYPE 
features the famous Acrosound TO-300 
"ultra linear" output transformer. Uses 
5881 tubes and has a frequency response 
within f- I db from 6 cps to 150 kc at I watt. 
Harmonic distortion only 1%, at 21 watts. I M 
distortion at 20 watts only 1.3%. Output im-
pedance is 4, 8. or 16 ohms. Hum and noise is 88 db below 20 watts. 

KIT COMBINATIONS 
W-3M: Consists of main amplifier W-3: Consists of W.3M kit listed 
and power supply for separate chas- above plus Heathkit Model WA-P2 
sis construction. Includes all tubes Preamplifier described on this page. 
and components necessary for as. Shpg. Wt. 37 Lbs. 56950 
sernbly. Shpg. Wt. 29 Lb...49» Express only  
Express only 

Heathkit 20-WATT SINGLE-
CHASSIS WILLIAMSON TYPE 

The original loss-priced Williamson Amplifier 
kit. A Chicago output transformer and 5881 out-

• put tubes are featured. Frequency response is 
+I db from 10 cps to 100 kc at I watt. Harmonic 
distortion only 1.5% at 20 watts. IM distortion 

only 2.7%. Output at 4, 8, or 16 ohms. Hum and noise 95 db below 20 watts. 

KIT COMBINATIONS 
W-4AM: Consists of main amplifier W-4A: Consists of W.4AM Kit listed 
and power supply for single chassis above plus Heothkit Model WA-P2 
construction. Includes all tubes and Preamplifier described on this page. 
components necessary for assembly. Shpg. Wt. 35 Lbs. $ 50 . 75 Express only Shpg. Wt. 28 tbs.   5939  
Express only 

Heathkit 20-WATT 
This amplifier can provide you with high fidelity 
at a surprisingly low price. Preamplifier built into 
same chassis as main amplifier. Four switch 
selected, compensated inputs are available, as are 
bass and treble controls. Features full 20-watt 
output using push-pull 6L6 tubes. Frequency re-
sponse is + I db from 20 to 20,000 cps. Harmonic 
distortion only l t;.;, at full output. 

MODEL 
A-9B 

Shpg. Wt 

23 Lbs. 

$355° 

Heathkit HIGH FIDELITY 

PREAMPLIFIER KIT 

MODEL WA- P2 

$1975 
(with cabinet) 

Shpg. Wt. 7 tbs. 

Designed for use with Heathkit main amplifier, 
Features five separate switch-selected input chan-
nels, each with its own input level control. Four-
position turnover and roll-off controls for record 
equalization. Separate bass and treble tone con-
trols. Special hum control to insure minimum hunt 
level. Will do justice to finest program sources. 
Beautiful satin-gold finish. 

Heathkit ELECTRONIC 

CROSS-OVER KIT 

The X0-I separates high 
and low frequencies at selec-
table crossover points, to 
feed two separate power am-
plifiers, one for high fre-
quencies and one for loss 
frequencies. Speakers are 
then connected to the ampli-
fiers directly, without the 
usual LC crossover. Sepa-
rate level controls provided 
for both outputs. The XO — 1 consumes no audio 
power. Crossover frequencies are 100, 200, 400, 
700, 1200, 2000, and 3500 cps. Attenuation is 12 db 
per octave. 

MODEL X0-1 

$1895 
Shag. Wt. 6 Lbs. 

Heath kit 

TUNER KITS 
These tuners measure only 12 9/16 long 
x 3 5/8' high x 5 7/8' deep, and are finished 
n beautiful satin-gold enamel. Easily 

stack one over another to form compact 
control unit. 

FM HIGH FIDELITY 

MODEL FM-3 

$24 5° 
(With cabinet) 
Shpg. Wt. 7 Lbs. 

gelm"""e" 00 

This FM tuner offers sensitivity, selectivity, and 
stability, not expected at this price level. Efficient 
7-tube circuit is entirely new, and incorporates 
AGC, cascode front end, temperature-compensated 
oscillator, built-in power supply, and other out-
standing design features. Pre-aligned IF and ratio 
transformers. Sensitivity is better than 10 micro-
s olts for 20 db of quieting. Covers 88 to 108 mc. 

AM BROAD BANDWIDTH 
MODEL BC-1 

$245°•  
(With cabinet) 
Shpg. Wt. 8 Liss. 

Designed for use with high fidelity systems. Low 
distortion voltage-doubler detector. Covers 550 to 
1600kc. 20 kc IF bandwidth. Audio response ± I db 
from 20 cps to 2 kc. 6 db signal-to-noise ratio at 
2.5 microvolts. RF and IF coils pre-aligned. Power 
supply built-in. Efficient, modern circuit. Matches 
WA-P2 and FM-3 in color and style. 

Heathkit 

SPEAKER SYSTEM 
KITS 

The models SS- I and SS- I B are matched so 
that when the smaller unit is placed on top 
of the larger unit, the appearance of a single 
piece of furniture is achieved. 

SS.- 1 HIGH FIDELITY 

MODEL $30495 
ss-i 7 • 
Shpg. Wt. 30 Lbs. 

Employs two Jensen 
speakers to cover from 
50 to 12,000 cps. Re-
sponse is within + 5db. 
Built-in crossover functions at 1600 cps. System 
rated at 25 watts, with nominal impedance of 16 
ohms. Enclosure is ducted-port bass reflex type. 
Merely assemble the cabinet, wire the speakers 
and crossover network, and finish to your taste. 

SS- 1B HIGH FIDELITY 
RANGE EXTENDING_ 
Employs woofer and su-
per tweeter to cover 35 
to 600 cps, and 4000 to 
16,000 cps. Extends fre-
quency range of SS-I 
at both ends of the spec-
trum, for total of ± 5 db 
from 35 to 16,000 cps. 
The kit includes neces-
sary crossover circuits 
and balance control. 
Power rating is 35 watts 
for speech and music. 
Impedance is 16 ohms. 

MODEL 

SS-IB 

Shag. Wt. 80 lbs 

$999.5 
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MODEL RC- 1 

799.5 Shpg. Wt. 

8 tbs. 

NEW Heathkit PROFESSIONAL 

RADIATION COUNTER KIT 

Completely modern design for maximum 
sensitivity and reliability. 

Both visual (41/2 " meter) and aural (panel-
mounted speaker) indicators for radiation 
level. 

Meter calibrated in CPM and mR/hr. Four 
measuring ranges. 

Employs 900- volt Bismuth tube in beta/ 
gamma sensitive probe. 

This radiation counter provides design advantages found only in units costing several times 
its low kit price. It incorporates features essential to the serious prospector. High sensitivity 
is provided, with ranges of 0-100, 600, 6,000, and 60,000 counts per minute, and 0.02, 
.1, 1, and 10 milliroentgens per hour. A type 6306 Bismuth tube is employed in the probe, 
and the probe and a radiation sample are included in the kit price. The circuit employs 5 
tubes (plus a transistor) to assure stable and reliable operation. High quality, 41/2 ' 200 micro-
ampere meter eliminates "guess work" and indicates radiation level directly in cpm, or 
mR /hr. In addition, transistor oscillator provides aural signal from panel-mounted speaker. 
High voltage power supply is "packaged" pre-built unit with reserve capacity above 900 
volt level at which it is regulated. Merely changing regulator tube would allow use of scintil-
lation probe if desired. 

Fulfills requirements of those who want a prospecting instrument that can be relied upon. 
Has selectable time constant, to allow for different rates of travel over the area being in-
vestigated. Measures only 91/2 " high x 61/2  wide x 5 1/4 " deep, and weighs only 61/2  lbs. Not 
to be confused with novelty radiation detection devices on the market. A top-quality in-
strument, yet simple to build. 

Heathkit 
TUBE CHECKER KIT 

MODEL TC-2 

$295° 
Shpg. WI. 
12 Lbs. 

You can afford your 
own tube tester, even if 
you only do part-time 

ser,,ice . ork. Uses a 41/2 ' meter with 3-color meter 
face for simple "good-bad" indications of tube 
quality, on the basis of emission. Tests all tubes 
commonly encountered in radio and TV service 
work. 14 different filament voltages—built-in ron 
chart—ten 3-position lever switches for open or 
short tests on each tube element. 

Heathkit CATHODE RAY 
TUBE CHECKER KIT 

I ndicatescondition of CRI 
on large "good-bad" 
scale. Spring- loaded 
switches protect operator. 
Checks all electromag-
netic deflection pisture 
tubes normally encoun-
tered in TV servicing. 
Supplies all operating 
potentials and tests for 
shorts, leakage, and 
emission on the work 
bench, in the carton, or 
in the set. Features 
shadowgraph test to 
indicate tube condition. 

MODEL cc., 
$22" 

Shp9. W t 10 Lb, 

Heathkit VISUAL- AURAL 
SIGNAL TRACER KIT 

MODEL $2,50 

T-3 e • 
Shpg. Wt. 9 Lbs. 

Features a high-gain 
RF input channel for 
signal tracing and 
troubleshooting 
from the receiver an-
tenna input clear 
through all RF and 

IF stages. Separate low-gain channel for audio 
circuit exploration. Built-in loudspeaker pro-
vides audio response, while electron beam "eye" 
tube gives visual indication. Ideal for signal 
tracing in AM. FM. and TV receivers. 

Heathkit TV ALIGNMENT 
SWEEP GENERATOR KIT 
All-electronic sweep eliminates mechanical hum or 
vibration. Features improved linearity—effective 
AGC—flat output-0 to 40 mc sweep. Covers all 
frequencies in FM, monochrome TV and color TV. 
Plenty of RF output for alignment of tuners, IF 
strips, boosters, etc. Fundamental output front 
4 to 220 mc in four bands. Incorporates crystal os-
cillator (4.5 mc and multiples thereof), and variable 
marker covering 19 to 
60 mc on fundamentals 
—up to 180 mc on 
harmonics. Effective 
two-way blanking. 

MODEL TS-4 

$495° 
Shpg. Wt. 16 Lbs. 

Heathkit SIGNAL 
GENERATOR KIT 

MODEL SG- 8 

$ 19 5? 

Shp9. Wt. 8 Lbs. 

This tried and 
proven generator 
covers 160 kc to 110 

mc on fundamentals in five bands, and calibrated 
harmonics extend to 220 mc. Very popular in service 
shops, laboratories, and home workshops. RF out-
put is in excess of 100,000 microvolts, controlled by 
a variable and a fixed-step attenuator. Output is 
pure RF, RF modulated at 400 cps. or 400 cps 
audio for amplifier testing 

Heathkit 
CONDENSER CHECKER KIT 

Measures paper, mica, ceramic, and electrolytic 
capacitors in 4 ranges from .00001 to 1,000 micro-
farads. It indicates condenser value and quality. 
Also measures resistance from 100 ohms to 5 
megohms. All values indicated directly on panel 
scale, after adjusting for null on electron beam 
"eye" tube. No calculations necessary. A valuable 

instrument in serv-
ice or laboratory ap-
plications. 

MODE,. C-3 

$ 19 SP 
Shpg Wt 7 tips 

Heathkit LINEARITY Heathkit LABORATORY 
PATTERN GENERATOR KIT GENERATOR KIT 

MODEL LP-2 

$225° shm 
wt. 

Supplies information 
for white dots, cross-
hatch pattern, hori-
zontal bar pattern, or 
sertical bar pattern. 
Use for adjustment of 
vertical and horizon-
tal linearity, picture 
size, aspect ratio and 
focus. Dot pattern is a 
mast for color conver-
gence adjustments. 
Clip merely connects 
to antenna terminals 

of TV set. Panel provision for external sync if 
desired. Covers channels 2 to 13. 5 to 6 vert, bars 
and 4 to 5 hot, bar, 

MODEL LG-1 

$3950 

Shpg. WI. 16 Lbs. 

This signa' generator 
covers from 100 kc to 
30 mc on fundamentals 
in 5 bands. 400 cycle modulation variable from 0 to 
50% RF output up to 100,000 microvolts. Meter 
reads RF output or percentage of modulation. Fixed 
step and variable output attenuation. Voltage reg-
ulation, double copper-plated shielding for stability, 
and other "extras." Provision for external modula-
tion. Output impedance 50 ohms. 
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HEATHKIT ETCHED CIRCUIT 

OSCILLOSCOPE KITS 
You may choose from three different oscilloscope models when you purchase a Heathkit 
scope. All three units employ printed circuit boards for Increased circuit efficiency and 
simplified assembly. Construction time cut almost in half. Outstanding dollar values for 
you! 

5„ COLOR TV 

MODEL 0-10 

$695:3 
Shag. Wt. 21 Lbs. 

Amplifier re-
sponse essentially 
flat from plus 2 
db -5 db from 5 

mc down to 2 cps without extra switching. 
Extended sweep oscillator range allows 
single-cycle observation of signals up to 
500,000 cps, and will sync signals even 
higher. Uses etched metal circuit boards. 
Push-pull vertical and horizontal ampli-
fiers—built in peak-to-peak calibrating 
source—step attenuated input—pre-
formed and cabled wiring harness. A pro-
fessional oscilloscope, ideal for color TV 
work in the lab or service shop. The 11-
tube circuit features 5UP1 CRT. 

FULL SIZE a// 
The Model OM-1 with a Y. 
5BP1 cathode ray tube has 
many big scope features—yet 
it is priced reasonably. Fea-
tures etched- metal circuit 
boards. Incorporates 3-step 
input attenuator—phasing con-
trol — built-in peak-to-peak 
voltage calibrator—and push-
pull vertical and horizontal 
amplifiers. Vertical amplifier 
flat within ± 3 db from 2 cps 
to 200 kc. Sweep circuit func-
tions from 20 cps to 100,000 
cps. 

31, 
PORTABLE 

MODEL OM- 1 

$4950 
Shag. Wt. 21 Lbs. 

Has many of the features of the 
Model OM-1, yet is smaller in 
physical size. Employs etched-
metal circuit boards. Features 
vertical frequency response with-

in ± 3 db from 2 
MODEL cps to 200 kc. 
01 - 1 Sweep generator 

operates from 20 
$2950. to 100,000 cps. 

The 8-tube circuit 
Shpg. Wt. features a type 
14 Lbs. 3GP1 CRT. 

Heathkit AC VACUUM TUBE 

VOLTMETER KIT 

MODEL AV-2 

$295° 
Shpg. Wt. 
5 Lbs. 

This VTVM combines high 
impedance, wide frequency 
range, and high sensitivity. It 
is designed especially for audio 
work. Frequency response is 
substantially flat from 10 cps 
to 50 kc. Sensitivity allows 
measurements as low as I mv 
at high impedance. Ranges are 
.01, .03, . 1, . 3, 1, 3, 10, 30. 100, 
and 300 volts rms. Total db 
range is —52 to +52 db. 1 
megohm input impedance at 
1 kc. An outstanding instru-
ment for your laboratory, ser-
vice shop, or home workshop. 

Heathkit ETCHED CIRCUIT 
VACUUM TUBE 

VOLTMETER KIT, 
The Heathkit Model V-7A 
features a 200 ua meter, 1% 
precision resistors, and an 
etched metal circuit board. 
Very simple to build. Mea-
sures DC voltage, ACV (rms) 
ACV (peak-to-peak), and re-
sistance. AC (rms) and OC 
voltage ranges are 0-1.5, 5, 
15, 50, 150, 500, and 1500 volts. 
Peak-to-peak ranges are 4, 14,-

40, 140, 400, 1400, 4000 volts' Shpg. Wt. 7 Lbs. 
Ohmmeter ranges provide mul-
tipliers of XI, X10, X100, X1000, XIOK, X1OOK, 
and XI megohm. DB scale also provided. 11-
megohm input impedance, 

MODEL V-7A 

$ 24 "•  

Heathkit 20,000 OHMS/VOLT 

V M KIT 

MODEL MM- 1 

$295•°  
Shpg. Wt. 6 Lbs. 

This instrument is especially 
valuable for portable appli-
catians where AC power is not 
available. Sensitivity is 20,000 
ohms-per-volt DC and 5,000 
ohms-per-volt AC. Black bake. 
lite case -41/2 ' 50 ua. meter- 1'7; 
precision resistors. AC and 
DC ranges are 0-1.5, 5, 50, 
150, 500, 1500, and 5000 volts. 
Direct current ranges are 0-150 
ua., 15 ma., 150 ma, 500 ma, 
and 15 a. Resistance multi-

pliers are XI, X100, and XI0,000. DB range from 
-10 db to +65 db. 

ORDER 
BLANK 
NOTE: All prices subject to 
change without notice. 

Enclosed find ( ) check ( ) 
money order for  
Please ship C.O.D. ( ) postage 

enclosed for pounds. 

On Express orders do not In-
clude transportation charges 

they will be collected by 
the express agency at rime of 
delivery. 

ON PARCEL POST ORDERS in-
clude postage for weight shown. 
ORDERS FROM CANADA and 
APO's must include full remit-
tance. 

Heathkit DIRECT-READING 

CAPACITY METER KIT 

This unique measuring instru-
ment indicates capacitor values 
in mmf, or mfd, directly on a 
large 41/2 ' 50 ua meter. It pro-
sides ranges of 0-100 mmf, 0-
1,000 mmf, 0-M1 mfd, and 0-.1 
mfd. Residual capacity less than 
mmf. Scales are linear. Merely 

connect the capacitor to the in-
strument and read its value di-
rectly on the scale. Instrument 
not susceptible to hand capacity 
effects. Will measure even small 
value trimmers or variable air 
capacitors. 

MINIM 

MODEL CM- 1 

$295•°  
Shpg. Wt. 7 Lbs. 

Name_ 

Address_ 

City & Zone  

Heathkit 
ELECTRONIC 
SWITCH KIT 
This new instrument 
design allows simulta-
neous oscilloscope ob-
servation of two input 
signals by producing both 
signals, alternately, at its 
output. The all-electron-
ic circuit provides 4 
switching rates, selected by a panel switch. Pro. 
vides actual gain for input signals, and feature: 
frequency response of ± I db from 0 to 100 kc. 
Employs7 miniature tubes, Sync output provided 
to control scope sweep. Functions at signal levels 
as low as 0.1 volt. Ideal for observing amplifier 
input and output simultaneously for comparison 
aUrpOSCS. 

Mina 

(PLEASE PRINT) 
State 

MODEL $2195 

S-3 • 

Shag. Wt. 8 Lbs. 

MINIM ZIIIM WM 

SHIP VIA 

• Parcel Post 

O Express 

CI Freight 

O Best Way 

QUANTITY ITEM MODEL NO PRICE 
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Ungar 
COMPLETE PENCIL 
SOLDERING IRONS 

SUPER HI- HEAT TIPS 

NO 4033 

NO 4036 

NO 4039 

SUPER HI-HEAT CHISEL TIP 
.171,s watts. 900 degrees 'hp 
Temperature. Net wt. 1 ol. 
eo. te rd. at top. 

SUPER HI-HEM PYRAMID TIP 
47az watts. 1000 degrees TIF. 
Temperature. Net wt. 1 OR. 
ea. hi" rd 

SUPER III.HEAT HEAVY 
CHISEL TIP 

47't areas. 1000 degrees Tip 
Temperature. Net Sot. I oz. 
ea 1." rd 

500 STANDARD SERIES 

NO. 536 

PYRAMID TIP 

234 worts. 700 degrees Tip Tem-
perature. Net art 401 ea. P.,- rd 

gil5E13 
NO. 539 

CHISEL TIP 

234 watts. 700 degrees Tip Tem. 
permute. Net wt. tt ot ea. to" rd 

1 200 HI- HEAT SERIES 

NO. 1236 

HI-HEAT PYRAMID TIP 

374 woos. 800 degrees Tip Ten, 
patotare. Net. Set. I oz ea. rd 

Ggir3 
NO. 1239 

HI-HEAT CHISEL TIP 

374 watts. 800 degrees T.p Ter, 
perorate. Net wt. 1 os eo. 

THREADED 
HEATING UNITS 
and TIPLETS 

tur=1) 
NO 535 

STANDARD THREADED UNIT 

23 1/2 watts. OSO 1., ' t • • 
Net wt. 5. oz ea t 

GÎCD) 
NO. 1235 

HI-HEAT THREADED 0P01 

37', watts. 700 T.p Temperature 
Net wt I oz ea. %.• rd. 

NO. 4035 

•UPER HI- HEAT THREADED UNIT 
./ won, 850' T,8 
Net wt. 1 ex. ea 'S' 50 

NO. 776 

SOLDERING PENCIL 
HANDLE WITH CORD 

SET 

For use with all 
Ungor Tips. 474 
wotts—Net wt. 3 oz. 

TIPLETS ELKALOY 

ELKALOY PENCIL 
NO. 331 TIPLET 

ELKALOY OFFSET 

NO. 332 PENCIL TIPLET 

ELKALOY CHISEL 
N o. 333 TIPLET 

Marconi To Represent 
Merged Instrument Companies 
A merger of the firms of Baird 

Associates Inc. and Atomic Instru-
ment Company, both of Cambridge, 
Mass., under the name of Baird Asso-
ciates — Atomic Instrument Company 
has been announced. Two of the 
largest and best-known instrument 
manufacturers in the United States, 
the new company will be represented 
in Canada by Canadian Marconi Com-
pany. The Marconi Company has been 
acting as Canadian representative for 
Atomic Instrument Company for some 
time, and will continue in the same 
capacity for the newly organized 
instrument company. 

The merger of these two companies 
provides an enlarged engineering staff, 
greater and more efficient use of sales 
and service departments and increased 
production facilities for further effici-
encies in design and manufacturing. 

Arthur Kingsnorth, supervisor of 
instrumentation for the commercial 
products division of Canadian Marconi 
Company, 2442 Trenton Avenue, Mont-
real 16, Que., will be handling all 
enquiries regarding the sale of Baird 
Associates — Atomic Instrument 
Company's equipment. 

Canadian Rep. Sees 
World's Largest Electron Tube 
A giant, super power klystron, the 

largest electron tube ever developed, 
has been announced in San Bruno, 
California, by Eitel-McCullough, Inc., 
manufacturers of Eimac electron 
tubes. 

The new tube, the X626, is capable 
of generating 100,000 watts of average 
radio frequency power and more than 
1,000,000 watts of peak pulse power. 
It will be used in radar and linear 
accelerator operation. 

In announcing the super klystron, 
Mr. W. W. Eitel, president and co-
founder of the company, observed, 
"The X626 is another indication of the 
power that can be easily and reliably 
generated by klystrons at specific fre-
quencies and the new applications the 
combination affords. It will increase 
the effectiveness of certain radar ap-
plications and offer new advantages 
to the processing of food, chemicals, 
plastics and petroleum." 
The king-size tube, 10 feet five 

inches in length, is the first of a series 
of super power Eimac klystron tubes. 
Other Eimac klystrons are already 
extensively employed in the northern 
Distant Early Warning system, com-
mercial television and communication 
service. 

Klystrons such as those used in 
DEW line were exhibited in Toronto 
at the Canadian Institute of Radio 
Engineers Show and Convention, Octo-
ber 1-3. Eimac is represented in 
Canada by Ahearn and Soper Co., 
Ltd., Ottawa. 

another 
product 

surprise 

from 
Helipot 

BeckmanI9 

Servomotor-

Rate Generator 

Snug as two bugs in their 

unitized stainless steel 
housing, motor and generator 

work hand-in-hand on the 

same shaft ... to improve 
response characteristics of 

suffering servo systems. 

Where the trouble is in the 

dynamics of your system 

components, watch this 
purposeful pair roll up their 

sleeves and go to work. The high 
torque-to-inertia motor, for 
instance, responds quickly and 
accurately to error signals... 

with acceleration at stall up to 

100,000 radians/sec.2. Signal-to-
noise ratio of the linear generator 

is 25:1 or better. Aiding and 
abetting each other in their 
dedicated mission, they'll operate 
continuously at stall and at total 
unit temperature from —55°C 

to 200°C. 

Right now, our corrosion-

resistant, completely encapsulated 

Servomotor-Rate Generators are 
available in sizes 11, 15 and 18. 

(We'll soon add size 8; 

eventually, other sizes.) We've 
got descriptive literature available 
too. It's data file 137. 

Beckmann/ 
Heil pot Corporation 

a division of Beckman Instruments. Inc. 

Canadian Factory: 
No. 3 Six Points Rd., Toronto 18, Ont. 
Sales Representative: R-O-R Associates, Ltd.. 
290 Lawrence Ave. West, Toronto 12, Ont. 

889 

For further data on advertised products use page 65. 



surprise 
Another Product from Helipot! * 

Fire burn and cauldron bubble! Cook our new 

HELIPOT® Model 50 trimming-type potentiometer to 
a fare-thee well. Fish it out ... shake it ... kick 

it over the goalposts. And it works as good as new. 

Question: 

How come this amphibious trim-type miracle ? 

Answer: 

Fusing and housing. The resistance element "slip 

ring" and terminals are fused to the Steatite 

(high-grade, mechanically stable porcelain) frame... 

enclosed in a one-piece stainless-steel seamless-

tubing housing ... to form an indefatigable 

unit that laughs off heat and moisture, sneers 

at shock and vibration. 

For a trimming-type potentiometer with nominal 

resistance values from 1,000 to 25,000 ohms... 

that remains stubbornly stable after being set... 

for airborne applications, where weight and space 

are critical, stability and resistance to 

vibration vital. .. there's only one answer: Model 50. 

Model 50 and the encapsulated Model 51 are 

both fully described in data file 127. 

Helipot Corporation: a division of Beckman Instruments, Inc. 
Canadian Factory: No.3 Sit Points Rd., Toronto 18, Ont. 

.Sales Representative: R-0.12 Associates, Ltd., 290 Lawrence Ave. West, Toronto 12, Ont. 



t(•,- t a Company produced rock-firing intervaloincter at F. at 60,000 feet altitude 

A commercial en vi roll nithntal 

test lab in Canada! 

( ) 11u of Canada's first pri‘ately osffled and commercially 
available environmental test laboratories is ready now— 
at your service. It is designed to test components and 
systems to military and commercial specifications. Here 
are two of the many test chambers. The left chamber tests 
at temperatures from — 35' F. to 300 F., and at humidities 
front 20% to 98%. The right chamber provides tempera.. 
turcs from — 100° F. to 300° F., at altitudes from sea level 
to 100,000 feet. If you have a qualification testing problem 
write for information on this new service to Canadian 
industry. Quotations are available on request. 

":,---
PSC APPLIED RESEARCH L4D. 

1500 O'CONNOR DR VE 

PLYMOUTh 5-3371 

TORONTO 16, ONTARIO, CANADA 

Qualification testing 
for your products and 
research problems to 
current MIL Specs.: 

• low temperature 

• high temperature 

• altitude 

• humidity 

• shock 

• vibration 

• salt spray 

• sand and dust 

• radio interference 

• explosion , 

• fungus 01?•..6, 

• wind-tunne 
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ELECTRONICS 

COMMUNICATIONS 

DESIGN — MANUFACTURE — ENGINEERING — DISTRIBUTION — APPLICATION 

The Spark Gap — Old 
Component — New Circuit . 26 

Measurement Of Sensitivity 

On AM Communication 

Receivers   28 

Feedback — Servomechanisms 

— And The Nyquist Diagram. 30 

Quality Control Of Printed 

Circuit Board Manufacturing 32 

The Use Of The Beta Gage 

As A Control Actuator . . 42 

Atomic Powered Battery 

Achievement In 

Miniaturization   47 

416. :11t,.,e-..e.iite_t, 
 Sd 4 J 1_1 4  ••, 

An installer is shown "skinning" some of the 1,108,661 wire ends which were 
connected during the insta lation of the Bell Telephone's 4-A crossbar system. 
The work was done on one of the 30 "sender" bays. These receive a dialed 
telephone number and "remember" the information while an electronic card 

index seeks out available routes. 

'eerceetzei, 1957 * S5.00 a year 

An AGE Publication, Toronto, Canada Distribution Of This Issue Over 10,000 Copies 



NEW "B" COATED' POWER 

WIREWOUND RESISTORS 
Approved for V Characteristic under MIL- R-26A 

ADJUSTABLE WIREWOUND RESISTORS AT BEST 

ARE A POTENTIAL SOURCE OF TROUBLE 

If You Are Having Trouble, Investigate IRC! 

IRC Exclusive NEW 

"B" Coating Features: 

Low-temperature curing eliminates hot 
spots, brittle resistance wire, wire 
fatigue, "bunching" and change in 
resistance due to temperature 
variations 

Gives good protection mechanically to 
the resistance wire 

Coating will stand a wide range of 
temperature variations and shock 

Black in color — best for heat dissipation 

Coating permits the resistor to 
"breathe" 

Fungus-resistant 

Good appearance 

Marking is clear and permanent 

THE COMPLETE LINE 

Types: TUBULAR & FLAT — Fixed, 
Tapped, Adjustable, Stacked 

Sizes: All Standard MIL-R-26A sizes 

Watts: 5 watts to 225 watts 

Ranges: .1 ohms to 465,000 ohms 

Tolerance: To your requirement. 5% standard 

Terminals: Wire Leads, Flexible Leads, 
Soldering Lugs, Mounting Lugs, 
Ferrules, Specials 

Write for Bulletin Cia. 12 pages with complete 

Types, Specifications, Characteristics, Illustrations. 

INTERNATIONAL RESISTANCE 
COMPANY LIMITED 

349 CARLAW AVE. TORONTO 8, ONTARIO 

SALES OFFICES: 

Radioyision Sales Ltd. 492 Somerset St. West 
325 Tenth Ay'. West Ottawa 

Calgary, Alta. Ont. 

When Dependability Is Essential 

77-97, 

1500 St. Catherine St. West 
Montreal 

Clue. 

is! 



MAGNETRONS 

FROM CANADIAN MARCONI 

Vital electronic components 

now produced in 

this country 

A million dollar production plant, 
complete with micro-wave tube 
development laboratories, now 
assures Canada of a domestic supply 
of magnetrons for vital defence 
and navigation equipment. 

These same laboratories are being 
staffed and equipped to deal with 
advanced work on magnetrons and 
other micro-wave devices. We would 
welcome the opportunity to help 
you with any of your 
micro-wave tube 
problems. 

Canadian Marconi's new Electronic Tube 
plant in the town of Mount Royal, 
Quebec. 

Electronic Tube and Components Division 

CANADIAN Marconi COMPANY 
830 Bayview Avenue, Toronto, Ontario 

BRANCHES: Vancouver • Winnipeg • Montreal • Halifax • St John's, Nfld. 

ELECTRONICS 8/ COMMUNICATIONS, FEHRiiimtv, 1957 For f urrhei data on advertised products LISP page 81. 
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DIELECTRIC STRENGTH. National Vulcanized Fibre 
gives electrical parts high dielectric strength— plus 

toughness and excillent forming properties. Has ideal 
application as insulation. 

ARC RESISTANCE. In circuit breakers. 

National Vulcanized Fibre safely curbs electri-
cal arcing without carbonizing or tracking. 
Easy to bend, punch and form. Light in weight. 
Heat-and-shock resistant. 

DURABLE—TOUGH— RUGGED. 

National Vulcanized Fibre rail 
joint insulation withstands years 

of continuous exposure and 

heavy pounding of tochly's high. 
speed railroading. Will not cor-

rode or deteriorate. 

FOR MEN WITH IMAGINATION... 

two 

materials 

of 

unlimited 

application 

MACHINABILITY — MECHANICAL 
STRENGTH. New paper-base PHENOLITE 

not only has excellent arc resistance, but 
superior machining qualities as well; 

Great compressive and tensile strength. 

Here are six ideas to spur your imagination. They only suggest 

the many things that are being done better at lower cost with 
versatile Vulcanized Fibre and PHENOLITE 1̀) Laminated Plastic. 
The full list of current and new uses for National Laminates 

would more than fill this page and many more! These are coming 
up almost every day. For the property range of National Lami-

nates is a designer's dream. Over 80 basic materials grades avail-
able in sheets, rods, tubes, rolls, coils or fabricated parts. 

FREE GUIDE TO LAMINATED PLASTICS 

National's new materials 
comparator chart directs 
you quickly and easily to 
the right material for your 
application. 
Compares specific prop-

erties of 35 basic mate-
rials grades—over 600 
property values! 

For your FREE copy, 
write direct to Dept. O. 

CHEMICAL RESISTANCE. 
Chemical- resisting grades 
ol PHENOLITE are unaffected 
by most corrosive fluids and 

atmospheres. Retain high 
strength, resiliency and di-

mensional stability. 

COMPACT DESIGN— ECONOMY—HIGH TEM-
PERATURE RESISTANCE. Printed circuits 
made of Copper Clad PHENOLITE permit com-

pact design. simplify poduction, reduce 

assembly time. 

ItrATIOIVALL 
ETIEDRE CONIIPARIV OW CANADA. LTD. 

ATLANTIC 8. HANNA AVENUES, TORONTO 

1411 CRESCENT STREET, MONTREAL 

In Canada: National Fibre Company ut Canada. Ltd. • Toronto 3. Ont. 

VULCANIZED FIBRE • PHENOLITE LAMINATED PLASTIC • 
NATIONAL NYLON • PEERLESS INSULATION • KENNETT MATERIALS 
HANDLING RECEPTACLES • YUL-COT WASTEBASKETS • LESTERSHIRE 
TEXTILE BOBBINS • VULIOT PRODUCTS 'OR THE HOME 

For further date on advertised products use page 81. 
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MOR-CANDfRf 
PRECISION MICROWAVE TEST EQUIPMENT 

Designed expressly for precision 

measurements to the most exacting 

specifications. All 3- centimeter 

parts in stock and all standard 

couplings, bends and twists a.• ailable. 

3- Centimeter Stock List 

Directional Couplings 10 to 40 dB 
Crystal Mixer Mount 
Crystal Detector Mount 

Coaxial Crystal Detector Mount 
Wavemeter 
Calibrated Attenuator 

Matched Termination 
Matched Load 

Preset Attenuator 

Variable Attenuator 
High Sensitivity Coaxial Detector 

Crystals 

Wave Guide Support Bench and 
Carriages 

Adjustable Short Circuit 
Standing Wave Meter 
Klystron Mount Assemblies 

Matched Terminations 
Centimetric Noise Source Unit 

Klystron Power Unit 

Waveguide Adaptors 

• 
1 

"fae. 

Wide Band Coaxial 

Crystal Detector 

(200 te 15000 Mc/s1 

\ 

_ 

Wave Guide Bench with some of the Instruments 

Precision Standing Wave Meter 

Equipment for other wave bands 

available at short notice. 

Complete information and specifications 

from 

11 

Calibrated Precision 

Attenuator 

Illustrating method of packing 

Multi - Purpose 
Klystron 

Power Supply 

COSSOR (CANADA) LIMITED 
301 Windsor St. 

OTTAWA 

160 Laurier W. 

5-4306 

HALIFAX 

MONTREAL 

8230 Mayrand St., Decarie Boulevard 

RE 3-6502 

ELECTRONICS & COMMUNICATIONS, FEBRUARY, 1957 For further data 

Phone 4-6487 

TORONTO 

648A Yonge St. 

WA. 4-1226 

on advertised products use page 81. 
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the Measurement 
of Industry... 

INSTRUMENTS 

With measurement an increasingly important 
function in industry — and Simpson instruments a 
major factor in the instrumentation field — then 
Canadian industry and Canadian made Simpson 
instruments have much in common. 

Instrumentation is a complex field and requires, 
for solutions to industry's problems, the attention 
and facilities of specialists. That's just what we at 
Bach-Simpson feel we are — specialists, backed by 
complete Canadian facilities for manufacture, 
design and engineering of panel instruments. 

If you have a problem in this field, let us have 
a look at it, regardless of how insurmountable it 
may appear. Others have— and found in Canadian 
made Simpson instruments the answers to their 
problems. 

1255 BRYDGES ST. LONDON, CANADA 

IN U S A SIMPSON ELECTRIC COMPANY, 5200 W KINZIE ST., CHICAGO 44, ILL. 

For further data on advertised products use page 81. 
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electronics 

in business & industry 

business machines . . . 

commercial fishing . . . 

automobiles . . . 

machine control . . . 

oil well drilling . . . 

flaw detection . . . 

P.A. systems . . . 

The International Business Machines Corporation has introduced an electronic control unit 
on its standard electric typewriter. This is mounted beneath the keyboard and makes 
tabulation automatic. In the case of billing or accounting forms conductive ink is used 
instead of regular printing ink. Contact for "tab sensing" is made by a conducting brush 
as it passes over the ink line, thus operating the relay which is hooked up to the tabulator. 
It is predicted by IBM officials that other electronic applications to typewriters may be 
developed, thus creating a growing market for e'ectronic components and equipment in this 
particular field. 

• 

Special equipment for detecting fish shoals in the open sea has been devised by Kelvin 
& Hughes (Marine) Ltd. of Great Britain. This equipment, called the Fisherman's Asdic, 
can operate over a range of 0 to 2,000 yards and includes provision for automatic step 
training over any sector between 10° and 180% The equipment consists of a mill unit, 
a wheelhouse control unit, with separate loudspeaker, and a rotary converter. Transducers 
are incorporated in the device for echo-rangi-ig and echo-sounding purposes. Plans are 
going forward to bring this equipment onto the market. 

• 

Closed-circuit television has been introduced into the private automobile, as demonstrated 
at a recent motor show in London, England. The Buick "Centurion" model was equipped 
with a closed-circuit TV rear-view "mirror". 

• 

Magnetic tape has found a use in controlling standard machine tools through the development 
of a system devised by the Autonetics Division of North American Aeration, Inc. Programming 
of the tape is done from digital computers direct from blueprints and specifications. 
While the system was originally devised to produce templates and tools for the aircraft 
industry, it is considered adaptable to other production operations. 

An echometer has been developed in Poland tc. be used in connection with oil well drilling 
operations in areas that are remote from electricity supplies. This device is portable, is 
operated by means of an accumulator and a d-y battery and incorporates both manual and 
automatic control mechanisms. It is said to be capable of measuring accurately both the 
rate of oil flow from the reservoir rock into the well and the level of the oil in the well. 

• 

A reflectoscope, mounted on a mobile carrier, is saving the Chesapeake and Ohio Railway 
Company time and money in checking for defects in railway car axles and journal areas 
without removing the journal from the car. The instrument, a product of the Sperry Rail 
Service Company, directs a beam of sound energy into the journal area. In the event of 
there being a crack in the car axle or journal box, this is indicated through energy being 
reflected back to the reffectoscope's search unit. 

• 

A portable public address system, which can be easily carried in an attache case, has been 
produced by the Antrex Corporation of Chicago. It consists of a transistor amplifier, an 
8-inch speaker and microphone, all of which Lt into a case 18 x 14 x 6 inches. The system, 
called the Redcap, runs for fifty hours on two dry cell batteries. The manufacturer claims 
that it is capable of covering an area of some 6,000 sq. ft. without additional speakers. 

(Continued on page 8) 
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electronics 

in business & industry 

printing . . . 

aviation . . . 

mine safety . . . 

car manufacturing . . . 

telephony . . . 

whaling industry . . . 

Printing has become streamlined through the use of a "Compositron" tube which simulates 
typesetting. This electron-image tube translates code by selecting the letters and numerals, 
one by one, from a "font" and projecting them in any desired pattern on the tube's ten-inch 
face. The pattern is photographed directly from the tube face by means of a 35 mm 
camera. A film-processing system develops the exposed film at the rate of 10 feet a 
minute. RCA Commercial Electronic Products, who have devised the printer which uses this 
tube, claim that the unit is still in the experimental stage and that no plans have been 
finalized for its commercial use. 

Turning two knobs on an automatic control weighing nine lbs. and no bigger than will 
rest on one's hand will simplify flying on small business aeroplanes equipped with the 
Tactair T-3 autopilot. This automatic pilot is manufactured by Aircraft Product Co. of 
Bridgeport, Pa. The unit is simple to operate and uses pneumatic pressure both for sensing 
and for operation of flight controls. 

Loss of life in mine disasters, caused by falling roofs, may well be averted in the future 
through use of electronic equipment for measuring vibrations. Testing in the past has 
depended largely on the ability of the miners themselves to interpret the condition of the 
overlying strata through striking the rock and listening for vibrations which indicate either 
soundness or faultiness according to the duration of the vibrations. Recordings have been 
made in a West Virginia coal mine through the use of electronic gages and microphones, 
and these have been compared with the estimates of experienced testers. In general, the 
findings through instruments have agreed with those made by the miners. 

• • • 

The hot test is applied to Ford automobile engines after final assembly and before they 
leave the overhead assembly conveyor racks from which they are suspended. Gas and oil 
are fed into each engine which is then set in motion. Sensing probes at the front and rear 
of the engine pick up its vibrations, and test them through an electronic analyzer, which gives 
warning if the engine is out of balance. An automatic calculator is used to figure out the 
amount and position of corrective weights that should be applied to bring the engine within 
vibration tolerances. 

An electronic eye has been developed by telephone scientists for use by blind operators of 
private telephone switchboards and is being tested at the Canadian National Institute for 
the Blind. The eye, or light-sensitive phototransistor, is worn on the tip of one finger, 
as one would wear a thimble. It is connected by a thin cord with the operator's headset. 
When the operator hears a signal, she runs her eye-clad finger across the rows of lamps 
until the phototransistor is activated by the lighted lamp on the switchboard. She then hears 
a signal through her headset and plugs into the jack, thus completing the connection. 

• 

Buoys, equipped with a built-in radio transmitter, are being used to enable whaling 
factoryships to locate and process whales killed by the catcher vessels. When a catcher ship 
harpoons a whale, one of the radio buoys is immediately secured to the whale by a 
20-fathom nylon line attached to a barb. The buoy is switched on by means of an external 
control on the casing and left to float beside the whale. The equipment in the buoy is 
geared to transmit call signs and direction-finding signals at intervals. The buoys will 
radiate for 22 hours on one battery charge. The catcher ship radioes the factoryship that 
a buoy has been attached to a whale and gives the call signal and approximate location 
of the buoy. This type of equipment, designed by an English electronics firm specifically 
for the whaling industry, could be adapted for other kinds of fishing operations. 



You  
know 

hat these small component parts were tooled and manu-
factured on a production line basis at the Montreal plant 

of Aviation Electric Limited. 

hat our continued INDUSTRIAL MANUFACTURING 
expansion programme plus our wide range of new 

equipment now make it possible for us to assist you 

with your manufacturing problems. 

Whether your need concerns the production of minute 

component parts — or large completely assembled prod-

ucts, we can offer complete facilities including design en-

gineering, planning, tooling, manufacturing, assembling, 

testing and final inspection — all housed in one modern 

plant and backed by a quarter of a century of experience. 

Whatever your problem, large or small, you owe it to 

yourself to consult 

AVIATION ELECTRIC 
LIMITED 

200 Laurentien Blvd., Montreal, P. Q. 

Halifax • Toronto • Calgary • Vancouver 

56-7 



STANDARDIZE WITH CANNON 

NEW XLR 
... an important addition 

to the XL Series 

Standardize with Cannon Audio Connectors ... designed 
to meet all audio equipment disconnect needs. Simplify 
circuitry and cabling. Get quiet, continuous operation with 
the standard connectors of the industry—Cannon Plugs. 

You'll find exactly the type you need in 14 extensive series 
expressly designed for radio, sound, TV and related fields 
... in cord, rack or panel chassis, audio and law-level, 
portable, hermetic sealed, miniature and subminiature, 
and power-supply types. Standard equipment with leading 
manufacturers of electronic equipment. The old reliable 
"Latchlock” feature on Cannon microphone connectors 
... standard on top-ranking microphones. 

Complete Audio Connector Bulletin is yours for the 
asking ... D Series in separate bulletin added D-6. 

Write for Carimui Nliniature and Sub-Miniature Bulletins. 

CANNON ELECTRIC CANADA LIMITED, 160 Bartley Drive, Toronto 16, Ontano. 
Montreal Off, .e: Montreal Airport, fanal, P.Q. 
Factories also in Los Angeles, East Haven, London, Melbourne. 
Licencees in Paris, Tokyo. 

X series 

j 0, 
sim plified 

AUDIO 
eiremitry! 

fif 

13 R S .zeries 

xi. series 

D series 
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PUBLISHER'S 
VIEWPOINT 

Recent change in policy of the 
pioneer United States electronics 
journal, McGraw-Hill's Electronics, 
which policy increased the frequency 
of issues from one to three issues a 
month with only one issue containing 
truly technical material and the other 
two devoted to industrial and com-
mercial news, seems to be meeting 
with the approval of advertisers in 
the electronics market in the U.S. 
During February the two commer-

cial and industrial issues of Elec-
tronics showed a rapid increase in 
volume of advertising from outstand-
ing suppliers such as: RCA Victor, 
General Radio, Standard Record, 
Servo Corporation, Sangamo Electric, 
Communication Measurement Labora-
tories, Airpax Products Corp., Kear-
fott Co., Maxton Instruments, Rheem 
Electronic Products, RBM Div., Essex 
Wire Corp., Instruments Div., Walt-
ham Watch Co., Universal Winding 
Co., Monsanto Chemical Co., Texas 
Instruments, Waters Manufacturing 
Inc., Tung-Sol Electric, IBM Engineer-
ing Div., Do-ALL Co., Allen B. Dumont 
Laboratories, General Electric, Ray-
theon Mfg. Co., etc. 

Advertising featured was primarily 
of special interest to technical person-
nel and covered: Micro Wave and 
Special Tubes, Capacitors, Radar 
Tubes, Engineers Wanted, Electronic 
Tubes, Semi-Conductors, Controls, 
Transistors, Plastics, Coil .Winding 
Machines, Technical Text Books, Re-
lays, Servo Motors, Generators, Oscil-
lators, Variable Frequency Power Sup-
plies, Electrolytic Capacitors, Infrared 
Detection Systems, etc. 
McGraw - Hill's Electronics, when 

announcing their change in publishing 
policy, explained that: while the 
engineer's ability to absorb more 
periodically published technical in-
formation may be nearing saturation 
point, both technical men and their 
less technically bent associates appear 
to need and want more commercial 
and market information. 

Those Engineers 

Every once in a long while a publi-
Cation brings out a promotion piece 
which really rings a bell. Such has 
been the case with a recent little 
booklet sent out by the Advertising 
Dept. entitled "What are Engineers 
really like?" 

It was not long before requests be-
gan to come in from all over Canada 
and the United States for extra copies 
— mostly from Heads of Engineering 
Departments — who wanted extra 
copies for their staffs. 
A reference to the booklet in the 

January issue of ELECTRONICS AND 

COMMUNICATIONS offering extra copies 
on request to readers is now bringing 
in a veritable flood of requests and 
all will be taken care of when the 
new print edition comes off the press. 

ELECTRONICS 

February, 1957 Vol. 5, No. 2 
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from this this... 

in 3/5 of a 

second!* 
Two elements—the rugged, inexpensive FINGRIP. and 
the fully automatic, easily- loaded TERMATIG —form 
the new Burndy FINGRIP METHOD, permitting a speed 
and ease of uniform electrical termination never 
before possible. NO PEDALS OR LEVERS TO PRESS. 
and no pre- positioning of wire necessary—insertion 
of the wire end actuates the TERMATIC. virtually 
eliminating rejects and minimizing operator fatigue. 
The machine is quickly and easily loaded 
(less than 15 seconds) and is completely enclosed 

for operator's protection. The FINGRIP. an inexpensive, 
quick-disconnect terminal, has FOUR individual 

pressure elements—permitting greater flexibility and 
abuse without damage. 

Write Burndy, Canada Ltd., 381 Greenwood Ave, 
Toronto 8, Ont, for general information or for solutions 

to specific terminal problems. Our engineers are always 
available for personal consultation. 
*6000 per hour by actual customer fed. 

BURNDY 
7--venatic 

BURNDY CANADA LIMITED 
381 Greenwood Ave., Toronto 8, Ont. — Quebec and Maritimes, 1434 St. Catherine St. W., Montreal 8, Que. 
Represented in: Winnipeg by NORMAN L. HANEY & CO.; Calgary and Vancouver by BUNSTON LTD. 

5623 
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Improved Communications Needed 

A communications network between Canada, Iceland, Greenland, Ireland and 
the United Kingdom using new radio techniques has been called for by a special 
North Atlantic Fixed Services Meeting of the International Civil Aviation Organization. 
The new communications network is required in order to solve many of the point-to-point 
radio communications problems that have plagued transatlantic flights and which 
have resulted in serious delays for passengers and have been the cause of additional 
costs to airline operators. Root of the trouble lies in the fact that existing high frequency 
radio-teletype circuits connecting these points are subject to frequent radio blackouts 
characteristic of sub-Arctic altitudes. In order to overcome this handicap a new 
technique is necessary to guarantee a rapid communication system between air traffic 
control centers which is essential for effective control of air traffic. 

To overcome existing problems it is understood that a "scatter propagation" 
communication system be established and recommendations of the I.C.A.O. call for 
a multiple connection — one direct voice channel and four teletypewriter channels — 
between Gander, Narssarssuaq in Greenland, Reykjavik in Iceland and Prestwick-
Shannon with all links except that between Iceland and Europe using the forward scatter 
technique. The Iceland-Europe link will be by undersea cable if the governments 
responsible can give reasonable assurance by May 1, 1957, that the cable will be 
provided in two years, and if not, by the forward scatter technique. 

Costs of installing and maintaining air navigation facilities are normally met by 
those nations in whose territories the facilities are located. In some cases, howveer, where 
it is not possible for the nation concerned to provide or pay for the facilities, joint 
financing is arranged by I.C.A.O. and those nations whose airlines make use of the 
facilities pay their proportionate share of the cost. Arrangements of this sort are 
already in existence in the North Atlantic between I.C.A.O. and Denmark (for Greenland 
and the Faroe Islands) and I.C.A.O. and Iceland. Representatives of these countries 
have stated that they would only be able to provide new forward scatter facilities if 
joint financing were available. In view of this situation the recent I.C.A.O. meeting 
recommended that those nations which participate in the present agreements with 
Iceland and Denmark agree to an annual increase in order that the new communications 
system may be established. 

Considering the acute and serious air traffic problem now existing in the North 
Atlantic, together with expected traffic increases and the potential introduction of 
turbo-jet aircraft in two years' time, the recent special North Atlantic Fixed Services 
Meeting has asked the Council of I.C.A.O. to take whatever steps are appropriate to 
assure the implementation of the new communications system with a minimum of 
delay if government approval of the required funds is not received by May 1, 1957. 

In view of the growing urgency for adequate air traffic control measures on the 
North Atlantic routes, it is to be hoped that the governments concerned will provide 
whatever assistance is required in order that the needed communications services may 
be established with the least possible delay. 

ELECTRONICS & COMMUNICATIONS, FEBRUARY, 1957 



another basic reason 

why industry prefers 

>MITE° 
COMPONENTS 

better quality 
through more advanced 

research and testing! 
Behind every Ohmite component is a 
bulwark of advanced research and 

testing laboratories. These laboratories 
use the finest scientific instruments and 

equipment. Here Ohmite products 
are tested and retested under the 

most grueling conditions to detect possi-
ble sources of trouble. And these same 
laboratories are used for the develop-
ment of new materials, new processes, 
and new designs.. . to build reliability 

into Ohmite products that set new 
standards for long life and 

trouble-free performance. 

OHMITE MANUFACTURING CO. 

3689 Howard Street, Skokie, Illinois 

HEOSTATS • RESISTORS • RELAYS 

SWITCHES • TANTALUM CAPACITORS 

A. C. SIMMONDS & SONS 
100 Merton St., Toronto 12 

C. M. ROBINSON COMPANY 
189 Market Ave. East, Winnipeg 2 

high temperature glohar fur-
nace; muffle furnace for enamel 
testing; hydrogen atmosphere 
sintering furnace. 

Microscopic and petrographic 
equipment used in Ohmite lab-
oratories for optical examina-
tion of materials and products. 

n 
Humidity chambers using pro-
gram - controlled cycles; here 
Ohmite products are tested un-
der a wide range of temperature 
and humidity conditions. 

Microscopic analysis of struc-
ture using metallograph. Ther-
mal expansion of ceramics and 
vitreous enamels can be deter-
mined with interferometer 
equipment. 

Instruments shown above are 
used to check and standardize 
the many pieces of Ohmite elec-
trical test equipment. 

This power panel provides AC 
or DC in a wide range of cur-
rents, voltages, and frequencies 
...permits testing Ohmite prod-
ucts under operating conditions. 

X-ray Diffractometer and X-ray Fluorescence Spectrometer make possible 
the determination of crystal structure, as well as elemental composition of 
materials and products by means ol X rays. ' 



Canada's longest private commercial 

microwave system designed and built by 

RCA VICTOR 

ST NORBERT MIMI 
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r \ W. T. ROLOFF, Manager, 
'se MICROWAVE SYSTEMS 

MARKETING, 
r"--r. LI RCA VICTOR COMPANY, LTD. 

440 miles apart — yet Labrieville and Montreal are as close as neighboring 
homes — thanks to the new microwave system just completed by RCA 
Victor for the Quebec-Hydro-Electric Commission. Now, engineers in Mont-
real can make decisions, on the basis of telemetered information received 
from Labrieville. They can control the operation by a low frequency control 
circuit, or use voice circuits, all using microwave for transmission. 

This new microwave system — the longest, private micro-
wave system in Canada — consists of 22 telephone circuits 
as well as teletype, telemetering and load frequency con-
trol circuits. The entire system was conceived, designed 
and built by RCA Victor Company, Ltd. 

For ¡ tee illustrated booklet on th i.  Iit'71 . microwave snstem, write 

TECHNICAL PRODUCTS DIVISION 

RCA VICTOR COMPANY, LTD., 1001 Lenoir St., Montreal 
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TECHNIQUES and DEVELOPMENTS 
in oscillographic recording 

PHASE SENSITIVE DEMODULATOR PRE-

AMPLIFIER PROVIDES A DC VOLTAGE 

PROPORTIONAL TO AN INPHASE COM-

PONENT OF AN AC VOLTAGE WITH 

RESPECT TO A REFERENCE. 

T
HE measurement of the amplitude of an AC 
voltage component is. often necessary in per-
formance studies of servo systems or of suppressed 

carrier signals over the carrier frequency range from 
60 to 10,000 cps. In such cases the demodulator 
responds to inplutse signals and rejects quadrature 
signals. 

A circuit with these char-
acteristics for use in an oscillo-
graphic recording system can be 
seen in the Model 150-1200 
Servo Monitor (Demodulator) 
Preamplifier. It was developed 
by Sanborn as one of twelve 
interchangeable, plug-in front 
ends for " 150" Series equipment, 

to be used with the appropriate Driver Amplifier. 
Power unit in any channel of a "150" system. 
Elements comprising the circuit from input to out-
put, include: compensated stepped attenuator and 
cathode follower input circuit, phase inverter, push-
pull mixer and demodulator stages, differential DC 
output amplifier and low pass filter. In addition, the 
chassis contains a VTVM to facilitate accurate 
adjustment of the reference voltage, and an overload 
indicator which lights a warning lamp when exces-
sive quadrature voltages exist. 

Adaptability to a fairly wide variety of applica-
tions is accomplished through broad input voltage, 
reference voltage and frequency ranges. In order, 
these are 50 mv to 50 y (for full scale 5 cm deflection), 
10 v to 125 v;60 cps to 10kc. Rise time with low fre-
quency plug-in demodulation filter is 0.1 seconds; 
with high frequency filter, 0.01 seconds. Quadrature 
rejection is better than 100.1; for carrier frequencies 
up to 5000 cycles. 

Two representative uses of the Servo Monitor 
Preamplifier are in the design and adjustment of 
servo systems, and with instruments used in the 
design, development or adjustment of other appa-
ratus. The first is illustrated by use of the Pre-
amplifier and associated equipment in the recording 
of the output shaft amplitude and driving frequency 
of an AC positional servo; the second by recordings 
made with a similar setup of the difference between 
output signals from a gyroscopically-controlled sta-
bilizing ( I,‘ ire and the "pitch" and "roll" signals 
generated by a "Scorsby 'I able' used for testing the 
device  ler dynamic conditions. 

For a detailed discussion of the principles and design 
considerations involved in the Servo Monitor Pre-

amplifier, refer to the February, 1955 issue of the 
Sanborn RIGHT ANGLE, for Dr. Arthur Miller's article on 

"Measurements with the Servo Monitor Preamplifier." 

Technical literature and engineering assistance on specific prob-

lems are always available from our engineering department. 

SAN BORN 

BASIC 

FACTORS 

IN SELECTING 

OSCILLOGRAPHIC 

RECORDING 

EQUIPMENT 

W
HEN considering any oscillographic system or equipment 
for your application, three useful "yardsticks" to apply 
are (1) the recording method, (2) equipment adaptability, 

and (3) variety of equipment available. Here are the answers 
to the three, as they apply to Sanborn systems. In the record, 
rectangular coordinates accurately correlate multiple traces, 
simplify interpretation and eliminate errors. Permanent traces, 
produced by a hot ribbon stylus without ink, provide sharp 
peaks and notches, and clearly reveal all signal changes. One 
percent linearity results from current feedback driver amplifiers 
and high torque galvanometers of new design; maximum error 
is 14 mm in middle 4 cm of chart, Y2 mm across entire chart. 
From the standpoints of "adaptability" and "variety", Sanborn 
"150" equipment offers the versatility of 13 different plug-in 
front ends for any basic system .. . the choice of one- to eight-
channel systems .. . the variety of nine chart speeds, timing 
and coding controls, console or individual unit packaging . . . 
availability of equipment as either complete systems or indi-
vidual amplifier or recorder units. 

Canadian Representative: 

ROR ASSOCIATES 
290 Lawrence Avenue West 
Toronto 12, Ontario, Canada 

For further data on advertised products use page 81. 
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business briefs 8t trends 

* The number of countries and territories now 
accessible to Canada by telephone communication 
has recently been increased to a total of 131 through 
the addition of Ethiopia, Faroe Islands, Lebanon, 
L bya, Netherlands New Guinea, the city of Doha 
on the Persian Gulf, Papua and Saudi Arabia. 

* The University of British Columbia has recently 
been conducting a course on digital computers for 
business executives. The University plans to install 
a high-speed digital computer — the ALWAC III E 
— in April at a cost of $68,000. Business and 
industrial firms of the province have contributed 
$20,000 toward the cost of purchasing the equipment, 
and additional financial help is being sought from 
the federal government. 

* Quantity prices on radio transistor kits have been 
reduced up to 14 per cent, according to an announce-
ment made recently by Texas Instruments Incor-
porated. These germanium kits include all the 
transistors required to build tubeless radio receivers. 

* International Business Machines Corporation has 
changed its former policy of only renting equipment. 
Under a new arrangement IBM is now prepared to 
sell its electric accounting and electronic data 
processing machines. 

* Addressing the Canadian Club of Toronto, Frank 
M. Folsom, chairman of the executive committee 
of the board of RCA predicted a vast growth in the 
Canadian electronics industry. 

* An important group of British engineering com-
panies are devoting their efforts towards developing 
advanced types of nuclear reactor systems suitable 
for export. This project is based on a study of the 
liquid metal fuel type of reactor with which, it is 
hoped, uranium may be more extensively used. 

* The U.S. Army is using transistors, rather than 
vacuum tubes, for receivers and low-power trans-
mitters wherever it is considered that transistors will 
do an efficient job. It is forecast that transistors to 
the extent of five million may be required to produce 
models in approximately two years when present 
developing and testing operations have been finalized. 

* Automation has led to the increased production 
of diodes, which are used by the millions in the 
electronics industry and which are playing an 
increasingly important role in automobiles, business 
machines, home appliances and secret weapons. The 
United States electronics industry bought 40,000,000 
of them in 1956 and it has been estimated that by 
1960 more than 100,000,000 of them will be required 
to satisfy the needs of the industry. 

* Through the use of a newly developed statistical 
formula RETMA of the United States have estimated 
that government procurement of electronic equipment 
for the defense services amounted to $2,733 billion 
during the fiscal year of 1956 and that $632.6 million 
has been spent during the first quarter of 1957. 

* Air traffic controllers will be enabled to visualize 
the entire upper air space over the United States 
upon completion af a $9 million order, placed with 
the Raytheon Manufacturing Company, for 23 long-
range radars. 

* Aeromagnetic Surveys Limited, of Toronto, reports 
that 1956 was its record year. It carried out a volume 
of business in the mining geophysical field which 
has probably never been surpassed by any other 
organization. 

• 

* A new type of union agreement forms part of 
an automation servicing contract recently awarded 
to Panellit Service Corporation of Skokie, Ill., by 
Tidewater Oil Company. Under the contract Panellit 
agrees to provide and instruct the operating and 
maintenance personnel for the automatic control 
system it has ir stalled in Tidewater's new refinery 
at Delaware City, Del. Panellit officials anticipate 
that similar union agreements will be included in 
future service contracts. 

* It is announced that General Dectric Company 
will convert its TV picture tube plant in Buffalo, 
N.Y., to the manufacture of transistors during the 
first part of 1957. 

* All-transistor cordless radios for the home are 
now given a five-year guarantee by the Philco 
Corporation, of Philadelphia. This is a pioneer move 
in the history of the industry on the part of this 
manufacturer. 

* James H. Goss, president of Canadian General 
Electric Company Ltd., in commenting on develop-
ments in the Canadian electrical manufacturing 
industry in 1956, stated that "electronics manu-
facturers are expecting heavy increases in demand 
not only from ong-established markets, but also from 
relatively new ones — especially those where wide-
spread operations and the need for improved 
efficiency have caused communication problems." 

* The unprecedented demand far etched circuits 
by manufacturers of electronic as well as appliance 
products has convinced Croname, Incorporated, of 
Chicago, manufacturers of circuit boards, that their 
production goal must be stepped up to meet the 
market requirements. According to Lester R. Gasper, 
president of tne company, a production capacity of 
14 million etched type printed circuits has been 
tentatively slated for 1957. 

* General Electric has announced increases up to 
15 per cent in the prices of its rwo-way radios for 
mobile communications. 

* Rear Admiral Thomas P. Wynkoop Jr., U.S. Navy 
(retired) and now vice-president of Commercial 
Marine Distribution of the Radio Corp. of America, 
stated at a recent press conference in Toronto, that 
the next significant development in radar would be 
equipment capable of identifying objects coming 
within its range. 

ELECTRONICS Rr COMMUNICATIONS. FEBRUARY. 1 g57 

(Continued on page 18) 
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business briefs fit trends 

* Sales of radio and television receivers in 1956 
rank with the best average year experienced by the 
industry, according to the Radio-Electronics-Television 
Manufacturers Association of Canada. Manufacturers' 
and distributors' inventories have decreased, a healthy 
sign for 1957 sales. Radio receiver sales increased 
during 1956. Sales in 1955 totalled 523,066 compared 
to an estimated 575,000 units for 1956. Television 
receiver sales, which amounted to 776,536 units in 
1955, are calculated to be about 615,000 units for 
1956. Complete figures for 1956 have not yet been 
received. 

* The Bell Laboratories have under consideration 
the construction of a new reactor at their laboratories 
at Whippany, N.J. Study and research will be 
directed to a better comprehension of transistors and 
the effect upon them of neutron bombardment. 

* Since the 21" television receiver was introduced 
to the market in the fall of 1955, RCA has produced 
102,000 color TV sets. 

* Owners of television sets which were built before 
1950, or even four years ago, might be considered 
as prospects for replacements in 1957. There is likely 
to be a definite trend towards portable TV sets, the 
greater sales volume resulting therefrom counter-
acting the lower price and profit margin. 

* To insure its continuing ability to meet expanding 
commitments in an increasingly complex air world, 
the Sperry Gyroscope Company in 1956 established 
several new, specialized organizations and divisions. 
The new organizations include the Sunnyvale Re-
search and Development Center in California, the 
Sperry Utah Engineering Laboratory in Utah, the 
Sperry Phoenix Company in Arizona, the Micro-
wave Electronics Division and the Electronic Tube 
Division both in the State of New York, and the 
Sperry Semiconductor Division in Connecticut. 

* The United States Department of Commerce 
states that Canada is the leading importer of US.-
made radio-TV receivers and phonographs accounting 
for more than 45 per cent of all the electrical and 
electronic consumer products exported by the United 
States. Canada together with Venezuela and Cuba 
comprise the three leading markets for the export 
of United States manufactured consumer goods. 

* The Radio-Electronics-Television industry, accord-
ing to Dr. W. R. G. Baker, president of RETMA in 
the United States, increased its business by 15 per 
cent in 1956 and he predicted that a further 10 
per cent increase could be expected in 1957. Produc-
tion and sales amounted to $5.9 billion in the past 
year, this figure being increased to $12 billion by 
the addition of distribution, servicing and broadcasting. 

* Arthur L. Chapman, president, CBS-Hytron, anti-
cipates that sales in the entertainment field of elec-
tronics will continue strong, with television set sales 
approximating seven million units for the industry 
and with a considerably higher percentage of port-
ables in the 17" class. Industry sales of receiving 
tubes, picture tubes, special tubes, semiconductors 
and other components, Mr. Chapman predicts, will 
exceed $900 million in 1957-

• 

* The director of a leading British electronic manu-
facturing group has forecast good prospects for the 
future for his organization. Factories, he estimates, 
will become automatic by gradual integration of 
automatic devices into their existing systems of 
mechanization rather than being "built from scratch". 
The firm expects its exports to be trebled in 1957. 

* The Seventh Region Institute of Radio Engineers 
will hold its 1957 Regional Conference in San Diego, 
April 24-25-26. The theme of the conference will be 
"Electronics in Space" and over 200 technical dis-
plays will be featured, while a group of the nation's 
leading scientists are scheduled to present technical 
papers. 

* Production machines and tools, many not pre-
viously seen in Canada, will be displayed and demon-
strated at the forthcoming Industrial Tool & Pro-
duction Show, sponsored by the Canadian Council 
of Foremen's Clubs. The new trade show, the first 
of its kind since the closing of the Canadian Inter-
national Trade Fair, will be held in the Industry 
Building, Exhibition Park, Toronto, from May 6th 
to May 10th, 1957. 

* Bell Telephone Laboratories of New York have 
developed a device which will oscillate at microwave 
frequencies. The "spin oscillator" will operate in 
principle as an amplifier and is expected to have 
very low noise disturbance compared with conven-
tional microwave devices. The device if successful 
might result in new long distance communications 
systems for television and cross-country telephone. 

* Due to higher costs of labor and materials used 
in the Colorcasters, Hoffman Radio Division of Hoff-
man Electronics Corporation, has recently increased 
prices on four models of its color television receivers. 
James E. Herbert, vice-president in charge of sales, 
pointed out, however, that the sets are still competi-
tive with those of other manufacturers on the 
market. 

* Benjamin Fox, president of Elco Corporation of 
Philadelphia, manufacturer of electronic, radio and 
television components, in an article published 
recently said in part: "The field of electronics is 
growing by leaps and bounds. We, as components 
manufacturers, play a vital role in the development 
of this art. . . . The horizon in our field is vast 
and fruitful but at the same time treacherous, if 
approached in the wrong way. . . . Unless the 
industry comes to the realization that selling below 
cost is out, it will be committing wholesale suicide. 
. . . We, as components manufacturers, are dedicated 
to the necessity of constant research and development 
to keep pace with the strides being made in the 
research and development centers of both government 
and industry." 

* An installation of a Readix Decimal Electronic 
Digital Computer has been made at the Data Reduc-
tion and Research Branch of the Ballistic Test 
Facility in Pasadena, California. The Director of 
Operations at this branch claims that the Readix 
Computer will facilitate a 300 per cent increase 
in the speed of reducing the precision bombing 
reports at substantially lower cost to the Air Force. 

• 
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OTHER -hp- QUALITY VOLTMETERS 

-hp- 400AB, for general ac 
measurements. Covers 10 cps 
to 600 KC, 0.i ow to 300 v. 
Accuracy ±-: ief.o, 20 cps to 100 
KC. 10 megohm input imped-
ance plus 25 ggf shunt insures 
circuits under test against dis-
turbance. Readings direct in 
volts or dbm. $200.00 

-hp- 4000, highest quality, 
wide range, maximum useful-
ness. Covers 10 cps to 4 MC, 
0.1 mv to 300 v New amplifier 
circuit provides 56 db of feed-
back. ( mid-range) for ultimate 
stability. 10 megohm input im-
pedance prevents disturbing 
circuits. Sealed or long-life elec-
trolytic condensers; rugged, 
trouble-free. $225.00 

-hp- 410B, industry's stand-
ard for vhf-uhf voltage meas-
urements. Wide range 20 cps 
to 700 MC, response flat within 
1 db full range. Diode probe 
places 1.5 Apf capacity across 
circuit under test; this plus 10 
megohm input impedance pre-
vents disturbance. Instrument 
combines highest quality ac 
voltmeter with dc voltmeter 
(122 megobm input imped-
ance) and ohmmeter covering 
0.2 ohms to 500 megohms. 
Ç245 00 

-hp- 400 
Vacuu 

-Accuracy 
V • Itmeter 

New -hp- 400H Vacuum Tube Voltmeter combine 

broadest usefulness with wide voltage and frequency 

coverage, and the greatest accuracy ever offered in a 

multi-purpose voltmeter. 

On line voltages of 103 to 127 1/, accuracy is -1- 1% full 

scale, 50 cps to 500 KC; ± 2%, 20 cps to 1 MC, —I-

5%, 10 cps to 4 MC. Readings are direct in db or volts 

on 5" mirror scale meter; 12 ranges cover 0.1 my to 300 

v. High 10 megohm input resistance minimizes loading 

to circuits under test. Stabilized amplifier-rectifier with 

feedback loop gives high long-term stability; line volt-' 

age changes as great as ± 10% cause negligible varia-

tion. Overvoltage protection is 600 von all ranges. High-

est quality, rugged construction throughout. $325.00. 

HEWLETT-PACKARD COMPANY 
3691G Page Mill Road • Palo Alto, Calif. 

Cable: "HEWPACK" 

Represented in Canada by 

ATLAS RADIO CORPORATION, LTD. 
50 Wingold Avenue, Toronto 10, Ontario 

505 McIntyre Bldg., Winnipeg, Manitoba 

Quality, value, complete coverage in voltmeters 
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KEEP UP-TO-DATE ON MAGNETICS 

what makes tape wound cores reliable? 
Reliability demands physical protection. Magnetic alloys which provide square 
hysteresis loop characteristics are strain sensitive. Distortion caused by coil winding 
will disturb precise magnetic characteristics, alter performance. So Magnetics, Inc. 
has devised a rigid, extra-strong aluminum core box to protect the magnetic core 
within from winding stresses, thus eliminating distortion. 

Reliability demands electrical stability through the years. Suppose guided missiles 
failed to function in a future emergency because the magnetic properties of tape 
wound cores had changed. Cores must operate just as effectively years from now 
as they do today, whether or not they have been in use. Vibration, shock, and tem-
perature changes can endanger such performance. That's why Magnetics, Inc. 

cushions tape windings with a special inert material in the extra-strong aluminum 
core box. And that's why it is especially important that our tape wound cores en-
closed in aluminum boxes will withstand temperatures up to 450°F. 

Reliability demands exacting standards on the part of the manufacturer. Judge a 
product by the company that makes it. Take a company that has pioneered a core 
box so advanced that it even permits vacuum impregnation. Take a company 
whose attention to design detail permits the offer of the only Performance-Guaran-
tee in the industry. That's a real definition of reliability. Why not ask us how it will 
work for you? Magnetics, Inc., Dept. E-32, Butler, Pennsylvania. 

For further data on advertised products use pope 81. 

For Full Details, Write For 

Catalog T WC-1004 

MROHETICS inc. 

CABLE MAGNETICS 
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the editor's page 
A commentary on affairs 
pertinent to the electronics 
and communications industries. 

Technology Breeds New Leaders 

Both from the United States and the United Kingdom 
comes evidence of the increasing awareness on the part of 
senior management executives and leading engineers that the 
ever-widening effect of technology on business and industry 
is bound to reshape the requisite make-up of both engineer-
executives and business managers. At the present rate with 
which the duties of both management and engineers are 
becoming integrated, it is the professed belief of some 
industrialists that the time is not too distant when a new 
breed of business executive will be at the helm. Such men 
will be composites of the engineer and business man and 
they will be the product of a new course in university 
training. In effect, they will be engineer-managers, trained 
in the right degree of technical know-how and business 
administration. 

Edgar Schmued, vice-president in charge of engineering 
for Northrop Aircraft, Inc., as recently reported in the 
Christian Science Monitor, thinks that the executive with 
only a business background is in the twilight of his career 
insofar as leadership in any form of hardware manufacturing 
is concerned. Mr. Schmued is convinced that the future in 
this field belongs to the engineer and technician. 

Within fifty years, as he sees it, every business that manu-
factures anything from shoelaces to aircraft ought to be 
headed by an engineer. He further believes that an individual 
who heads such a business must have knowledge of technical 
matters or he will be hopelessly lost in his own corporation. 

At the same time Mr. Schmued sternly indicts engineers 
for whom he forecasts such important futures. In his opinion 
they are their own worst enemies. 

Most engineers, he claims, have a traditional disregard 
for the importance of business methods and this has kept 
them from getting ahead as business executives. 

Mr. Schmued, himself a brilliant engineer and executive, 
believes that engineers must eventually recognize that some-
thing is missing. A man, he says, who knows only engineering 
has but part of his tools — only the bandsaw. To complete 
his toolchest he must learn business — not just management, 
he emphasizes. but business — its structure and operation. 

In like manner Arnold O. Beckman, president of Beckman 
Instruments, Inc., believes that the changing nature of the 
American business man may be such that neither engineers 
nor business men, as they are today conceived, will lead the 
big manufacturing corporations of the future. In their stead, 
he believes, there will be specialists known as "managers" or 
something similar. They would combine the best of both 
the engineering and business world. They would be trained 
in a new science that would qualify them to lead a highly 
technological corporation. 

That the changing character of the industry executive 
has been recognized by astute American publishers of the 
business and technical press is evidenced by the changing 
editorial policies of their publications. Realizing that the 
new type of industry executive is neither engineer nor business 
executive alone, but rather a mixture of the two, has led 
experienced publishers to reshape their publications to suit 
the needs of this new breed of industry executive. One of 
the measures taken by publishers in this respect has been 
to reduce the amount of truly technical information contained 
in their publications leaving the dissemination of this type 

of material to the journals of the professional associations, the 
most efficient and appropriate mediums for directing the right 
kind of technical information to the specialized groups of 
engineers who need it. In lieu of this type of information 
publishers are including more of the information required 
by the new style industry executive, this hybrid type of fellow 
who is half engineer and half manager and who, for the 
lack of a better description might be called a "manageer". 
On his behalf and in keeping with the times publishers are 
including more industry news, business reports and information 
on production techniques, essential data for the engineering. 
management of industry and business in this technological age. 

Discrimination Of Engineers 

The Executive Council of the Association of Professional 
Engineers of Ontario recently called upon the Department 
of National Defense to end its discrimination of professional 
engineers who are serving in the armed services, particularly 
in the Army. 

The 19-man Council which represents the Association's 
15,500 members asked that professional engineers in the Army 
be accorded the same financial recognition currently received 
by medical and dental officers. 

Medical and dental officers receive $60 per month profes-
sional pay up to the rank of colonel. There is no provision 
for professional pay to Army engineers. 

The A.P.E.O. also feels that there should be more scope 
in engineering projects for the Army professional engineers. 
It noted that, in the United States, the engineering branches 
of the services are permitted wider scope because they are 
responsible for arsenals, certain public works and defense 
construction projects, and wide development programs. 

While we are inclined to agree with the A.P.E.O. that 
engineers serving in the defense forces should be given every 
possible consideration it should, in fairness, be borne in mind 
that the doctor or dentist who chooses to follow a service 
career is forfeiting a considerably more profitable private career 
than is the case with the average professional engineer. It could, 
therefore, be considered that the additional $60 per month 
paid to doctors and dentists in the services is but a nominal 
attraction to induce them to enter the services. Considering 
also the scarcity of doctors and dentists as opposed to 
engineers, the shortage of engineers notwithstanding, we are 
inclined to believe that the difference of $60 per month in 
salary in favor of doctors and dentists is not entirely unfair. 

Better, Not Necessarily Bigger 

We understand that officials of the Canadian IRE Con-
vention and Exposition which is to be held for the second 
year on October 16th, 17th and 18th are averse to the use 
of the term 'bigger and better' in describing the show. While 
it has been stated that the show this year will occupy something 
like 20 per cent more floor space than last year the emphasis 
of endeavor on the part of show officials is to make the show 
better but not necessarily bigger. We are in complete agree-
ment with this viewpoint and sincerely believe, as many 
others do, that the controlled size of the show in 1956 was 
one of the important contributing factors to its outstanding 
success. 
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lor the Canadian electronics, instrument, and communications industries) 

LITERATURE AVAILABLE 

...,,,Seeeneeeee». 

INDIANA HYFLUX ALNICO 
PERMANENT MAGNETS 

Hyflux Alnico permanent magnets . .. used widely by the electronics, 

instrument, and communications industries in hundreds of products . . . are 

now being produced in Kitchener by The Indiana Steel Products Company 

of Canada Limited. 

Whether you require loud-speaker magnets weighing only a few ounces 

or giant, 1/2  - ton assemblies used in nuclear resonance research, we are 

equipped to meet your every need. Metallurgists, trained technicians, and 

skilled craftsmen work as a team to produce quality permanent 

magnets that supply a constant, uniform magnetic field, indefinitely. 

And, the complete production and research facilities of the world's largest 

manufacturer of permanent magnets, The Indiana Steel Products Company 

of Valparaiso, Indiana, U.S.A., have been combined with the facilities 

at Kitchener to insure that you receive the finest quality magnets available. 

Take advantage of Indiana's 48 years of experience, research leadership, 

and specialized engineering " know-how" for help in your design problems. 

An 8- page booklet lists available sizes and Applied Magnetics, a quarterly publication, is 
shapes of Alnico permanent magnets, and Bug- available on request to those interested in or 
gests how to order catalog magnets ... request responsible for the design or development of 
quotations on special designs .. . obtain engi- industrial or consumer products using perm-
neering assistance. Copies available on request. sent magnets. 

The Indiana Steel Products Company of Canada Limited 
KITCHENER, ONTARIO 

PERMANENT MAGNETS.. CORROSION AND HEAT- RESISTANT ALLOY CASTINGS 

For further data on advertised products use page 81. 



ANOTHER FIRST BY PSC APPLIED RESEARCH LTD. 

The Worltrs 

most efficient 

Ice Detection 

System... 

You are looking at the most efficient ice detection 
system yet developed — the Type T260 dual probe 
detector. Here is a 1%-pound, sealed package unit 
that either warns the pilot of icing conditions long 
before he can see ice forming, or automatically 
controls his ice shedding system — depending on 
the application of the 28 volt output pulse. 

Engineered and manufactured by PSC Applied 
Research Limited, under license from the National 
Research Council of Canada, the detection and 
reference probes and associated pressure switch are 
contained in a sealed unit, eliminating inter-con-
necting pneumatic tubing and reducing electrical 
cable requirements. Operationally proven by the 
RCAF and now standard equipment on the Avro 
CF-100 and its Orenda jet engines, the ice detection 
system is now available to private and commercial 
aircraft operators. Write us for literature and 
quotations. 

Specifications: 
Size 3 Vs x 3 Vi3 x 52 V32" 
Probes — 3" long, 5/16" diameter 
Weight — 13/4  pounds 
Power — 28 volts, 15 amps. Intermittent 

PSC APPLIED RESEARCH LTD. 
are 

1500 O'CONNOR DRIVE 

PLYMOUTH 5-3371 

TORONTO / 6, ONTARIO, CANADA 
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COMMUNICATION 
RECEIVER 
type C.864 

a very high grade general pur-

pose communications receiver 

operating over frequency range 
15 kc/s to 30 mc/s. 

Frequency Coverage from 15-45 kc/s and 100 kc•s — 30 Mc s. 

Film Scale giving actual Scale length of 4 ft. on each frequency range. 

90: 1 Slow Motion Drive with logging scale. 

Crystal Calibrator incorporated. 

Frequency setting accuracy better than 1 kc/s. 

Separate Incremental tuning control for use with Crystal Calibrator. 

Double frequency changer circuit. 

Stabilised Local Oscillator H.T. Voltages. 

Image rejection over 100 db. 

Exceptionally high sensitivity and signal/noise ratio. 

Variable Selectivity - S Meter incorporated. 

Very stable B.F.O. • Muting facilities provided. 

Built in Loudspeaker - 2 Watts Output - Turret band switching. 

Send for din qr‘ned hterature 

RADIO COMMUNICATIONS 
EQUIPMENT & ENGINEERING 

LTD. 
475 Metropolitan Blvd. 

Lachine, Montreal 32 

For further data on advertised products use page 81. 



DON'T RUN... 

CAll with Hasler PAX 
private automatic telephone exchange 

PAX 12 12 lines 
PAX 27 27 lines 
PAX 45 45 lines 

• Completely automatic. 
• Completely independent to the normal telephone system. 
• No operator required. 
• Up to 45 independent lines available. 

Send for illustrated literature 

RADIO COMMUNICATIONS 

EQUIPMENT & ENGINEERING 

LTD. 
475 Metropolitan Blvd. 
Lachine, Montreal 32 

E ECTRONICS & CONINIUNICATIONS, FEBRUARY, 1957 
For furthe ,, data on advertised products use page 81. 
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The Spark Gap:-

Old Component New Circuit 
By L. S. EGGLETON 

Engineering Department — Aviation Electric Limited* 

TO most individuals the words 
"spark gap" conjure up a vision 

of man-made lightning flashing be-
tween polished metal balls. Some of 
the most interesting experiments in 
the school physics laboratory centered 
around the induction coil with its 
spectacular spark, so fascinating to 
juvenile minds. There is, however, 
another and more practical aspect if 
the spark gap is considered as a high 
voltage switch. An ordinary switch 
suffers from two major disadvantages, 
first of all, it is extremely difficult to 
manufacture economically a switch 
able to break high voltage circuits 
and yet be sufficiently small to be 
capable of being incorporated in 
modern miniature equipment. Sec-
ondly, the characteristics of a switch 
made to handle high voltages are 
usually incompatible with those re-
quired for high current handling capa-
city. The modern spark gap is capable 
of all these conditions and has the 
additional advantage of being com-
pletely automatic. Its appearance, how-
ever, is considerably changed from 
the picture conjured up at the begin-
ning of this article. The electrodes 
are now sealed within a vacuum tube, 
enabling the size to be considerably 
reduced, but retaining the valuable 
qualities of high voltage operation. 
At the same time, the enclosure in a 
vacuum tube makes the modern spark 
gap relatively insensitive to variations 
in ambient temperature and also elimi-
nates any problems which may be 
encountered due to changes in pres-
sure, altitude, or humidity. 

The problems facing designers of 
spark gaps are relatively simple as 
long as they are required to operate 
only under D.C. or low frequency A.C. 
conditions. The flash-over point or 
breakdown voltage of the gap is then 
relatively easy •to predict. However, 
if it is required to be subjected to 
either high frequency A.C. sine waves 
or D.C. pulses with sharp wave front 
conditions, the prediction of the break-
down voltage becomes considerably 
more complicated. 

The passage of current through the 
spark gap depends upon the break-
down of the insulating medium, 
usually air, forming a conductive path 
between electrodes. The current takes 
the form of an "avalanche" of elec-
trons between the electrodes. As long 
as the breakdown voltage is main-
tained, the spark will also •be main-
tained, and the passage of current can 
continue. These conditions apply in 
the case of direct current being 
applied to the gap, but if alternating 
current or other variable waveform is 
being used, an equivalent effect is 
that of a rapidly operated switch 
turning the voltage on and off at the 
repetition frequency of the waveform. 
The result of this discrepancy between 
D.C. and A.C. operating conditions is 
that the A.C. breakdown voltage is 
usually higher than that for D.C. 
breakdown, thus presenting the spark 
gap designer with one of his pre-
viously mentioned problems, for this 
discrepancy can be minimized by 
changes in the design for the gap. 

Figure 1 

Fast rise rates lead to higher breakdown voltages because 
of the avalanche effect. 

Component Protection 

One of the most useful character-
istics of spark gaps is their property 
of being able to apply effective short 
circuits in parallel with expensive 
components such as electrical instru-
ments, chokes, and transformers. 
When used in this way, they can be 
connected in parallel with the com-
ponent to be protected and at normal 
operating voltages an open circuit 
condition will appear, thus allowing 
the component to be used in a normal 
manner. Figure 2 shows the spark 
gap used as a protective device in 
parallel with an inductance which, 
whilst operating into its load, will be 
well within its normal operating volt-
ages. In the event of either a power 
surge, or an open circuit load, the 
windings of the choke would be 
protected from insulation breakdown. 
Possible complete destruction of an 
expensive component would be pre-
vented by the fact that when the 
breakdown voltage of the spark gap 
is reached, it will effectively short 
circuit the windings of the choke. 
Transformers of various types are 
particularly susceptible to damage of 
this nature should an open circuit 
occur in their normal operating load. 
A particular example of this type of 
damage would be in the modulation 
transformers of high power trans-
mitters. In these applications spark 
gaps are generally power transmitters, 
indeed in these applications spark' 
gaps are generally connected across 
both primary and secondary windings. 

Figure 2 

Safety gap protects coil from surge damage. 

Aviation Electric Limited is the Canadian Affiliate of the 

Bendix Aviation Corporation. 
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But to return to the problems fac-
ing spark gap designers; we find, due 
to the "avalanche" effect previously 
mentioned, in the design of a spark 
gap intended to be used with a pulsed 
voltage, that the breakdown voltage of 
the gap is related to the rise time of 
the pulse. This is illustrated in Figure 
1 where pulse shapes having fast and 
slow rise times are shown. If T rep-
resents the time taken for the forma-
tion of the "avalanche" we can readily 
see that the breakdown voltage V2 
for the voltage having the slow rise 
time, is very considerably less than 
the voltage V3. The conditions that 
we have just been considering, how-
ever, refer only to voltage excursions 
of a transient nature, and in the case 
of repetitive pulses, the discrepancy 
in breakdown voltage will not be as 
pronounced. It shows us, neverthe-
less, that even where the normal volt-
ages are of a repetitive nature and 
relatively predictable, some considera-
tion should be given by designers to 
the possibility that components may 
have their normal operating voltages 
considerably exceeded by such tran-
sients. Rather than try to protect 
components uneconomically against 
such hazards by incorporation of these 
considerations in their normal work-
ing characteristics, the spark gap 
could be included in the circuit with 
considerable economies in weight and 
cost. A spark gap such as this should 
be designed to strike an operating 
point between the normal circuit volt-
age and the breakdown voltage of the 
component. Its breakdown voltage 
should be sufficiently stable over 
lengthy periods and its tolerance 
sufficiently narrow to prevent its firing 
during normal voltage fluctuations, 
but yet not allow any damaging volt-
age surge to penetrate to the 
component. 

Pulse operated high voltage sup-
plies can readily be protected against 
surges due to load irregularities as 
in the case of a typical high voltage 
Magnetron power supply for a radar 
transmitter. Figures 3 and 4 show 
typical examples of the protection 
available in the shape of spark gaps 
for circuits of this type. Protection 
like this is particularly valuable in a 
circuit of this kind as it not only 
prevents damage to the obvious com-
ponents, but also can be used to 
protect the valuable Magnetron of a 
radar transmitter in the event of 
damage to the antenna or wave guide. 

Figure 5 show a circuit where any 
irregularities in the antenna or wave 
guide system connected to the Mag-
netron will cause standing waves to 
appear, which will inevitably be re-
flected by increases in the Magnetron 
voltage. The resultant short circuit 
when the spark gap fires reflects 

(continued on page 35) 

The author wishes to thank and acknowl. 
edge the assistance of Mr. J. H. Johnstone, 
Bendix Aviation Corporation. (Electronic 
Tube Division). 
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Figure 3 

Gap protects pulse transformer from damage in case 
of load 'iailure. 

Figure 4 

Safety gap limits surge voltages across pulse forming 
network. 

Fault in radar antenna fi -es spark gap. Short reflected 
back through pulse transformer energizes protective 

relay, removes power and protects magnetron. 

Figure 6 

Meter voltages are limited by shunt gaps. 

Figure 7 

Spark gap puise-forming circuit. 
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Measurement Of Sensitivity 

On AM Communication 

Receivers 

THE communication receiver is 
primarily intended for reproduc-

ing messages, not entertainment. It 
must be capable of presenting to the 
operator the maximum amount of the 
intelligence contained in the trans-
mitted signal even under adverse con-
ditions, such as those prevailing when 
the signal strength is low and pos-
sibly masked by interference and 
externally generated noise. 

One of the most important attri-
butes of a communication receiver 
is its sensitivity; and it is the inten-
tion of the author to define the term 
as applied to this type of receiver, 
following up the definition with some 
suggested methods of test. 

A.M. communication receivers are 
in operation over a wide range of 
carrier frequencies extending up to 
the microwave bands. Most of the 
traffic however, is handled by equip-
ment operating between 100 kc/s and 
500Mc/s including the fixed-frequency 
v.h.f. mobile receivers, as well as the 
more conventional versatile multi-
range receivers which are the popular 
conception of communication instru-
ments. The information which follows 
applies generally to all receivers in 
this category. 

Measuring Sensitivity 

The sensitivity of a communication 
receiver is never expressed, as it is 
for broadcast receivers, in terms of 
the r.f. input necessary to produce 
a given output power. That is really 
a measure of the gain of the receiver; 
and gain is seldom the limiting factor 

z, RECENEN 

EAR is the aerial e.m.f. 

ZAR is the aerial impedance 
ZL is the input impedance of the receiver 

Fig. I 

from the point of view of receiving 
weak signals. The limit is set by the 
level of noise generated in the re-
ceiver itself. If we assume that the 
level of external interference is 
negligible compared with a signal 
strength of, say, bINT at the aerial 
terminal of the receiver, then the out-
put level will correspond to 11.tV sub-
jected to the gain of the receiver. 
Call this output level x watts. But, if 
the noise generated in the receiver 
also gives an output of the order of 
x watts, a large part of the intel-
ligence may be lost due to the mask-
ing effect of the noise. 

It is therefore unusual to quote the 
sensitivity in terms of the input level 
necessary for a given signal-to-noise 
ratio. If the receiver is normally used 
for radio-telephony the modulation 

Esc is the Signal Generator e.m.f. 
RO is the Signal Generator source resistance 
Zo is the correcting impedance (dummy aerial) 
ZL is the input impedance of the receiver 

Fig. 2 

depth should also be specified. For 
example, a particular receiver sensi-
tivity may be specified as follows: 
20!.tV (30% modulation) for 20dB 
signal-to-noise ratio. 30% modulation 
is usually the depth specified. For 
receivers which are also intended for 
c.w. reception, an internal beat oscil-
lator being used, the sensitivity is 
quoted as an unqualified statement of 
voltage input for a given signal-to-
noise ratio; e.g. 6ttV for 20dB S/N. 

To measure the sensitivity we must 
feed into the receiver an accurately 
known signal level — from a signal 
generator — and compare the a.f. out-
put due to this signal with the noise 
output of the receiver. 

The terms of measurement of the 
r.f. input to the receiver from the 
signal generator are worth some con-
sideration. It is often stated that a 

EAR is the aerial e.m.f. 
RR is the radiation resistance 
ZL is the input impedance of the receiver 

Fig. 3 

signal generator is an instrument 
which simulates the action of the 
aerial system. This definition is most 
applicable when the signal generator 
is used for sensitivity measurement. 

Now, the aerial, as "seen" by the 
receiver, is equivalent to a signal 
source, having an e.m.f. proportional 
to the field strength, in series with the 
aerial impedance. (Providing the field 
strength in volts per metre and the 
dimensions of the aerial are known. 
both the e.m.f. and the impedance can 
be calculated.) This condition is illus-
trated diagramatically in Fig. 1. 

To simulate the aerial, the signal 
generator must also behave in the 
manner illustrated in Fig. 1. At lower 
radio frequencies, the aerial is short 
compared with the wavelength of the 
signal. It therefore presents to the 
receiver a complex impedance con-
taining resistance and reactance. The 
signal generator delivers its ouptut 
via an attenuator and usually has a 
resistive output impedance. Therefore, 
if a realistic measurement is to be 
made it must feed its output to the 
receiver via a dummy aerial compris-
ing a resistive/reactive network so 
that the signal generator can be rep-
resented by the diagram in Fig. 2, 
which should be equivalent elec-
trically to the aerial system (Fig. 1) 
except that Esc can be accurately 
controlled whereas EAR depends upon 
a great many variables. 
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By J. F. G. 

Marconi Instruments Limited 

St. Albans, England 

At higher frequencies, above say, 
10 Mc/s, a resonant aerial can be 
used, such as the half-way dipole. The 
feed to the receiver is usually taken 
from a current antinode, so that the 
impedance presented to the receiver 
is equal to the radiation resistance of 
the aerial, and is, therefore, very 
nearly purely resistive. The system 
then behaves in the manner of the 
circuit shown in Fig. 3. 

It is merely necessary to arrange 
that the output impedance of the 
signal generator is equal to RAE in 
order that the signal generator may 
simulate the action of the aerial. The 
types of aerial in common use above 
10 Mc/s usually have resistances of 
75 or 52 ohms. For this reason signal 
generators for use at these frequen-
cies normally have an output imped-
ance of one of these values with 
provision for converting the output 
impedance to the other. 

Whether the receiver is tested at 
low frequencies — with a dummy 
aerial — or at v.h.f. or at even higher 
frequencies, it is most important that 
it is fed via an impedance approxi-
mating to that of the aerial with which 
it will be used. (This does not neces-
sarily mean that the signal source is 
matched to the receiver input im-
pedance.) Also the input-signal level 
should be quoted in terms of source 
e.m.f. in series with this impedance. 

For purely resistive output imped-
ances which are different from the 
normal output impedance of the 
signal generator, series or parallel 
correcting resistors may be included 
in the feed to the receiver. Figs. 4 
show the method of connecting these 
resistors. The full analyses of these 
impedance correction methods are 
given in earlier Instrumentation 
articles.', 

References 

1 T. P. Flanagan "Signal Generator Outputs" 
Marconi Instrumentation, 4, p. 105 (March 
1954). 

2 P. E. Dyson "Further Notes on Signal 
Generator Outputs" Marconi Instrumenta-
tion, 4, p. 145 ( June 1954). 

For Tests with Amplitude Modulation 

First connect the input of the 
receiver to the output of the signal 
generator via the dummy aerial or 
any other impedance correcting net-
work that may be required; then 
connect the output terminals of the 
receiver to an a.f. output power meter. 

If an a.g.c. switch is fitted, set this 
switch to the "off" position; if not. 
disconnect the a.g.c. line or take any 
other steps to prevent it operating. 
Take care not to disconnect the d.c. 
grid return circuit of the r.f. or i.f. 
amplifier valves. 

With the signal generator connected 
but delivering no output, tune the 
receiver to the frequency at which 
it is to be tested. Turn the r.f. and a.f. 
gain controls to maximum, and, by 
means of the output power meter, 
measure the noise output from the 
receiver. Make a careful note of this 
output level. 

Set up the signal generator for 30% 
modulation (or the specified depth if 

This is equivalent to:-

different from 30%), and inject a 
signal into the receiver at an r.f. level 
equal to the specified sensitivity of the 
receiver; i.e., if, for example, the 
sensitivity is specified as luV for a 
10dB signal-to-noise ratio, inject le 
as indicated by the signal generator's 
attenuators. Note the a.f. output power 
with the r.f. input applied. 

The signal-to-noise ratio is given by 
the expression 

P. — P„ 
R   

P. 

or expressed in decibels 

P. — P. 
10 log..   

P. 

where R is the signal-to-noise ratio, 
P. is the receiver's output 
power with the modulated 
input signal and is due to both 
noise and signal, P. is the out-
put power with zero r.f. input. 

(Continued on page 35) 

(1) 

z,. 

where R50 .-= R. 
i.e. R = REO Ro 

Fig. 4(a) 

The use of a series resistance (R9 for producing an effective output impedance (REO) greater 
than the signal generator source impedance (Ro). 

This is equivalent to:-

EIEFFECT 

The 

Fig. 4(b) 

Rp 
where EEppEcr 

REO — 
Ro 

REO RO 

Rp -r- Ro 
Rp Ro 

i.e. RP — 
RO REO 

use of a parallel resistance (Rp) for producing an effective autput impedance (REO) 
smaller than the signal generator .courte impedance ( Ro). 
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Feedback, 

Servomechanisms, 
By H. M. Wilkinson 

Computing Devices of Canada Ltd. 

THERE exists a great deal of litera-
1 ture on the subject of feedback 
and servomechanisms. Very little of 
it deals with the fundamentals of the 
subject, and even those thoroughly 
familiar with the more sophisticated 
approaches may not completely under-
stand the physical meaning of the 
Nyquist diagram. 

The same rules apply equally to 
mechanical or hydraulic systems; in 
what follows we will use mainly elec-
trical circuits as examples. 

Feedback 
Feedback is said to exist in an 

amplifying system when part of the 
output of the system is fed back and 
added to the input in such a way as 
to modify the overall gain character-
istics. Figure 1(a) shows a simple 
electronic amplifier without feedback. 
Suppose the gain "A" of this amplifier 
is — 4 (the minus indicates a reversal 
in phase) at some frequency. This is 
shown graphically in Figure 1(b), in 
which the output Vo is 4 times Vo and 
is in the opposite direction. The 
vectors V., and Vo are assumed to be 
rotating if the input frequency is 
other than dc. 
Now let us assume that a propor-

tion "B" of the output is fed back to 
the input as shown in Figure 2(a). In 
this example "B" is a simple potentio-
meter set at V2. The vector diagram 
is shown in Figure 2(b). For simplicity, 

CDNrROLLER 

F/6.6 

the vector Vo is assumed equal to 
unity and all other vectors are 
expressed in terms of this vector. 

Since B = 1/2 , V, is 1/2 the length of 
V.,. The new gain G is as follows: 

V.,,, V.. 
G —   

n V.- V, 

(since Vr+V=V,. or Vin=Ve—V1. 
Also V,=1; V.,= A; Vr= V.,B= AB). 

A 
Therefore G   

1— AB 

which is the fundamental law of feed-
back. In our example: 

—4 — 4 — 4 
G —  

1—(-4x½) 1+2 3 

Therefore the gain is only 1/2 its 
previous value. Feedback in this direc-
tion is called Negative Feedback. 

Positive Feedback could be accom-
plished by using an amplifier such as 
a two stage amplifier so the "A" is 
positive, rather than negative, or alter-
natively "B" could cause a change in 
sign. Figure 3(a) shows a circuit with 
positive feedback. With A = ± 4, and 
B = 1/2 the vector diagram is shown 
in Figure 3(b). The gain is: 

A 4 
G =  

1 —AB 

(a) 

1 — ( 4 x 1 8) 
4 4 
  — = 8 
1- 1/2  1/2  

/,,fiCei,4_5m, 

-1, 0 

, 

(.6) 

F16:7 
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And The Nyquist Diagram 

Thus the gain has been doubled by 
means of positive feedback. Suppose 
we increase the feedback by moving 
the potentiometer slider towards "O." 
As V, increases, V., becomes smaller 
with a consequent increase in overall 
gain. What happens when Vr is made 
equal to Ve, or feedback equals input? 
According to our formula: 

4 4 
G = =—= infinity 

1-4 x 1/4 

In other words, since there is an out-
put with no input the gain is infinite. 
An amplifier with this gain would be 
extremely unstable and saturate or 
possibly oscillate. 

However, such positive feedback 
amplifiers are quite commonly used 
as analog computer Operational Ampli-
fiers of the less expensive variety. 
These amplifiers would be quite un-
stable if used without external nega-
tive feedback. However, they are 
always used with a resistor or con-
denser (computing element) connected 
externally. This provides a negative 
feedback path which stabilizes the 
amplifier despite the large amount of 
positive feedback w:thin the amplifier 
itself. Various figures of de gain have 
been quoted for these amplifiers by 
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(b) 
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(c) 

different manufacturers, from 100,000 
to 100,000,000. However, it should be 
pointed out that these gain figures do 
not have too much significance when 
comparing operational amplifiers, par-
ticularly since the gain of many 
amplifiers can be varied at will and 
can, as we have seen, be made equal 
to infinity. 

Servomechanisms 
A servomechanism is generally a 

system which uses only negative feed-
back and in which the feedback ratio 
"B" is usually as close as possible to 1. 
This is because the object of most 
servo systems is to have the output 
follow the input as closely as possible, 
in which case gain in power but no 
gain in amplitude is required. (There 
are slight exceptions to this rule, to 
be described later.) The output follows 
the input when the overall amplitude 
gain of the system approaches 1. To 
achieve this most closely the amplifier 
gain "A" should be very large. Suppose 
A = 100 and B =- — 1, then: 

A 100 100 
G =   = — 

1—AB 1—(100) (- 1) 101 
which is near unity. Sometimes there 
may be doubt as to whether the minus 
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sign should be attached to the "A" 
or the "B" figure. However, this is 
unimportant as long as their product 
is negative. 
Figure 4(a) shows the vector diagram 

for the amplifier of Figure 2(a) with 
"A" large. V—, is very nearly V. 
(but opposite in sign). So far we have 
assumed zero phase shift in both the 
amplifier "A" and feedback element 
"B". However, at frequencies other 
than zero, (other than de in electrical 
circuits), there will certainly be some 
phase shift. Figure 4(b) could be the 
vector diagram of the amplifier with 
input V.,, varying sinusoidally at a 
frequency high enough to cause a 
certain amount of phase shift. Let us 
take the vector diagram shown in 
4(b), rotate it through 180 degrees, 
and at the same time redefine the 
polarities of V,. and V.,, so that the 
positive direction is in the opposite 
sense. This results in vector diagram 
5(a) which is the conventional arrange-
ment normally used in the servo-
mechanism field. It is simply another 
variation of the vector triangle for a 
feedback system. Note that in all 
these diagrams the amplifier input 
(known as the error vector) is always 
length one. 

(Continued on page 34) 
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The Quality Control Of Printed 

Circuit Board Manufacturing 
By Frank H. Edwards 

United-Carr Fastener Co., of Canada Ltd. 

IN any manufacturing process a 
number of variables are present 

which influence the perfection of the 
end product. There are four basic 
variable involved: materials, men, 
machines, and manufacturing condi-
tions. Only when these factors are 
systematically regulated can quality 

"good quality" is meaningless unless 
the limits, or in other words, the end 
use of the product, is defined. For 
example, an XXXP grade of phenolic 
laminate might be used to produce a 
"good quality" printed wiring board 
for an AC-DC broadcast receiver but 
would be quite inadequate when used 

UNITED-CARR FASTENER COMPANY OF CANADA LIMITED 
PRINTED WIRING DEPT. PROCESS CONTROL DATA 

Operation No. 2 — Screening 

Week Ending: 

Mon. Tues. 

Silk or Steel 

Wed. Thurs. Fri. Sat. Total 

Figure 1 

control be said to exist. I The limits 
between which variations are per-
mitted to occur set the excellence of 
the article being manufactured and 
these limits can only be set after care-
ful consideration of the end product. 
It follows, therefore, that the term 

in certain UHF applications. On the 
other hand, a radio manufacturer 
would not consider using an epoxy 
glass laminate for his AC-DC receiver 
printed wiring board. This then, leads 
us to two basic concepts of quality 
control, minimum cost and minimum 
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requirements. In fact, we may define 
quality control as "a function which 
insures the proper application of 
materials, men, machines, and manu-
facturing conditions to produce a 
product at the lowest cost, and which 
will meet the minimum requirements 
assigned to it". 

It is therefore apparent that the 
quality control of printed wiring 
boards begins with the basic design 
of each given board. If, for example. 
the board designer specifies tolerances 
which are closer than those necessary 
to meet minimum requirements, or if 
the outside board dimensions could be 
more economically chosen with rela-
tion to the laminators' standard sheet 
sizes, then the end product cannot be 
produced at the lowest cost and hence 
true quality control is not achieved. 
It is therefore imperative, if the full 
benefits of quality control are to be 
realized, that the board designer be 
familiar with the limits imposed by 
the basic variables involved in the 
manufacturing process. 
The next step in quality control is 

the responsibility of the laminator. 
He must supply a material, at the 
lowest possible cost, which will meet 
the minimum requirements specified 
by the design of the end product. 
How he achieves this, however, will 
not be discussed in the present article. 
Before instituting any type of 

quality control system it is necessary 
to have a complete understanding of 
the manufacturing process. Process 
control charts must be kept of each 
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The Spark Gap:-

Ohl Component-New Circuit 

back to the relay in the primary of 
the pulse transformer, energizes it, 
and opens its contacts so that the 
primary power is immediately discon-
nected. We now have a completely 
automatic protective circuit because 
when circuit conditions return to 
normal, primary power will again be 
applied. 

Personnel Protection 

Failures of electrical panel instru-
ments can cause dangerously high 
voltages to lie in wait for their victims 
at unexpected points in a circuit. In 
Figure 6 we see a circuit where, 
should the ammeter or voltmeter 
develop an "open", the total circuit 
voltage will suddenly appear across 
the meter terminals. The strategically 
placed spark gaps shown will elimi-
nate this hazard to a great extent. 

In tailoring the design of a spark 
gap for specific purposes, the designer 
should consider the effect of the 
circuit in which the gap is to be used. 
If used in a circuit where the normal 
operating voltage is below extinguish-
ing voltage of the gap, the circuit will 

(Con ( in ued 

probably recover after the surge has 
passed. In protecting a circuit such as 
in Figure 2, the gap need only be 
designed to carry the surge energy 
of the choke or inductance. But in 
Figure 3 or 4, a heavy follow through 
current may continue after the surge 
has passed or even a continuous fault 
current. In these cases, the dissipation 
rating of the gap should be able to 
sustain this current long enough to 
allow the operation of a fuse or 
protective relay. 
The versatility of the modern spark 

gap is such that it can undertake more 
creative assignments than that of 
merely protecting. Connected in a 
suitable circuit, it can act as a gen-
erator of high voltage pulses. In 
Figure 7 we see a circuit capable of 
generating such a pulse. The capacitor 
is charged from a D.C. input voltage 
through the charging resistor. When 
the breakdown voltage of the spark 
gap is reached, the capacitor dis-
charges through the primary of the 
transformer and the charging cycle is 
repeated at a repetition frequency 
determined by the values of the capa-

from Page 27) 

citor and resistor. The resultant pulses 
can be stepped up to any desired 
value as they appear acros the secon-
dary winding of the transformer. 

By adding a third electrode to the 
spark gap, we can make it behave 
like a thyratron in that the flash over 
point can be prematurely initiated 
by the application of a smaller voltage 
to the third electrode. Such a circuit 
would allow us to synchronize the 
frequency or repetition rate of the 
spark gap pulse circuit shown in 
Figure 7, giving us thyratron action 
but with much higher peak current 
capacity. 

The relatively simple spark gap has 
thus developed into a component of 
a great variety of uses under widely 
varying conditions. It is now possible 
for spark gaps to be made with an 
operational temperature range of be-
tween +600°F and — 100°F, whilst 
static breakdown voltage tolerances 
can be generally held to 10 per cent, 
or, under special circumstances, to 
those tolerances commonly associated 
with panel type instruments. 

Measurement Of Sensitivity On 

AM Communication Receivers 

As an alternative to the above 
method of test, it may be desirable to 
regard the signal-to-noise ratio as the 
reference parameter, and to adjust the 
input signal level until the specified 
signal-to-noise ratio is obtained. For 
example, with the receiver having a 
specified sensitivity of 1u V for 10dB 
S/N, calculate the power output 
required for this ratio from: 

P. = P. ( 1 + antilog —) (2) 
10 

Then adjust the signal generator out-
put until the correct value for P. is 
obtained. The output level of the 
signal generator is then the measure 
of the sensitivity and, for the receiver 
in the example, should be less than 

For Tests with a C.W. Signal 

If the receiver has a bandwidth-
selector switch, set it for minimum 
bandwidth. Then find the output 
power with zero input in the same 
way as for a modulated signal. Next. 
inject a c.w. input; tune the signal 

(Continued from page 29) 

generator accurately to the receiver, 
using the receiver's signal strength 
meter as an indicator; and adjust the 
beat-oscillator to produce a 1 kc/s 
output frequency. 

Adjust the output level of the signal 
generator to produce the specified 
signal-to-noise ratio using the same 
formula to calculate P„ as for the test 
with amplitude modulation. 

Incidentally, the overall gain of the 
receiver is automatically given by the 
results of the sensitivity tests. It 
could, of course, be calculated either 
as a factor — power output divided by 
power input — or in decibels. But this 
is seldom, if ever, done in practice. 
It is more usual simply to state output 
power in milliwatts for a particular 
input level which is too small to 
operate the a.g.c. system. 
A receiver designed for both c.w. 

and a.m. reception usually has a band-
width selector switch; the narrowest 
bandwidth is of the order of 100 c/s 
effected by means of a 950-1050 c/s 
band-pass filter in the a.f. circuit for 
use with c.w. input signals. A different 

sensitivity will probably be quoted for 
each setting of the selector switch. 
Normally only the widest bandwidth 
is used for a modulated input. 

Noise Factor 
It will be appreciated from the fore-

going explanations that sensitivity, 
specified in terms of minimum input 
level for a given signal-to-noise ratio, 
is a conditional form of specification 
depending, as it does, on bandwidth, 
modulation depth, and input condi-
tions. Also, one of the factors — either 
the input voltage or the signal-to-noise 
ratio — must be chosen arbitrarily 
according to the purpose for which 
the receiver is to be used. 
The sensitivity specification is there-

fore being superseded to a certain 
extent by a statement of the noise 
factor of the receiver. This gives an 
unqualified measure of the noise 
generated in the receiver; and, given 
other parameters such as the band-
width, the signal-to-noise ratio can be 
calculated for any level of input. 
The noise factor of a receiver may 

(Continued on page 36) 
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Measurement Of 
Sensitivity AM 
Communiea 
Receivers 

(Continued from page 35) 

be defined as the ratio of the noise 
output from the receiver under test 
to that of an equivalent ideal receiver 
connected to the same aerial system, 
an ideal receiver being one that does 
not generate any noise internally. 
Alternatively, it may be regarded as 
the noise output of the receiver 
divided by the product of the gain 
and the noise input. 

Noise factor is usually confined, as 
a specification cf a performance para-
meter, to receivers operating at the 
higher frequencies. It is, therefore, 
generally applied to receivers oper-
ating from resonant aerials where the 
radiation resistance is also the source 
impedance of the aerial. 

Now, any passive electrical network 
— including an aerial system—gener-
ates noise power. This is known as 
thermal noise and is given by the 
expression 

p. = kTB   (3) 
where P. is the noise power gener-

ated. 
k is Boltzmann's constant 
= 1:38 x 10' joules per 
"K, 

T is the absolute temperature 
in °K, 

B is the bandwidth in cycles 
per second. 

Referring back to our original 
definition of noise factor, if the aerial 
is not receiving any external noise, 
the noise input to the receiver will be 
thermal noise for the aerial and input 
circuit. It is evident from the formula 
(3) that thermal noise is dependent 
upon temperature and bandwidth 
only. The temperature varies by only 
a few per cent and may be regarded 
as virtually stable; and the bandwidth 
is determined by the receiver itself. 

The sum of the noise generated in 
the receiver itself and amplified ther-
mal noise is equivalent to a noise 
input whose level is given by dividing 
the noise output by the gain of the 
receiver. Let us call this equivalent 
level N.,. 

From the above explanation and our 
definition of noise factor, it can be 
argued that noise factor is the ratio of 
the equivalent noise input level ( N.„) 
to thermal noise. Since the bandwidth 
is necessarily the same for the equiva-
lent noise input and thermal noise it 
can be neglected. 

It is possible to measure noise factor 
using a signal generator to simulate 
the aerial system, but it is a rather 
tedious method involving a number 
of calculations. The most satisfactory 

method of measurement is by means 
of a noise generator. 

This type of instrument generates 
a noise e.m.f. effectively- in series with' 
an impedance equal to that of the 
aerial with which the receiver is 
normally used. At frequencies up to 
about 600 Mc/s, the noise source is 
usually a specially constructed diode, 
the noise output being directly propor-
tional to the d.c. diode current. The 
output meter of the noise generator 
monitors the diode current and is 
normally calibrated directly in deci-
bels relative to thermal noise for the 
impedance of the noise generator. 
To test the noise factor of a receiver, 

connect a noise generator to its aerial 
terminal, and connect an output power 
meter to the a.f. output terminals. 
With the noise generator connected 
but generating no output, turn the 
receiver gain to maximum; switch off 
or disconnect the a.g.c.; and measure 
the output power due to internal noise. 
Switch on the noise generator and 
adjust its output until the a.f. output 
power from the receiver is doubled. 
The noise input from the generator is 
then equal to N.,. The noise genera-
tor, being calibrated in decibels 
relative to thermal noise, then 
indicates the noise factor directly. 

This measurement is of great value 
because the noise factor obtained is 
independent of gain and bandwidth. 
And, providing the controls of the 
receiver are not altered during the 
test, their setting has little effect on 
the results of the measurement. The 
noise factor can therefore be regarded 
as an absolute measure of sensitivity, 
whereas signal-to-noise ratio is obvi-
ously a relative one. In addition to 
the definitions of noise factor that 
have been given already, it can be 
regarded as the relationship between 
the signal-to-noise ratio at the input 
of the receiver and the signal-to-noise 
ratio at its output. So the final S/N 
can be calculated for any specified 
conditions by determining the S/N at 
the aerial for the bandwidth of the 
receiver and multiplying by the noise 
factor. 

The determination of the signal-to-
noise ratio at the aerial for a given 
field strength and receiver bandwidth 
is possible from purely theoretical 
data. It involves a number of some-
what complex calculations however, 
and is not strictly necessary from the 
point of view of an engineer testing a 
particular receiver. Let us be content 
with the measured noise factor as a 
figure of merit whereby the actual 
performance of a receiver can be com-
pared with its specified performance. 

It is intended that a further article 
in this series will appear in the next 
issue of Instrumentation, which will 
deal with the measurement of receiver 
bandwidth, the conversion of the 
actual response of the receiver to 
equivalent noise-bandwidth, and will 
include some methods of alignment 
of the r.f. and i.f. circuits. 

Feedback — 
Servomechanisms 
And The 
Nyquist Diagram 

(Continued from page 31) 

The fundamental feedback law 

A 
which is Gain .=   has also 

1 — AB 

been altered by the servo people. 
The term "Transfer Function" is 
commonly used instead of Gain. 
Transfer Function "G" is generally 
used to describe that which we have 
called amplification "A". Feedback is 
always negative, at least in simple 
servos. Consequently the reversal in 
phase which we have been associating 
with the amplifier "A" is considered 
normal and now carries a ve sign. 
This results in a slightly different 
form for the above formula. The new 
form is: 

System Transfer Function 
G 

1 + GB 

Of course this is just another way 
of describing an exactly analogous 
system. There is no fundamental 
difference, only a difference in 
convention. 

Figure 5(b) is a position servo in 
which the input is e,. The output O. 
is subtracted from 8, by the differen-
tial "D" to produce the error voltage 
8. i.e. 8. = 8, - Bo. ("D" here is a 
mechanical differential similar to the 
standard automobile rear end differ-
ential.) The amplifier or controller 
"A" contains a motor which drives 
the output shaft O. in one direction 
if the error shaft Eise is rotated to the 
left of a given position, and in the 
opposite direction if 8, is rotated to 
the right of the given position. Figure 
5(c) shows the phase relationship 
between the various shafts if the input 
shaft is oscillated at some constant 
angular speed. A more common 
arrangement of circuit elements which 
substitutes an electrical differential 
for the mechanical one is shown in 
Figure 6. The error 8, here appears 
as an ac voltage. However, any system 
analysis is exactly similar to the 
previous case. 

The Nyquist Diagram 

The Nyquist Diagram is a plot of 
the locus of the output vector over a 
range of frequencies. Figure 7(a) 
shows the assumed vector arrange-
ment commonly used in electronic 
work. Designers of servo systems on 
the other hand, as mentioned above, 
have adopted the convention illus-
trated by Figure 7(b). In any event 

(Cant',Ivied On pm 39) 
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and phase angle of components compared 
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ance 2 mH to 100 H. Interchangeable 
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10,000,000 Megohms, test voltage 10 to 
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range. Key instruments for vibration and 
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ACOUSTIC ANALYSIS AMPLIFIER, used 

with 8 & K precision mike, measures noise 

and sound level. Equipped with A.S.A. 

Standard weighting networks for use as 

precision noise and sound survey meter. 

Use B & K Level Recorder to record output. 

PRECISION MICROPHONE, condenser type 

with built-in cathode follower, low tempera-

ture coefficient. Calibrated within 0.5 DB 

80-10,000 cycles. Measures noise level 

from 25 to 140 acoustic DB. Use with 

acoustic amplifier, spectrometer or 

frequency analyzer and level recorder. 
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supplies. Variable resolving time. Two 
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has scale of 10 and 4 digit register, plus 

multiplier. Single and dual tube sample 

holders available. 
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FEEDBACK — 

SERVOMECHANISMS 
(Continued from page 36) 

the system becomes more unstable as 
the Nyquist locus approaches either 
the + 1,0 point in the first case, or 
the — 1,0 point in the second. This 
is obvious since if at any frequency 
the locus comes close to, or touches 
this point there is an output with no 
input or only a very small input. (Also 
instability exists if the locus encircles 
this point.) 

Previously it was mentioned that 
there are exceptions to the case in 
which B = 1, or all the output is fed 
back to the input. This may be so 
when it is desired to modify "B" at 
particular frequencies so that the 
— 1,0 point is avoided. 
Figure 8(a) shows a position servo 

similar to that shown in Figure 5(b) 
except that the feedback quantity Of 
is now O.. modified by B. Figure 8(b) 
shows a Nyquist plot in which B = 1 
and which passes very close to the 
— 1,0 point. Now suppose that a net-
work is inserted at such that 8, is 

Communications Engineers 
TAKE NOTE Here is your opportunity to 

• • • join a progressive carrier 
manufacturer now expanding operations on Canada's 
scenic west coast. Climate and location permit year-
round golf, hunting, fishing and boating—Canada's 
finest skiing and swimming. Interesting work, congenial 
associates, full benefit plan, suburban location. 

These are newly created positions involving considerable 
responsibility and scope. All require experience with 
telephone carrier or microwave radio equipment at an 
engineering level. 

SALES ENGINEER—To manage department servicing 
major telephone operating companies across Canada. 

SALES ENGINEER—To join sales engineering staff in the 
general application of carrier and radio equipment. 

APPLICATIONS ENGINEER—To perform equipment en-
gineering tasks on carrier and microwave radio equipment. 

APPLICATIONS ENGINEER—Transmission specialist for 
planning and application of carrier and microwave 
radio equipment. 

PROJECT ENGINEER—To prepare specifications for, 
supervise and test installations of carrier and microwave 
equipment. 

Please write or phone if you would like more information 
about these opportunities. Your interest will be confidential. 

LENKURT ELECTRIC CO. 
OF CANADA LTD. 

6960 Lougheed Highway 

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

Telephone: Glenburn 4000 

reduced in magnitude at the higher 
frequencies. (It may also, incidentally 
be shifted in phase as shown.) Figure 
8(c) shows how this moves the locus 
away from the — 1,0 point resulting 
in a more stable servo system. Note 
that a modifying network could also 
be inserted as the first stage of "A". 
This is frequently preferable to 
modifying "B". 

It is evident from the above that 
a design engineer can use the Nyquist 
diagram to quickly ascertain whether 
a given servo system will be stable 
or not, as well as other operational 
characteristics. 

Obtaining a Nyquist Plot 

It would be quite feasible to con-
struct a Nyquist diagram by recording 
the phase and amplitude of the feed-
back quantity while operating the 
servo at various input frequencies if 
the system were stable as in Figure 
9(a). However, most high performance 
servos are generally unstable at some 
point in their design and it is obvi-
ously impossible to use this system 
of measurement. Therefore, this is not 
a practical solution and other means 
must be used to obtain this diagram. 
The accepted method is to break the 
feedback path and feed a constant 
amplitude variable frequency quantity 
into the amplifier "G" as in Figure 
9(b). This is supplied by an electrical 
or mechanical oscillator, depending 
on whether the required input to "G" 
is an electrical quantity or mechanical 
shaft position. The output er is fed 
into a recorder or analyser which 
measures its phase and amplitude 
with reference to the input phase and 
amplitude. A signal must also go 
directly from the oscillator to the 
recorder in order to be able to 
measure the phase difference between 
Or and 13,.. 
The Transfer Function of the open 

loop is the ocmplex ratio effia,.. When, 
as is customary, Oe is made 1/0°, this 
Transfer Function and Of are iden-
tical. To determine the system per-
formance, the Transfer Function 
0./O. must also be obtained. The 
system Transfer Function is then: 

80/0.•  

et ▪ 1 -I- ef/ee 

— 
O. O. 

The range of frequencies to obtain a 
reasonable plot for most mechanical 
systems is of the order of one cycle 
every few seconds up to around 100 
cycles per second. 

Integrating Amplifiers 
Integrating amplifiers are used as 

servo amplifiers to reduce the steady 
error between the output and input 
to negligible proportions. An ordinary 
amplifier is said to have a gain of five 
when its output voltage is five times 
its input. Suppose an amplifier had an 
output which increased at the rate 
of "K" volts per second for each volt 
of input. Such an amplifier would be 
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an integrating amplifier. Its output 
could be expressed as follows: 

= K VA( 

Another example of an integrating 
amplifier would be a mechanical con-
troller with one shaft as its input and 
another as its output (see Figure 5(3)). 
If the output shaft rotated continu-
ously counter clockwise at a rate 
proportional to the displacement of 
the input shaft from one side of a 
given zero position and continuously 
clockwise at similar speeds for oppo-
site displacements, this controller is 
also an integrating amplifier. Its 
equation is: 

8„ = K .,(` e,.dt 

Suppose F),, is made to vary sinusoid-
ally with a maximum displacement of 
of Om and frequency,„ ( i.e. F).• 

sin„,t)• 

Then (-),. = K „ tt F3., sin,„,dt 
= — K O. cos„,t 

This slight excursion into mathematics 
(which we have been deliberately 
avoiding for the most part) is to show 
why the Nyquist plot for many posi-
tion servo controllers lies along the 
negative vertical axis. For a perfect 
integrating amplifier without phase 
shift it is a straight line coincident 
with this axis. Also a little thought 
will show that as the frequency 
becomes lower the output amplitude 
becomes larger since it has a longer 
time to build up. 

Consequently at very low frequency 
or steady state conditions the output 
approaches infinity; Or and O. become 
practically coincident, and the steady 
state error 0, practically zero by com-
parison as shown in Figure 10. 

Conclusion 
It has been shown that feedback 

is fundamentally the same whether it 
is employed in a mechanical or elec-
trical or electronic system. Also that 
feedback system gain characteristics 
can be fairly effectively analyzed by 
using vector diagrams and a minimum 
of mathematics. However, it should be 
noted that some of the complicating 
factors such as the effects of load 
inertia and friction on a servo system 
have been avoided as well as many 
other refinements. 
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OCT. 16-17-18, 1957 

Smallest member of our complete floated gyro family 

Ounce for Ounce, Inch for Inch—Honeywell's New 

Miniature Integrating Gyro (MIG) Has No Equal 

Specifications of the new 

Honeywell MIG— 

Power Requirements-26-
volt, 3-phase, 400-cycle 
spin motor supply and 
115-volt a.c. or d.c. 
heater supply 

Ruiming Power- 2.5 watts 
spin motor, 25 watts heater 

Angular Momentum 
100,000 gm-cm2/sec 

Viscous Restraint coefficient-
20,000 dyne-cm—/radian/secs 

Gimbal Inertia- 100 gm-an2 

Maximum Zero Signal-
0.001 volts 

Drift Rate—One-half 
degree/hour or less under 
.d1 conditions 

Application— Platform gyro 
for instrumentation 

Weight-0.5 lb. 

Size- 1.75 in. diameter by 
2.5 in. long 

NEW Honeywell MIG rem-

sents a scientific breakthrough in 

floated gyro design. 
Only 1.75 inches in diameter and 

weighing but 0.5 pounds, it compares 

performance-wise to hermetic integrat-

ing gyros many times larger and heavier. 
The MIG has a drift rate of only one-

half degree per hour or less, (under 

severe vibrational environments) mak-
ing is ideally suited for instrument 
platform stabilization in an extremely 

compact space. 
Typical uses for the new Honeywell 

MIG include semi- inertial and inertial-

stellar applications. With redesign, the 

MIG is also adaptable as a space-sav-
ing, lightweight fire control gyro. 

The specifications on the new 

Honeywell MIG are detailed at left. 
For further information and for infor-

mation on the full line of Honeywell 

Gyros, write: Honeywell Aero Divi-
sion, Dept. 601, Toronto 17, Ontario. 

Honeywell 
Aet °nautical Division 

AIRCRAFT • ORDNANCE • 

CONTROLS AND INSTRUMENTATION 
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UTILITIES DEMAND THE STRENGTH AND 

PERMANENCE OF FABRICATED STEEL 
Utilities and particularly electric utilities are always 
in the news because they are so closely identified 
with our economic wealth. For example this 
generating station for the Saskatchewan Power 
Corporation at Saskatoon. Here Central Bridge 
erected 529 tons of structural steel— with 
speed and permanence. Central fabricates and 
builds bridges, ship bottoms, communication 
towers and tanks in addition to commercial 
and industrial structures. 

(CENTRAL BRIDGE „.,.:.;„„,...., 

For further data on advertised products use page 81. 



QUALITY CONTROL 
(Continued from page 33) 

locate the individual circuits in such 
a manner that piercing and blanking 
registers with the circuit pattern. A 
partially pierced and blanked sheet, 
together with a completed board, is 
shown in Figure 3. Since the sheet 
used in this instance is over three 
feet long and a three stage progressive 
die-set has been used, it can be 
appreciated that the variables affect-
ing registration must he kept under 
constant control. This is particularly 
rue when hot-punching laminates 
are used, which have certain advan-
tages over the so-called "cold- punch-
ing" grades. 

Inspection 

Figure 3 shows temperature expan-
sion curves of a typical sheet of 
XXXP hot-punching copper-clad lami-
nate. Such curves are used for the 
calculation of master negative sizes 
and individual circuit spacings on the 
step-and-repeat positive. Each sup-
plier's material has a slightly different 
co-efficient of expansion, and even 
different batches of material from the 
same supplier vary somewhat. Also, 
as shown by the graphs, the coefficient 
of linear expansion is not the same 
in both directions of the grain of the 
material. This produces a distortion 
in the circuit layout which cannot be 
corrected unless special photographic 
techniques are used in preparing the 
master negative. Fortunately, it is 
not serious enough to be cause for 
rejection of the average radio or TV 
board. 

After piercing and blanking, the 
boards are subjected to 100 per cent 
visual inspection. Boards are rejected 
for any one of the following general 
defects; registration, cracks, open 
circuits, short circuits, twist and warp 
and poor finish. 

Rejected boards are placed in the 
appropriate containers in front of the 
inspector. The rejected boards are 
examined daily by Quality Control 
personnel who determine the exact 
nature of the defects. For example, 
boards rejected under the general 
category of "shorts" may have had 
this defect caused by a number of 
factors, such as poor printing, care-
less handling of the sheets before 
the ink had dried, faulty screen 
stencil, improper cleaning of the 
laminate, under etching, etc. While 
it may appear that the categories 
used to differentiate rejected boards 
are neither complete nor accurate, 
experience has shown them to be quite 
practical. If a board is rejected 
for any reason not considered covered 
by these general conditions, it is 
immediately reported to Quality Con-
trol and appropriate action taken. 

The number of rejected boards is 
recorded daily in the quality control 
data sheets such as the one illustrated 

(Continued on page dia) 

PLUG-IN MOUNT 
1.------- 

NEON LIGHT ILLU/41 INATED DIGIT FROM 0 TO 9. 

AUTOMATIC RECY LE BUT DISPLAYS REMAINDER 

Canadian Representatives: Computing Devices of Canada Ltd., P.O. Box 508, Ottawa 4, Ont 
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The Beta Gage In Industry 
Its Use As A Control Actuator To Adjust 

Machine Factors Governing Weight Has Not 

Been Taken Advantage Of. 

ONE OF the most important factors 
requiring close control during 

the manufacture of sheet materials, 
is the thickness or weight of the sheet. 
The latest tool available to the pro-
duction engineer for making this 
measurement is the Beta Gage. 
This instrument makes the required 

measurement and offers the following 
important advantages over existing 
methods: 
1. Indication is continuous, may be 

displayed at several positions 
remote from the measuring point 
and may also be recorded. 

2. No contact is made with the 
material under inspection. 

3. No moving parts are used in the 
equipment. 

4. The measurement may be "aver-
aged" over a large area to obtain 
indications for production control, 
or it may be confined to a small 
area to investigate process 
irregularities. 

5. Errors due to the human factor are 
obviated. 

6. Very little maintenance is required. 
7. Facilities are provided for actuat-

ing control mechanisms, to adjust 
the factors governing thickness or 
weight when "off gage" conditions 
arise. 

8. The presence of static electricity 
charges on the sheet, being manu-

factured, do not affect the accuracy 
or indications of the gage. 
The method of operation of a Beta 

Gage involves the use of a source of 
radioactive radiation, a suitable detec-
tor and the electronic ciucuits neces-
sary to amplify, control and display 
the information obtained from the 
equipment. 
The source of radiation is mounted 

on one side of the material to be 
inspected, and the detector, an ionisa-
tion chamber, is mounted opposite the 
source on the other side of the 
material. Radiations from the source, 
thus penetrate the material and enter 
the detector unit. The radiations, when 
passing through the material, are 
attenuated depending upon the mass 
of the material, and the energy of the 
particles from the source. 

Several types of source are available 
so that it is possible to choose a source 
of radiation which will show a large 
difference in attenuation for a small 
difference in the mass of the material 
being inspected. In this way, it is 
possible to make accurate and sensi-
tive measurements over a range of 
materials, from a few grams per 
square metre, up to 1,200 grams per 
square metre. 
The range of weights of the materials 

manufactured on any one machine is 
often such that it is not satisfactory 

• Material to be inspected is straddled 
by Beta Gage units comprising radiation 
source on one side of material and 
ionization chamber on the other side. 

to indicate weight directly on a meter; 
small variations from any set weight 
would be extremely difficult to distin-
guish. For this reason, Beta Gages are 
usually provided with one control 
which will set the desired weight, and 
an "off gage" meter, which will show 
variations about the selected weight, 
both positive and negative. This sys-
tem allows an operator to distinguish 
quite easily, variations of plus/minus 
1 per cent in the material being 
measured. 

The Beta Gage has now been in use 
for over six years as an indicator of 
thickness or weight variations in the 
manufacture of continuously produced 
sheet materials. However, it would 
seem that users have been somewhat 
slow in carrying the application of the 
gage to its logical conclusion; that is, 
using the indication given by the gage 
to actuate controls to adjust the 
machine factors governing weight. 

Beta Gages are carrying out this 
function at present on plastic calenders 
in the United States, and one applica-
tion is known where Beta Gage is used 
to actuate a mechanism for rejecting 
off-gage steel sheets. 

Efficiency In Yard Control 
Ultra Modern Equipment Adds To The Efficiency 

Of Yard Operation — Provides More Effective 

Control — Reduces Damage To Fragile Ladings. 

T0 keep the iron and steel products 
moving to and from the steel mills 

and merchandise from other plants 
which it serves, the Union Railroad 
has completed and put in service a 
modern classification facility at its 
Mon Southern Yard on the outskirts 
of Pittsburgh. An automatic switching 
system provided for automatic rout-
ing of a cut to any of the 23 classifica-
tion tracks in accordance with route 
information fed into the system by 
push buttons. Later a programmed 
switching system was installed to 
accomplish this automatically. With 
this equipment track destination in-
formation is pre-programmed on tape 
and fed into the automatic switching 

system and all switches required to 
route each cut to its designated track 
automatically position as the cut 
advances. 

Car movement through electro-pneu-
matic retarders is controlled from a 
single tower and the desired speed 
of car movement leaving the retarders 
is established by the operator select-
ing the speed by means of miniature 
levers on the control panel. 

Called Velac Automatic Classifica-
tion Yard System, it will provide the 
Mon Southern Yard with true, fully 
automatic operation, where the oper-
ator need not manipulate any button 
or lever, but exercises supervisory 
observation only. The equipment will 

control the retarder to an accuracy 
that averages plus or minus 0.1 mile 
per hour. 
The addition of this new ultra-

modern equipment will add to the 
efficiency of yard operation, provide 
more effective control, and will reduce 
damage to fragile ladings. 

• At the left of picture is the control 
tower and to the right are three group 
retarders. The master retarder is in the 
background. Power switches in the fore-
ground are automatically positioned to 
route the cars to the various classification 

tracks. 
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Protect vital 

electronic equipment 

with continuous  

stand-by power 
Avoid the drastic consequences of power failure with electronic 

equipment. Automatic Electric offer two stand-by power units that 

completely eliminate power failure and line voltage variations. 

U.S. Motors Micro-Power 

This stand-by power unit consists of a 2 

cylinder gasoline (or propane gas) en-

gine, flywheel and magnetic clutch, A.C. 

Motor and A.C. Generator. 

As soon as commercial power fails the 

magnetic clutch connects the flywheel to 

the gasoline engine which instantly oper-

ates at full speed. This ensures virtually 

no voltage dip from the generator. 

The Micro- Power Unit is available in 

single or 3 phase models to produce 3, 5 

or 10 Kilowatts. 

Mechron Stand-By Power Unit 

Automatic Electric Sales (Canada) Limited, 
185 Bartley Drive, Toronto 16, Ontario. 
Branches in Montreal, Ottawa, Brockville, 
Hamilton, Winnipeg, Regina, Edmonton, 
Vancouver. 

Contains a Dorman or Lister Diesel 
Engine, heavy flywheel, centrifugal clutch, 
A.C. Motor and A.C. Generator. 
When power failure occurs the inertia in 
the heavy flywheel will continue to run 
the generator under full load conditions. 
During this time the diesel engine, which 
is cranked by batteries, reaches full 
speed and closes the centrifugal clutch. 
There is no voltage dip whatever from 
the generator. Single phase or three 
phase with various generator capacities. 
Apart from these stand-by power units, 
Automatic Electric supply a complete line 
of emergency gasoline and diesel gener-
ating units. Also many small portable 
gasoline generators. For all your emer-
gency power requirements contact Auto-
matic Electric. 

AUTOMATIC M EMO 
PIONEERS IN AUTOMATIC CONTROL (Ileib) 

5711 
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Reduec (Sbiecoc Goer 
WITH AUTOMATIC INTER 

OF PROFITLESS CA 
Now that many dial exchanges are unattended, 

Recorder-Announcer becomes an important factor 

telephone service costs. 

• 
• 

This unit can intercept calls to disconnected numbers, dead 

etc. and gives proper dialing instructions to callers—aui 

cally, without going through any manual exchange! 

OPERATION EXPENSES ARE EXTREMELY LOW 

The Type MCF Automatic Recorder-Announcer will repeat five messages each to 30 
people at one time. 150 callers could be served simultaneously. Yet, power consumption 
at the maximum would be only 25 watts! Since magnetic recording is so trouble-free, you 
can expect to give the Announcer no more attention than you'd give a high- quality radio. 

COMPLETELY ADAPTABLE TO MEET YOUR EXACT NEEDS 

A basic type MCF Recorder-Announcer consists of the recorder, recording amplifier with 
microphone, and as many pickup heads and play back amplifiers as there are messages 
wanted. (A "unit" of one pickup head and one play-back amplifier is required for each 
message to be played.) Yen, need buy only the equipment you have use for. If your 
demands increase, the capacity of your original Announcer is easily increased ( up to a 
maximum of 5 messages) by the addition of new "units". 

If you decide to install Announcers in several outlying exchanges, for purposes of inter-
cepting calls closest to the point of origin, you don't need a recording amplifier for each 
installation. Rather, you can order a Portable "Erase and Record" Amplifier, which you 
carry for use any time you wish to change messages. 

If desired, Announcer can be 
recorded message, and cut off 

INSTALLATION IS C 

The equipment is designed fc 
(if your racks are of a difFere 
from us). The Type MCF can b 
so apparent, its uses so many 
announcer in your operations. 

Keep your operators free to ' 
Automatic Recorder-Announcer 

Address: Automatic Electri 

Toronto 16, Ontario. Brand 

Winnipeg, Regina, Edmont 

AUTOMATIC AIL ELECTRIC 
RAI 

ORIGINATORS OF THE DIAL TELEPHONE eel, 

(Clin.. )  

SISTRoo 

For further data on advertised products use page 81. 
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CEPTION 
1LLS 

the MCF 

in cutting 
I ;gone ways) 
I to et&easc 
z,1 Mete Seee0& 

equipped so callers are "cut in" only at beginning of 

st end of message. 

UICK AND EASY 

r easy installation on the standard 19- inch relay rack 

st size, adaptors are easily fabricated, or are available 

used by almost any telephone company— its economy is 

We'll be happy to show you how you can best use this 

3ndle revenue- producing calls, cut toll costs with the MCF 

Contact Automatic Electric for full details. 

: Sales (Canada) Limited, 185 Bartley Drive, 

tes: Montreal, Ottawa, Brockville, Hamilton, 

)n and Vancouver. 

5712 

Give your subscribers all types of information, quickly and effi-
ciently, without calling the operator! Recorder- Announcers relay 
the messages in clear, lifelike tones, at the least possible cost to you. 

These three types of Recorder-Announcers improve service and 
bid goodwill. 

AUTOMATIC TIME 

ANNOUNCER 

"Broadcasts" time every 15 seconds 
automatically. Each " Broadcast" may be 

preceded by commercial or public 
service announcements. Up to 6 different 

announcements, each of 6 seconds duration, 
can be made and changed at will. 

50 callers can listen at once. 

SHORT MESSAGE 

"INFORMATION PLEASE" 

TYPE FML 

For installation with fire departments, 
theatres, transportation companies, etc. 
Takes 61/2  œ 12-second messages. 
30 callers can listen at once. 
Batteries provide standby power. 
Sample: " Fire at Jones Service Station, 
Main and Centre Streets ..." or 
-The feature movie begins at 7.09 and 
at 9.40 p.m. It is called ..." 

WEATHER ANNOUNCER 

- AND LONGER MESSAGES 

TYPE VML 

Up to 30 callers at one time can hear 
weather forecasts, advertising messages, 
bargain announcements, ship and plane 
clearances, sports results, etc. Messages, 

up to 2 minutes in length, are easily recorded 
and erased. Sample: " Fair with slowly 

rising temperatures. Low tonight, 64. 
High tomorrow, 78, with slight 

haze in afternoon." 

Power consumption and maintenance is very low for all three models. 
For more information write today for Circular 1845. 
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For fast delivery of dependable 

Phillips wire and cable, make 

AUTOMATIC ELECTRIC 

your one source of supply 

RURAL DISTRIBUTION CABLE 

A single bracket at each pole is all that's 
needed to attach this cable! Available with 
2 to 18 twisted pairs of No. 19 gauge copper 
conductors—wound around a polyethylene 
insulated steel wire which supports cable spans 
of up to 200 feet! Conductors have colour-
coded thermoplastic jackets and are poly-
ethylene insulated. 

PHILPLEX SWITCHBOARD CABLES 

For interconnection of telephone exchange 
equipment, these plastic insulated cables have 
higher moisture resistance and are easier to 
strip than textile insulated types. They also 
save installation time because the conductor 
insulation has good flow back characteristics 
at soldering iron temperatures. The colour 
coding of conductors is bright and clear. 
Available in a wide range of sizes. 

For •nor- information, write or Ca I! 

AUTOMATIC ELECTRIC SALES CANADA LIMITED 

185 Bartley Drive, Toronto 16, Ontario. 

Branches in Montreal, Ottawa, Brockville, Hamilton, 

Winnipeg, Regina, Edmonton, Vancouver. 

POLYETHYLENE INSULATED, 

POLYETHYLENE SHEATHED 

TELEPHONE CABLES 

For aerial messenger and underground 
duct installation. Light, flexible, 
economical. P.I.P.S. dbles provide 
excellent transmission with high in-
sulation resistance. Polyethylene 
sheath is flexible, withstands abrasion 
and its extremely low water absorp-
tion makes it almost impervious to 
the weather. Available with from 6 
to 101 pairs of Nos. 19, 22 or 24 
gauge copper conductors. 

STATION WIRE WITH 

THERMOPLASTIC INSULATION 

AND JACKET 

Provides compact, neat installations 
on interior wiring jobs. Thermoplastic 
jacket not only protects the conduc-
tors from mechanical injury but from 
dampness as well. Its smooth surface 
remains clean and attractive. 

AUTOMATIC ELECTRIC 
SALES (CANADA) LIMITED 

5710 
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Industrial TV Projector 
New Equipment Produces Wall Sized Pictures 

From Six To Sixteen Feet Wide 

DEVELOPMENT of a new portable 
television projection system 

which throws large, brilliant pictures 
on a wall-sized screen reached the 
production line at General Precision 
Laboratory Incorporated. It is suitable 
for easy viewing of either closed-
circuit or broadcast TV programs of 
special events by groups of 100 or 
more. 

The new model incorporates a newly 
designed optical system which pro-
vides sharp, clear picture detail and 
greatly increases light output over 
earlier designs. Bright television pic-
tures can be projected on any size 
screen suitable for the premises from 
6 feet wide up to 16 feet wide or even 
more. The pictures are approximately 
four times as bright as those of the 
manufacturer's earlier portable sys-
tems which were used in such nation-
wide closed-circuit television events 
as the General Motors' 50 millionth 
car celebration. 
The superior picture clarity and 

brightness of the new equipment is due 
to a new reflector and an advanced 
corrector plate design. The projection 
barrel uses optical elements 12 inches 
in diameter providing an aperture 
of 0.6. It is believed to be the largest 
aperture that has ever been achieved 
with good resolution in a system of 

this type. The optical system has also 
been redesigned to simplify adjust-
ment. A new tube support provides 
easier and more accurate alignment 
and focusing of the projection tube. 
Positioning of the tube in any of the 
three axes without interaction with 
the others is possible with the new 
support. 

The optical barrel of the new pro-
jector is equipped with simple catches 
to facilitate removal of the covers for 
cleaning and adjustment. The barrel 
can be tilted as required to allow for 
centering of the picture on screen. 
The entire equipment is compact 

and wheel mounted for mobility and 
can be used for closed-circuit as well 
as both VHF and UHF signals for 
TV broadcast projection. It uses a 
regulated 40KV power supply and is 
equipped with high quality sound 
circuits which feed any standard PA 
system. Special sweep failure pro-
tection circuits safeguard the projec-
tion tube. Roll-out tracks are provided 
for the sweep and control, TV receiver 
and low voltage power supply chassis 
which may be pivoted upward for 
access to all circuit components. 

Its simplicity and dependability 
make it ideal for viewing of broadcast 
TV programs in clubs and hotels and 
equally well suited for large-screen 

• New Model PB-611A television pro-
jection system developed by General 
Precision Laboratory of Pleasantville, 
N.Y. The portable unit incorporates a 
newly designed optical system which 
greatly increases light output over earlier 

designs. 

information display in industry and 
for closed-circuit tele-sessions. It can 
also be used directly with studio or 
industrial TV cameras for visual 
presentations to overflow audiences 
or large groups in churches, hospitals 
and schools. 

In addition it has been designed 
with the capacity to handle theater 
requirements for closed-circuit tele-
vised events which in the past have 
included championship fights. 

Achievement In Miniaturization 
Nuclear Powered Battery Foreseen As Significant Component 

In Rocket Research And Deep Space Experiments 

ELGIN National Watch Company 
and Walter Kidde Nuclear Labo-

ratories, Inc., have announced joint 
development of a miniature nuclear-
powered battery capable of deliver-
ing continuous electrical power for at 
least five years. 
A new atomic-powered battery, ap-

proximately the size of the head of a 
thumb tack, has a nominal power out-
put of 20 microwatts and is the first 
such device to be completely safe for 
extensive personal use without special 
precautions, according to its inven-
tors. The battery utilizes the decay 
energy of a beta-emitting radioisotope 
as its source of energy. The battery 
has been developed jointly by the 
Elgin National Watch Company and 
the Walter Kidde Nuclear Laboratories 
Inc. 

Operation of the battery depends 
upon a two-step conversion of energy: 
from beta emissions to light and from 
light to electricity. The light source 

consists of a mixture of finely divided 
phosphor and an oxide of Promethium 
147, one of the most abundant nuclear 
fission products. Beta particles emitted 
by the promethium are absorbed by 
the phosphor and converted into red 
and infra-red light. This light is 
captured by two or more photocells 
and transformed into electrical 
current. 
Although not yet commercially 

available, the battery will eventually 
be used in such products as hearing 
aids, miniature portable radios and 
civil-defense warning receivers for the 
home. Robert C. Miller, Elgin's man-
ager of physical research, also 
preducted the battery will some day 
be used for an atomic-powered wrist 
watch. In such an application, the 
power unit would be as safe as modern 
radium-treated wrist watch dials. 

Additional use for the atom cell is 
foreseen in military high-altitude mis-
sile and rocket work and in sicentific 

deep space experiments. In contrast to 
conventional batteries, the nuclear 
source operates satisfactorily at ex-
tremes of environmental conditions. 
At temperatures as low as 200 degrees 
Fahrenheit below zero, voltage and 
power output actually increase. At 
temperatures up to the boiling point 
of water, the cell operates with a small 
decrease in power output. 

• Identical in size with a man's shirt 
button is this tiny atomic-powered bat-
tery ( shown here without metal shield) 
designed to operate continually for as 

long as five years. 



Quality Control Printed Circuit Boards (Continued from page 41) 

in Figure 4, percentage rejects are 
calculated, and graphs are plotted 
to show the reject rate from day to 
day as shown in Figure 5. Limit lines, 
based on previous experience are 
added to the chart before the data is 
obtained. This enables a constant day-
by-day picture of the quality level 
to be made. When the reject 
percentage approaches or exceeds 
either limit line, reference is then 
made to the process control charts 
for that day's production to deterinine 
I he cause of the variance. 

Since there is an accumulation of 
between 300 and 500 hoards between 
the time of piercing and blanking and 
100 per cent visual inspection, con-
tinuous inspection at the press is 
maintained. This inspection deals 
mainly with dimensional tolerances, 
registration and cracks; defects in 
which can be corrected immediately 
at this stage of the operation. In addi-
tion to dimensional defects and to 
defects which are detected by visual 
inspection, there are four major board 
characteristics which influence the 
quality of the end product and can 
only be determined by test. These 
are: peel strength, heat resistance, 
solderability and contamination. 
Specifications for the determination 
of these characteristics have been 
prepared and tests are conducted 
both on samples of the laminate as 
it enters the plant and during the 
production stage. 

Contamination 

Figure 6 shows the proposed 
RETMA test patterns used for testing 
adhesion, conductivity, solderability 
and temperature rise. In the produc-
tion of radio and TV printed circuit 
boards the tests for conductivity and 
temperature rise are unnecessary but 
they are useful in circuit develop-
ment work. The proposed test for 
solderability has not been found satis-
factory and therefore will not be 
discussed. 

The test pattern on the right in 
Figure 6 is used to process 2 inch 
square test specimens for the heat 
resistance test. As shown in Figure 
7, these specimens are floated, copper 
side down in a bath of 60/40 clean 
molten solder for ten seconds at a 
temperature of 446°F, plus or minus 
9'F. The specimens should show no 
blistering or delamination after re-
moval from the bath. 

The contamination of printed circuit 
boards by the various processing 
chemicals has led to a considerable 

amount of research in the industry. 
2 In the type of board we are discus-
sing, which consists of an unplated 
copper conductor pattern on a XXXP 
base, protected by a thin coating of 
water-dip lacquer, there are two 
sources of contamination. The first of 
these takes place in the etching opera-
tion and affects primarily the elec-
trical properties of the board, and 
the second results mainly front the 
subsequent handling of the lacquered 
sheets and affects primarily the solder 
ability of the board. 
To maintain quality control in the 

latter instance without resorting to 
near sterile manufacturing conditions, 
all operators handling the boards 
wear clean gloves and handle them 
by the edges to eliminate contamina-
tion by finger prints. Immediately 
after inspection, the boards are wiped 
to remove airborne dust and are 
wrapped in sulphur-free paper in 
small lots, cartoned and sealed. 

Contamination during etching is in 
the form of a precipitate that adheres 
to the board which is not explained 
by the simple oxidation-reduction 
reaction which takes place. It has 
been found that the side reactions 
involved are responsible for this 
condition. 

These reactions are as follows: 

water + -1- — 
FeCL, 40»*--> Fe -4- 3CL ( 1) 

f 
Fe + H20 **0-> Fe ( OH )3+ 3H+ ( 2) 

Fe ( OH)., 4"›-* F e 0 . ( OH) + H20 ( 3) 
The hydrolysis of ferric chloride as 

expressed in equations (1) and (2) 
result in the formation of insoluble 
ferric hydroxide (Fe(OH):1) which 
readily dehydrates to the complex 
oxide, FeO. (OH). The addition of 
copper to the solution acts as a 
catalyst to the reaction with the pro-
duction of additional ferric ions. It is 
this complex oxide which precipitates 
onto the boards and which must be 
dissolved by suitable cleaning solu-
tions. In addition, ferric ions also 
adhere to the boards, but these are 
soluble in water, they may be rinsed 
off without too much difficulty. Since 
the boards are only subjected to the 
ferric chloride bath for short periods 
of time, the contamination is purely 
a surface rather than a volume de-
gradation. There are two methods 
used for detecting the presence of 
these surface contaminents. The first 
of these utilizes a test pattern com-
posed of approximately 60 alternately 
connected interlaced conductors 6 
inches long, wide and spaced 

approximately 0.01 inches. Such a test 
pattern gives insulation resistance 
measurements of a relatively low 
value for boards considered accept-
able for radio and TV applications. 
Such measurements are made under 
both dry and humid conditions. Pre-
sence of ferric contamination is indi-
cated by extremely low resistivity 
measurements. 
The second method of testing for 

the presence of iron and copper 
contamination is by the use of a 
specially prepared test paper which 
is sensitive to 0.1 microgram of the 
ferric ion. This test was developed by 
the Stanford Research Institute under 
sponsorship of the United States 
Army Signal Corps. The chemical test 
paper consists of a photographic dye 
transfer paper impregnated with zinc 
acetate and potassium ferrocyanide 
solutions. Immediately prior to using, 
the paper is made ionically conductive 
by soaking in dilute hydrochloric acid. 
The paper is then placed in contact 
with the surface to be tested under 
pressure of 50 p.s.i. for five minutes 
during which time the metallic ions, 
if present, migrate into the paper to 
give (1) a deep blue precipitate of 
ferric ferrocyanide for iron and (2) 
a reddish-brown precipitate of cupric 
ferrocyanide for copper. 
These tests, together with the 

various inspection operations carried 
out, properly recorded and correlated 
with process control data, provide a 
complete quality control program for 
high-volume production of low-cost 
printed circuits. This program has 
been largely responsible for a con-
siderable decrease in the rejection 
rate of printed circuit boards in one 
plant since its inception some 
eighteen months ago. It is now being 
expanded to include the quality con-
trol of low-volume production of com-
mercial and military boards which are 
manufactured using slightly different 
techniques. In general, tolerances are 
closer and additional tests are neces-
sary, but the basic concept of "mini-
mum cost and minimum require-
ments" remains unchanged as does 
the object of quality control — to 
systematically regulate the variables 
of manufacturing: materials, men, 
machines, and manufacturing condi-
tions. 

Bibliography: 
1. Bethel, L. L., Atwater, F. S., Smith. 

G.H.E., Stackman, H. A. " Industrial 
Organization and Management" McGraw-
Hill. 

2. Gamson, E. R. and Henesian, A., "Prep-
aration of Standards and Test Proce-
dures for Printed Circuits. 1956 1.R.F. 
Convention Record. 

Canadian IRE Convention-Oct.-16-17-18 
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phase of manufacturing. Inspection 
must be carried out in such a way 
that it is not merely a sorting opera-
tion that separates defective parts 
from satisfactory ones, but is an in-
valuable tool of Quality Control by 
providing a systematic tabulation of 
types of defects. 

Photomaster Drawing 

The first step in printed circuit 
board manufacturing is the prepara 

and finally, inspected, packed, and 
shipped to the user. Let us follow each 
of these operations in detail and 
consider how a system of quality 
control must be established. 

Since the completed printed circuit 
board is basically a photographic re-
production of the master drawing, 
it is essential that this drawing 
be made to the accuracy dictated by 
the use of the end product. This 
drawing is dimensionless with the 

UNITED-CARR FASTENER COMPANY OF CANADA LIMITED 

PRINTED WIRING DEPT. QUALITY CONTROL DATA 

WEEK ENDING: July 20th, 1956 

PART NUMBER: 66800 

BOARDS PERCENT REJECTED 

Mon. Tues. Wed. Thurs. Fri. Sat. Mon. Tues. Wed. Thurs. Fri. Sat. 

Inspected 1043  1369 1438 1521  

Registration 3 7 22 12 

Cracks 2 3 6 3  

Opens 1 2 

Shorts 4 

Warp or Twist — 

Finish 3 

1283 

8 — 

5 

.3 .5 1.5 .8 .6 — 

.2 .2 .4 .2 .4 — 

•1 .1 — — — — 

2 — .4 .1 — — •2 — 

7 4 76 

Total Rejected 13 20 32 91 

2-

17 — 

Figure 4 

tion of a drawing of the actual printed 
circuit. This drawing is usually made 
with black ink on a white background 
and is generally two to four times 
actual size. The drawing, or photo-
master, is then photographed and a 
multiple positive is made from the 
negative thus obtained which is used 
to make a photographic screen stencil. 
The copper-clad laminated sheets are 
then screen-printed with acid-resis-
tant ink, dried, etched, and cleaned. 
The individual circuits are punched 
and blanked from the multiple sheet 

Fri. 
2at. 

Mon. 
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Fri. 
Sat. 

2tn. 

lbur•. 
Fri. 
Sat. 

lacu. 
Tu.*. 
S.S. 
Thur.. 
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Tao.. 
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Thurs. 
Fri . 
Sat. 

.3 .5 .3 

1.2 1.4 2.2 

5.0 .2 — 

5.9 1.3 — 

exception of a single reduction dimen-
sion at the bottom. The camera oper-
ator works from this dimension to 
produce the master negative. A 
multiple positive is then made on a 
step-and repeat machine which spaces 
the individual circuits to predeter-
minded positions with high accuracy. 
The photographic screen stencil is 
then made from this positive on a 
silk or metal screen. 
The first production operation con-

sists of punching three holes along 
the bottom edge of the sheet which 

0 1 2 3 4 1 6 7 

Figure 5 
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serve to register the printing in ex-
actly the same position from sheet 
to sheet. The sheets are then cleaned 
and are ready for printing, which is 
the second operation. A record of a 
number of items necessary for quality 
control is kept on production control 
data sheets such as shown in Figure 1. 
A separate control chart is designed 
for each operation. 
Recording the sheet size used on 

each job when correlated to man-
hours handling has established the 
point of diminishing returns as sheet 
sizes are increased. Similarly, control 
data on the screening operation has 
given valuable information on types 
of resist, mesh size, and squeegee 
rubber as related to man-hours of pro-
duction time and quality of the 
finished board. 

After a suitable drying period the 
sheets are inspected for defects in the 
printing and retouched by hand where 
necessary. Again a record of the 
time spent and the number of sheets 
requiring retouching is made and 
correlated with previous data. The 
sheets are then etched in a solution 
of ferric chloride which is maintained 
at a specific temperature and strength. 
After a thorough cleaning to remove 
the ferric chloride and the by-pro-
ducts of the etching reaction, the 
sheets are ready for the finishing 
operation. This consists of further 
cleaning to remove the resist, bright 
dipping, rinsing, and finally, lacquer-
ing to prevent oxidation of the copper. 
Production control data is also re-
corded during these operations. 

After the finishing operation, the 
multiple sheets are ready for piercing 
and blanking the individual circuits. 
This operation is carried out in a 
press which has an especially de-
signed indexing device to progressively 

(Continued on page 41) 
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EHF 
MICROWAVE 
GENERATORS 

AND SOURCES 

18,000 to 50,000 mc 

with 

PLUG-IN 
TUNING UNITS 

Now, with the Polarad plug-in interchange-

able tuning unit feature you can equip your 

laboratory with Extremely High Frequency 

generators and sources covering 18,000 to 

50,000 mc permitting wide flexibility of op-

eration at minimum cost. Each of the various 

tuning units requires no further adjustment 

after plug-in — all voltages and controls are 

automatically set for proposed operation. 

These new Polarad self-contained instru-

ments operate simply with direct reading, 

wavemeter dials. They provide cw or modu-

lated signals of known frequency for field, 

production line and laboratory testing of 

microwave equipment, components and sys-

tems. 

Write to Polarad or your nearest represen-

tative for complete information. 

EHF Microwave 

Signal GENERATORS 

• 7 plug-in r-f tuning units cover the fre-
quency range from 18,000 to 39,700 mc. 

• Direct-reading calibrated attenuator out-
put, accuracy +2 db. 

• Frequency calibration accomplished by a 
+0.1% direct- reading wavemeter. 

• Internal 1000 cps square-wave modulation. 
• Capable of external modulation, both 

pulse and fm. 
• Equipped with integral electronically-

regulated power supplies. 

EHF Microwave 

Signal SOURCES 

• 9 plug-in r-f tuning units cover the fre-
quency range from 18,000 to 50,000 mc. 

Internal 1000 cps square-wave modulation. 

Capable of external modulation, both 
pulse and fm. 

• Equipped with integral electronically. 
regulated power supplies. 

• Frequency calibration accomplished by a 
It-_ 0.1% direct-reading wavemeter. 

SIGNAL GENERATORS 
Basic Unit Model HU-2 

Plug- In Tuning 
Unit Model No 

Power Output 
Calibrated 

FREQUENCY RANGE 

SIGNAL SOURCES 
Basic Unit Model HO-1 

Plug- In Tuning Power Output 
Unit Model No. Average 

G1822 

02225 

G2427 

02730 

G3033 

03336 

03540 

— 10 

to 

— 90 dbm 

18.000 — 22,000 mc S1822 10 mw 

22,000 — 25,000 mc S2225 10 mw 

24,700 — 27,500 mc S2427 10 mw 

27,270 — 30,000 mc S2730 10 mw 

29,700 — 33,520 mc S3033 10 mw 

33,520 — 36,250 mc S3336 

35,100 — 39,700 mc 

37,100 — 42,600 mc 

41,700 — 50,000 mc 

S3540 

9 mw 

5 mw 

S3742 Approx. 3 mw 

S4150 Approx. 3 mw 

Model SG- 1218, Signal Generator and Model SS-1218 Signal Source 
are available to cover the frequency range 12,400 to 17,500 mc. 

ELECTRONICS CORPORATION 

43-20 34th Street, Long Island City 1, N. Y. 

MODULATION: 

Internal modulating: 

Frequency  1000 cps square wave. 

Requirements for external pulse modulation: 

Pulse repetition frequency 100 to 10,000 pps. 
Pulse width rate 0.5 to 10 microsecords. 
Pulse amplitude 10 volts peak, minimum. 
Pulse polarity Positive. 

Requirements for external frequency modulation: 

Waveform  Sawtooth or sine wave. 
Frequency  50 to 10,000 cps. 
Amplitude  Approx. 10 volts rms, to 

produce 40 mc deviation. 

Reliable Ma 

service throughout 

the country is 

an Inportant 

part of the 

Polarad instrument. 

For private demonstration 
without obligation 

ask for the 
e - 
m  I MORE FWD DEMONSTRATOR 

Pe 

to stop 
at your plant 

REPRESENTATIVES IN CANADA: Measurements Engineering Limited, Arnprior, Ontario • Toronto, Ontario 

For further data on advertised products use page 81. 
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ELECTRONICS AND COMMUNICATIONS 

announces the appointment 

to its Staff of 

WALLY EVAN-JONES 

as Promotion and Marketing Consultant 

Norman Mel-lardy, President of Age Publications 
Limited has announced the appointment of 
Wally Evan-Jones, as Promotion and Marketing 

Consultant to the staff of 
ELECTRONICS A NI) ('0M M UNI 
CATIONS Magazine. 

Mr. Evan-Jones lias been 
actively associated in the 
electronics industry in the 
capacity of sales promotion 
and marketing fields for the 
past 20 years, having been 
previously employed with 
The Northern Electric Co. 
Ltd., Rogers Majestic Ltd., 
Canadian Marconi Co. Ltd., 

Canadian Westinghouse Co. Ltd. and prior to his 
appointment with Age Publications Limited was 
Branch Manager. Central Ontario Sales District for 
Measurement Engineering Limited, and holds 
membership in the AIEE and I.R.E. Engineering 
Societies. 

The new position that he will be occupying with 
ELECTRONICS AND COMMUNICATIONS, has been created 
in order that advertisers and manufacturers in the 
expanding electronics industry may have available 
the information and experience on marketing and 
sales promotion that has been obtained by his 
wide and extenstve experience in the Canadian and 
American fields 
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1 44 All! 'WI Consult Ney's Engineering 

V Dept. on any problem 
e A --7- involving precious metals to 
---------. ‘ improve your products. 
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THE J. M. NEY COMPANY 
P.O. BOX 990 DEPT. N HARTFORD 1, CONN. • , Spectahsts in Precious Metal Metallurgy « ne 1812 

WANT 

IN A 'TESTING METER 

The 
MODEL 
8 

AvoMeter 
GIVES YOU. 

e ..1utomatic cutout protection 

• 20,000 ohms per vott movement 

• 1 ac current ranges to 10 amps. 
• 7 de current ranges to 10 amps. 

e 14 ac-dc voltage ranges to 2500 v. 

• 3 resistance ranges zero to 20 
megohnis 

• I easy -to-read scales 
• polarity reversing button 
• anti-parallax mirror 
• external acctssoric for IlIti t. 

ACCURATE • PORTABLE • LIGHTWEIGHT 

For delculeck innlelen aril(' In Ilept. 7, F1'2 

f.41A 

2781 DUFFERIN STREET•TORONTO 
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NEWS * 
Twenty Per Cent Increase 
In Floor Space Planned For 
Canadian IRE Show 
A 20 per cent increase in space is 

planned for the Institute of Radio 
Engineers' Canadian convention, Octo-
ber 16, 17, 18 in the Automotive 
Building, Exhibition Park, Toronto, 
Clare A. Norris, Toronto, convention 
general chairman, has announced. 

"The decision to hold a second 
annual convention is due to the enor-
mous success of the first one, and to 
a unanimous request from regional 
IRE sections across Canada, as well 
as exhibitors' demands for larger 
space," Mr. Norris states. One exhibi-
tor who last year represented a 
number of manufacturers has applied 
for individual booths for each of those 
firms this year. 
Mr. Norris points out that, although 

demands call for a jump from 120,000 
square feet in 1956 to 145,000 this 
year, his committee has no intention 
or wish to produce a "super" show 
space-wise. 
"The quality of the exhibits is a 

first consideration," he said, adding 
that the spaciousness and comfort of 
last year's function would be main-
tained. He pointed out that this was a 
feature which strongly impressed 
visitors from abroad, whose general 
opinion was that the buildings and 
surroundings were unparalleled any-
where in the world as a site for such 
functions. 

Last year, more than 10,000 engi-
neers, technicians and members of 
the public visited the three-day exposi-
tion; and 124 convention speakers 
presented technical papers. Dr. George 
Sinclair, professor of electrical engi-
neering of the University of Toronto, 
chairman of the technical program 
committee, is already selecting papers 
for this year's agenda. 

The convention banquet to be held 
October 17 in the King Edward Hotel 
here will again highlight the social 
program. 

Geo. Welter Joins 
Len Finkler Organization 
Announcement is made by Len 

Finkler, manufacturer's representa-
tive, that George Welter has become 
associated with his organization. 

Mr. Welter has been with Atlas 
Radio Corporation for the past two 
years, and previously was with Electro 
Sonic Supply Company. 

• Len Finkler and Co. now have an 
office at 330 Adelaide Street West, 
Toronto 2B, Ontario. 

Three-Way Conference 
Via Transatlantic Cable 
An inter-continental simultaneous 

conference between engineers in Can-
ada, the United States and the United 
Kingdom was made possible by tele-
phone on January 24 via the new 
transatlantic cable. 

This marked the first three-way 
conference to be held since the in-
auguration of the transatlantic cable. 
By using special telephone facilities, 
members of the Engineering Institute 
of Canada were able to take part in a 
symposium with their colleagues in 
London and New York. 
Thomas W. Eadie, president of the 

Bell Telephone Company of Canada, 
in addressing the conference de-
scribed the telephone cable as a mile-
stone in the history of communications 
as well as being "a most impressive 
example of international cooperation." 

Collins Radio Company 
Appoints Secretary 

Collins Radio Company of Canada 
Ltd. announces the appointment of 
Michael Spohn as secretary of the 
company. 

Mr. Spohn is a native of Regina. 
Saskatchewan, and graduated from the 
University of Saskatchewan with B.A. 
and L.L.B. degrees. He has been ad-
mitted to the Bar in Saskatchewan, 
British Columbia and Ontario. 

Mr. Spohn previously was with the 
British American Oil Company in 
Toronto. 

Windfinding Radar En Route 
To Antarctic 
Amongst the complex scientific and 

electronic apparatus carried by the 
"Magga Dan" now en route to the 
Antarctic is the first radar specifically 
designed for the measurement of 
upper winds. 

This new radar is the Decca Wind-
finding Radar W.F.I., the first of its 
kind in the world, and is the result 
of extensive research by Decca Radar 
Limited, who have pioneered the 
application of radar to meteorological 
problems. 
The equipment aboard the "Magga 

Dan" is to be used by members of the 
Royal Society International Geo-
physical Year Expedition which will 
be established at Halle Bay for two 
years. 
One of these Windfinding equip-

ments has been purchased by the 
Meteorological Branch of the Depart-
ment of Transport, and is to be tested 
at Toronto to determine its suitability 
for operation under Canadian 
conditions. 

Electro Sonic Supply 

Rep. For Spirap 
Computer Control Company Inc., of 

Babson Park, Wellesley, Massachu-
setts, has announced the appointment 
of Electro Sonic Supply Co. Ltd., of 
543 Yonge St., Toronto, as Canadian 
representative for Spirap electrical 
cable wrapping. 

(Turn to page 52) 

• Twelfth Annual Meeting of Canadian Radio Technical Planning Board — Chateau Laurier Hotel. 
Ottawa, January 17, 1957. Seated (clockwise around the table) F. G. Nixon — Controller of 
Telecommunications. Department of Transport; J. E. Hayes — Canadian Broadcasting Corporation; 
R. A. Hackbusch — President, Canadian Radio Technical Planning Board; F. H. R. Pounsett — 
Vice- President, Canadian Radio Technical Planning Board; W. Ornstein — Chairman, Fixed, Moblie, 
Land and Maritime Sub-Committee, CRTPB; F. W. Radcliffe — Secretary-Treasurer, Canadian Radio 
Technical Planning Board. Standing (from left) R. C. Poulter — General Co-ordinator and Director 
of Publicity, CRTPB; R. R. Robertson — Railway Association of Canada; L. G. Buck — Telephone 
Association of Canada; C. M. Brant — Department of Transport; C. J. Bridgland — Railway 
Association of Canada; F. A. Smith — Canadian Overseas Telecommunications Corporation; W. B. 
Smith — Department of Transport; J. C. R. Punchard — Radio-Electronics-Television Manufacturers 
Association of Canada; L. E. Coffey — Department of Transport; C. J. Acton — Department of 
Transport; T. S. Dutton — Canadian Electrical Association; R. Barron — Canadian Electrical 
Association; H. S. Dawson — Canadian Electrical Manufacturers Association; A. B. Hunt — 
Engineering Institute of Canada; W. J. Wilson — Department of Transport; C. F. Pattenson — 

Institute of Radio Engineers. 
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Industry 
finds a 
"FOUNTAIN 
OF YOUTH" 
in this 

SELF-REJUVENATING 
CLARE RELAY 

Ponce de Leon failed in his quest for a "foun-
tain of youth," but modern design engineers 
find rejuvenation an accomplished fact in 
CLARE Mercury-wetted Contact Relays... 
capable of billions of operations. 

Contacts of these relays are constantly re-
newed. By capillary action, like that of a 
lamp wick, a new film of mercury coats the 
contacts with every make and break. 
The magnetic switch is sealed in a high-

pressure hydrogen atmosphere in a glass cap-
sule. Surrounded by the operating coil, the 
capsule is enclosed in a vacuum-tube-type steel 
envelope. 

Unlike ordinary relay contacts, these con-
tacts never wear out; never get dirty; 
never lock or weld; never get out of 
adjustment; never bounce. 

Drawings (left) from stroboscopic photo-
graphs show the cycle. (a) Filament of mer-
cury forms between the contacts as they 
separate. (b) This becomes narrower in 
cross section and (c) finally parts at two 
points, allowing a globule of mercury t o fall 
out. Mercury Rows up the capillary path 
to replace the amount lost and restore the 
equilibrium. (d) The momentary bridging 
of the parting contacts—and the extremely 
fast break that ends it— minimizes tie arc 
and adds greatly to contact load capacity. 
Contact closure between the two liquid sur-
faces bridges mechanical bounce and pre-
vents any chatter from appearing in the 
electrical circuit. 

Send for CLARE Engineering Bulletins 
No. 120 and 122. Address C. P. Clare & 
Co., 3101 Pratt Blvd., Chicago 45. Illi-
nois. In Canada: C. P. Clare & Co., 
659 Bayview Avenue, Toronto 17. Cable 
Address: CLARELAY. 

IRAN 

LEIÁ. 

•'ed 

CLARE RELAYS 
L FIRST iu the industrial field 

MICRO SWITCH PRECISION SWITCHES 

Small, rugged, high capacity switches designed 
to meet requirements of communications 
and electronic equipment and aircraft 

A. "Ql" Plunger Switches. Single-pole, double-

throw basic switches for mounting through panels as 
manual or mechanical push button switches, as door 

switches, or for operation by slow moving cams. 

Conforms to JAN-S-63. 

B. Type "V3" Basic Switches. Small, single- pole. 

double-throw switches. Lightweight with highest 
electrical capacity. Suitable as limit, control or safety 

switch where space is limited. Conforms to 

MIL-S-6743. 

C. Subminiature Pin Plunger Type Basic Switch. 

Single-pole, double-throw pin plunger switch for use 
where travel of actuating mechanism is accurately 

controlled or with auxiliary actuators and enclosures. 
Conforms to MIL-S-6743. 

D. Sealed Subminiature Switch. The smallest 
lightest weight switch of this type available. Completely 

sealed ... gives trouble-free operation in a temperature 
range from minus 65 ° to plus 180 ° F. 

MICRO SWITCH 
A PRINCIPLE 

OF GOOD DESIGN 

MICRO SWITCH produces a complete 
line of switches to conform to military 
specifications. Available with a selection 
of actuators. Literature on request. 

MICRO SWITCH 
nivismn OF HONFYWFI I CONTROLS LIMITED. TORONTO 17. ONTARIO. 

ELPCIRONICS & COMMUNICATIONS, FEERLARY, 1957 For lutther data on advertised pioducts use page RI. 



NEWS 
fContinued from page 50) 

Standards Engineers Form 
Hamilton-Toronto Section 
The second section of the Standards 

Engineers Society to be formed in 
Canada during 1956 was recently es-
tablished at Hamilton by twenty-two 
engineers representing electrical, 
electronic, aircraft and allied indus-
tries as well as the Hydro-Electric 
Power Commission and the Canadian 
Standards Association. This will be 
known as the Hamilton-Toronto Sec-
tion, the first Canadian section having 
been formed in Montreal in April last. 
Newly elected executive officers are 

M. J. McKerrow, Hamilton, chairman 
and section director; Gordon Wells, 
Toronto, vice-chairman; W. T. Wins-
low, Toronto, secretary-treasurer; and 
E. G. Price, Toronto, executive officer. 
The Society seeks industry recogni-

tion of the standards engineer as a 
professional identity in partnership 
with other branches of the profession. 

Government Policy Re TV 
Rebroadcasting Stations 
Transport Minister George C. Marier 

has recently issued an announcement 
concerning the development of de-
partmental policy with regard to 
licensing low power stations who make 
use of radio transmitting apparatus 
for rebroadcasting off-the-air pickup 
of TV programs to provide coverage 
in areas where normal reception is 
not feasible. 

Applications for licenses for such 
stations must be made in accordance 
with the procedure laid down for 
private commerical broadcasting 
stations. 

In addition to meeting the ordinary 
technical requirements of the Depart-
ment of Transport, applications must 
be able to show technically that other 
stipulated conditions as to grade of 
service etc. will be met. 

It is further laid down that no 
application will be considered for a 
TV rebroadcasting station to function 
Brzozowski. 

too° 
etkee 

• A slate of officers for the Standards Engineers Society — the second Canadian 
bection to be formed — was elected recently at a Hamilton meeting. The executive of 
the newly-formed Hamilton-Toronto section is shown above. Reading from left to 
right, they are: Gordon Wells (Canadian General Electric), vice-chairman; M. J. 
McKerrow (Canadian Westinghouse), chairman; E. G. Price ( Ontario Hydro), 
executive officer; and W. T. Winslow (Orenda Engines) › secretary-treasurer. 

in an area within the Grade B cover-
age of a standard television broad-
casting station, and that no rebroad-
casting will be permitted of the trans-
mission of any station outside of 
Canada, nor of any station in Canada 
without its consent 

The Department is not prepared at 
this time to consider applications for 
stations proposing to use "scrambler" 
or "pay-as-you-see" devices for TV 
rebroadcasting stations. 

Students Night At 
Toronto Section, IRE 
On Thursday, February 71h, three 

final year students from the Uni-
versity of Toronto presented papers 
to a joint meeting of members of the 
Toronto Sections of The Institute of 
Radio Engineers and of the Amer-
ican Institute of Electrical Engineers. 

The titles of the papers were: 
"Automatic Tuning of Aircraft An-
tennas", by C. S. Mayer; "Model 
Digital Computers", by W. B. Mc-
Minn; "The Economics of Power Gen-
eration Scheduling" by J. A 

CAE Awarded Contract 

For CPA Flight Simulator 
An order recently placed with Cana-

dian Aviation Electronics Limited for 
the manufacture of a CAE DC-6B 
Flight Simulator for Canadian Pacific 
Airlines marks a double event in the 
Canadian electronics industry. It is 
the first full Simulator to be con-
tracted for by a Canadian airline, and 
it will be the first commercial model 
to be built in Canada. 
Production of the DC-6B Flight 

Smulator will take place in CAE's 
Montreal plant and installation will 
be made in a special training center 
at the Vancouver Airport head-
quarters of Canadian Pacific Airlines. 
This pilot training device will allow 

for a 50 per cent increase in effective 
training time for all CPA flight crews. 
It will permit pilots to be trained more 
rapidly and ta a greater degree of 
proficiency. Furthermore, it will pro-
vide an opportunity for new or modi-
fied aircraft equipment to be tested, 
in advance of installation, to deter-
mine crew reaction and operational 
efficiency. 

Manufacturers of: RADIO, ELECTRONIC and INDUSTRIAL TRANSFORMERS 

METAL CHASSIS CABINETS a-nd RACES, Erc rof Oeée 25- Ybees ./ 

• If the EXACT type 

of transformer you 

need is not among he 

1000 and more stock 

HAMMOND items, the 

factory will gladly build 

you a "special"! 

HAMMOND MANUFACTURING COMPANY LIMITED ... GUELPH, CANADA 

For further data on advertised products use page 81. 
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Texas Instruments Opens 

Ottawa Office 
Mark Shepherd, Jr., vice-president 

of Texas Instruments Incorporated, of 
Dallas, Texas, has established a semi-
conductor-components marketing office 
in Ottawa, Ontario. Mr. Shepherd 
states that this new office will 
place Texas Instruments in a better 
position to supply precision electronic 
devices to the rapidly expanding 
Canadian electronics market. 

Until recently, Texas Instruments 
marketed its line of precision elec-
tronic components through a Canadian 
representative. However, all products 
of the Semiconductor - Components 
division will now be supplied directly 
to Canada through the new Ottawa 
office located at 53 Queen Street, 
Ottawa 4. 

The Ottawa office will supply TI's 
line of electronic devices, including 
semiconductors, resistors, meters, and 
custom-built transformer-type pro-
ducts and will welcome any enquiries 
regarding ot her TI products. 

CDC Marketing Division 
Appointments 
Further expansion of the Marketing 

Division of Computing Devices of Can-
ada Limited has resulted in the ap-
pointment of O. P. Dernick and M. G. 
Goudge to the sales staff, it was 
recently announced by W. S. Kendall, 
Marketing Director of CDC. 

O. P. DERNICK 

Peter Dernick is a native of Sas-
katchewan, and is an electronics 
graduate of the Ryerson Institute of 
Technology. Before joining CDC in 
December of 1955, he was employed 
as a statistical accountant with TCA, 
and worked in oil well radioactivity 
surveying with the Lane-Wells Cana-
dian Company. At CDC he worked in 
the Field Service Department on 
digital computer maintenance. 

Michael Goudge graduated from 
Carleton College with a B.Sc. degree. 
He spent some time in the Arctic 
doing computations for Canadian Aero 
Services Limited. More recently he 
has been a programmer in the CDC 
Data Processing Center. 

Both Dernick and Goudge will 
specialize in the digital and analog 
computers and data reduction equip-
ment, working from the Ottawa head 
office of the company. 

(Turn to nee* ecl 

Deliquescent Domains 

Western Electric has announced that their relays 

will no longer be available for sale to manufacturers. 

The problem — obviously — will be to find satis-

factory equivalents. 

The Sigma Type72A0Z — 160TS can replace the 

WE 255A polar telegraph relay. It is functionally 

interchangeable by design and mechanically inter-

changeable by means of an adapter. The "72" has 

been exposed to such varied field service that 

comparative experience for most applications can 

be cited. 

SAPAUEk 

ELECTRONICS & ( OM MU N ICATIONS, FEBRUARY, 1957 

COMPARISON - WE 255A AND SIGMA 72A02•1130TS 

255A 72A02•160TS 

RESISTANCE PER COIL. OHMS 136 * 10% 160 10`;-o 

TURNS PER COIL 3200 2400 

INDUCTANCE PER COIL. HENRY 0 9 6 1.0 

CONTACT GAP. NORMAL MINIMUM. INCHES .004 .004 

CURRENT SENSITIVITY. ONE COIL. MA. 0 56 • 1.5 0.6•1.4 

NORMAL RANGE OF SIGNAL LEVEL, MA. lo- So 10 • 60 

MAXIMUM INTELLIGIBLE SPEED. PULSES/SEC. ... 500 

CONTACT EFFICIENCY) 

WORDS/MIN. EOUIV. 1350 

BIAS DISTORTION ALLOWED, 5 MA. SIGNAL 60 CPS .... 2% 

PERCENT BREAK, 100 WORDSÍMiN., 20 MA. SIGNAL - 4% 

TOTAL COIL DISSIPATION FOR 400 C. RISE. WATTS 2.2 • 1.3 

• AS MEASURED IN SIGMA LABORATORY 

As for the WE 280, there is no exact Sigma replacement. We 

do have five different polar relays which, depending on your 

application, may be equivalent even though not interchangeable. 

Thus, if you do not need an exact duplicate of a Western 

Electric polar relay, there is undoubtedly a suitable Sigma polar 

relay available immediately. If you do, your comments may be all 

the incentive we need for providing a new design. 

SIGMA 
SIGMA INSTRUMENTS, INC., 

l'earl Street, So. Braintree, Boston 85. Ma.sarlium,(1 ,, 
Canadlen Representatives: 

C “OOK R CAN.) LTD., Montreal end TOrerdo • RON MERRITT, Vancouver, Lt. 

For further data on advertised products use pep. M. 
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NEWS 
(Continued from page 53) 

Canada's First Private 
Nuclear Reactor 
Canada's first privately owned and 

operated nuclear research reactor will 
be designed and built for McMaster 
University's Hamilton College by 
AMF Atomics ( Canada) Limited. 

Of a pool-type design, the reactor 
will be financed jointly by Federal 
Government Agencies, the Hydro 
Electric Power Commission of Ontario 
and several Ontario Industries. 
Denton Massey, general manager of 

AMF Atomics ( Canada) Limited, said 
that according to present plans the 
research reactor will be placed in 
operation in the summer of 1958. 
tions and other electronics services 
former students, many thousands of 
whom had graduated into communica-
According to Dr. H. G. Thode, 

Principal of Hamilton College, the 
McMaster reactor will be the nucleus 
of a research facility which will have 
the dual purpose of acting as a tool for 
industrial research and as a training 
laboratory for nuclear engineers. 
Chief item in a new $5,000,000 expan-
sion program for the university, the 
reactor and its accessory equipment 
will cost in the neightborhood of 
$1,300,000. 
As the reactor is of the pool type 

design, water is the main shielding 
element. It will be housed in a large 
thirteen-sided concrete building whose 
size will make it the dominant feature 
of the University's campus, and it will 
adjoin Hamilton College's present 
nuclear research laboratory building. 

Standard Telephones & 
Cables Appoints Rep. 
Standard Telephones & Cables 

Mfg. Co. (Canada) Limited have 
announced the appointment of the 
E. S. Gould Sales Company of Mont-
real as their stocking representative 
on federal miniature selenium recti-
fiers for Eastern Canada. 

Type 2N95 
Junction 
Transistor. 

Federated Consultants Limited 
Multi-Facet Engineering Firm 

Provincial cabinet ministers, in-
dustrialists and many business offi-
cials were among those attending the 
official opening of Federated Con-
sultants Ltd. (Davenport Rd.) Toronto, 
recently. 
The company, incorporated under 

federal charter, comprises the five 
Toronto member firms of Hunting 
Technical Services Ltd; T. O. Laza-
rides, Lount & Co.; Karel Rybka & 
Associates Ltd.; Miller, Naismith, and 
Amco Furnace Contractors Ltd. Also 
in the group are eight consultant 
firms: Gordon S. Adamson & Asso-
ciates, Toronto; Stanley R. Frost, To-
ronto; R. A. Hanright & Co. Ltd., St. 
Catharines; Jens C. Holm, Evanston, 
Ill.; Dr. G. Ross Lord, U. of T.; Stanley, 
Grimble, Roblin Ltd., Edmonton; Nor-
man D. Wilson, Toronto; and Clyde 
Wyant & Associates, Oklahoma. 

President of the newly-organized 
FCL is Dr. T. O. Lazarides, who is also 
president of Lazarides, Lount & Com-
pany, Toronto. Dr. Lazarides is known 
not only on this continent but also in 
Europe. One of his projects there was 
the enormous Dome of Discovery built 
for the 1951 Festival in Britain. 

Paul Corbel! Posted To 
Varian's N.Y. Office 

Paul Corbell, recently with Varian 
Associates of Canada, Ltd., has been 
appointed manager of Varian's new 
field engineering office at 234 East 
47th St., New York City. This an-
nouncement was made by H. Styr' 
Stearns, executive vice-president and 
general manager of the Palo Alto 
electronics firm. 

Mr. Corbell joined the firm in 1952 
after eleven years' experience in de-
velopment, production, and project 
engineering with various organiza-
tions. He is an electrical engineering 
graduate from the University of Cali-
fornia. When Varian of Canada was 
founded in 1955, Mr. Corbell was one 
of five men sent from Varian Asso-
ciates, Palo Alto, California, to direct 
operations at Georgetown, Ontario. 

R. H. LITTLEFIELD 

Burroughs Corporation 
Creates New Division 

Establishment of Burroughs Divi-
sion of Burroughs Corporation and the 
appointment of Carl E. Schneider as 
vice-president and general manager 
in charge of the new organization, 
was recently announced by Ray R. 
Eppert, executive vice-president. Mr. 
Schneider has been vice-president in 
charge of industrial relations. 
Appointment of Noel L. Mudd as 

general manager of marketing of the 
new division also was announced. 
Mudd has been director of marketing 
of the U.S. and Canada Marketing 
activity. 
Formation of the new division, 

effective February 1, makes it the 
largest in the corporation, with more 
than 18,000 employees. More than 
10,000 are in the Detroit area. 
Burroughs Division responsibilities 

will include the present functions of 
the U.S. and Canada Marketing 
activity, which has 225 branch and 
area offices, and the operations of the 
Plymouth Manufacturing and Engi-
neering Division, Plymouth, Mich., the 
Main plant on Second Avenue, the 
Schaefer plant, and the Windsor plant. 

Sperry Gyroscope Appoints 

Director of Contracts 
B. W. King, managing director of 

Sperry Gyroscope Company of Can-
ada, Ltd. and Sperry Gyroscope 

Ottawa Ltd., re-
cently announced 
the appoint-
ment of R. H. 
Littlefield as 
Director of Con-
tracts of the two 
companies. 

Mr. Littlefield 
has been asso-
ciated with the 
Sperry Canadian 
organizations in 

an executive capacity since 1952, and 
prior to this appointment had the 
position of Manager of Industrial 
Sales. 

(Turn to page 57) 

Plus Sylvania Electronic 
Tubes—Crystal Diodes— 
Microwave Crystals — Tran-
sistors —Strobotrons — Flash 

Tubes— Klystrons--Thyratrons 
Magnetrons — Rocket Tubes — 
Pencil Tubes — "TR" & "ATR" 

Tubes—Glow Modulators—Trigger 
Tubes—Counter Tubes—Gas Pres-

sure Measuring Tubes—Photo Tubes 
Travelling Wave Tubes —Waveguide 

Windows. 

• STROMBERG-CARLSON PRODUCTS 
• TECHNICAL APPLIANCE CORP. (TACO 

Available at 

HACKBUSCH ELECTRONICS TO. 
Call or Write:-

23 Primrose Avenue 

TORONTO, ONTARIO 

LENNOX 1-2453 

• SYLVANIA ELECTRIC PRODUCTS ( ELECTRONICS DIVISION) 
ANTENNAS) e CALEDONIA ELECTRONICS AND TRANSFORMER 

• 
CORP 

For further data on adver tised products use pogo 81, 



MEASURING THE "RISING SUN"... 

35 times bigger than life, a "rising sun" anode appears on the contour projector 
screen to undergo an exacting test. To pass it, the dimensions must fall within hairline 
tolerances of ± 0.0003"to 0.001'. 

Later, the frequency of this anode will be tested . . . and there will be other care-
ful checks, all along the line, to make sure it measures up to the standards demanded of 
all Bomac microwave products. 

Multiply this series of tests by a few hundred — for each of the 750 types of Bomac 
products — and you get some idea of the attention given here to testing and quality 
control. It is this constant control that has helped make Bomac a leader in its field . . . 
that gives each and every Bomac product an extra measure of dependability. 

'Mae LABORATORIES, INC. 
Beverly, M ass. 

Meet in major dries: — Chizago • Kansas D.ty • Los Angeles • Dallas • Dayton • Washington 
Seattle • San Fancisto • Toronto Export Maurice I. Parisier, 1860 Broadway, N. Y. C. 

Positions now open for both 
junios and senior engineers in 
micrcrwave tube design and devel-
opment. The work is challeng-
ing, advancement opportunities 
unlimited, and benefits liberal. 

R. O. R. ASSOCIATES LTD., 290 Lawrence Avenue West, Toronto 12, Canada • Tel. RUssell 1-9391 



VITENTION, CANADIANS! 
A warm welcome awaits you at the exhibits listed on this page 

I.R.E. SHOW, New York — The Coliseum — March 24 - 28. 

Andrew 
/ ANTENNA ( I KIN MAT ION 
/ CORPORATION LTD. 

Booth Nos. 1409 & 1411 

New Parabolic and Communica-
tion Antennas for microwave, vhf 
& uhf. HELIAX, the flexible air 
dielectric cable. Complete rf 
transmission line systems. 

Cascade Research Corp. 

Booth 3607 - 9 

Dwight Caswell • Jay Stone 
M. B. Adelson 

Complete line Microwave Ferrite 
Devices, *5 megawatt S-Band 
Uniline Load Isolator, Ferrite 
*Circulators, *Duplexers, unique 
*Z-Scope Microwave Impedance 
Plotter, • Microwave AGC, 
*X-Eiand B.W.O. 

CURTIS 

Terminal Blocks 

Better Connections 

Economically—Quickly 

A type for every purpose 

Booth 2827 

JFD 
JFD Electronics, Corp. 

Brooklyn 4, New York 

Booth 2333 

Components, Second Floor 

Piston Capacitors, Military Communi-
cation Equipment, TV Antennas and 
Accessories. 

7W7- " VARIAN a iatees  
0 , CAMAZIA 110 G10.41IOWN ONt•010 

Booths 2530 and 2532 

KLYSTRONS for every application 

AIRTRON, INC. 
LINDEN • NEW JERSEY 

Booth No. 3318 

Canadian Affiliate 
Airtron Canada Limited, 300 Campbell 
Avenue, Toronto 9, Ontario. 

Microwave Ferrite Components — 
Antenna Feeds — Rotary Joints 
Flexible Waveguide Assemblies — 
Precision Cast Mixers. Duplexers. 
Hybrids. Directional Couplers, Double 
Ridge Waveguide, Lightweight High 
Power Terminations. Equipment avail-
able in Airtron. Inc. designs or to your 
specifications. 

Thompson Products, Inc. 

ELECTRONICS DivisioN 

Booths 2527, 2529 and 2531 

R. I. Armstrong, B. C. Keaeh, R. T. 
Myers, 0. D. Page, D. A. Schonmeyer, 
F. J. Weihmiller, R. A. Gardiner, 

C. F. Schunemann. 

New Developments in Airborne 
Electronic Controls and Counter-
measures Transmitters. Also a 
complete line of Microwave 
Switches and Accessories. 

Electronic Tube Corp. 

3rd floor, Booth No. 3112 - 3113 

K. C. Meinken • R. F. Brunner 
R. T. Rude • W. C. Hill 

Presenting a new dual channel 
high-frequency oscilloscope, and 
variable-speed 'scope camera (up 
to 12,000 in./min.). Also a com-
plete line of single- and multi-
gun radar and instrumentation 
cathode ray tubes. 

N 
E 

41 CAMBRIDGE, MASS. 
0 751-2 55 InstrumunIt Av cd Racfio Rd 

Pulse Generator, Klystron Oscil-

lator, Variace Autotransformer, 

D-C Amplifier and Electrometer, 

Impedance Comparator. 

Also Signal Generators, Z-Y Bridge, 

Sweep≤, UHF Measuring Equipment 

GENERAL RADIO CO. 

LEADERS IN QUALITY, 
AVAILABILITY 

For a complete line of 

RECEIVING AND PICTURE TUBES 

• 

POWER AND TRANSMITTING TUBES 

• 

TRANSISTOR, DIODES AND RECTIFIERS CANADIAN GENERAL ELECTRIC COMPANY LIMITED 

TUBES 

For further data on advertised products use page 81. 
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J. A. GAUTHIER 

NEWS 
(Continued from page 34i 

3M Sales Administration 
Appointment 
The appointment of J. A. Gauthier 

as manager, sales administration of 
Minnesota Mining 
and Manufactur-
ing of Canada 
Limited, London, 
Ontario, has been 
announced by 
J. V. Powell, 
director of sales. 
Mr. Gauthier 

will assist in for-
mulating and im-
plementing sales 
administrative 

policies. He will co-ordinate these 
between the director sales and sales 
managers. 
During his 15 years with 3M and 

associated companies, Mr. Gauthier 
has acquired a thorough knowledge 
of the many and diversified 3M prod-
ucts, and has continually accepted in-
creasing responsibilities during this 
period. 

• John Foster ( top above) of Ahearn and Soper 
Co. Ltd., Ottawa, measures the world's largest 
electron tube, a 10 foot five inch klystron, with 
J. A. McCullough, executive vice.president of 
Eitel-McCullough. Inc., manufacturer of Eimac 
electron tubes, as company president W. W. 
Eitel looks on. The giant super power tube, 
developed and introduced in San Bruno, Cali-
fornia, will be used in radar and linear accelera-
tor applications. Ahearn and Soper represents 

Eimer in Canada. 

THE 

D-695 
MUIRHEAD DECADE OSCILLATOR 

with all the best features, prominent among which are:— 

• 0.2% frequency accuracy within 5 minutes of switching on 

• Exceptional low harmonic content 

• Output level constant to 0.5dB (20 c/s-30 kcis) 

WRITE NOW 

SPECIFICATION 
THE D-695 MUIRHEAD-WIGAN DECADE OSCILLATOR 

FREQUENCY RANGE 
10 cis-31 200 c/u (continuously variable) in two ranges ( I and x 10) 

FREQUENCY ACCURACY (within 5 minutes of switching on) 
±0-2°,, (or better) above 100 c s. decreasing to ±01 cis at 10 cis 

HOURLY STABILITY Better than +0-02% 

RESETTING ACCURACY el c's on x 1 range : 10 c's on x 10 range 

HARMONIC CONTENT AT AN OUTPUT LEVEL OF 10 mW 

30 cjs-30kt s 02 into 600 ohm balanced or unbalanced: 05 into 10k ohm unbalanced. 

Below Id c's Inc-easing gradually to about 86% in the two unbalanced conditions and 
about 4", in the 600 ohm balanced condition at 10 c s 

HUM LEVEL WITH RESPECT TO 10 mW 

—70dB (0'03 of the output voltage at 10 mW) 

VARIATION OF OUTPUT LEVEL WITH FREQUENCY 
SO cls.10 Is< s Flat within ±0-IdB 20 ce-30 Ica:: Flat within 0•5d13 

Below 30 cjs ± IdB 

MAXIMUM UNDISTORTED OUTPUT POWER 10 mW 

POWER SUPPLY 

95-I25V, 60 c's (0-695-Ai100) 190-250V, 50 c,'s (0-695-A) 

OVERALL DIMENSIONS 

171 in wide x 121 in. high x 8 in. deep (445 cm 318 cm 203 cm) 

WEIGHT 37 lbs ( 17 kg) 

FOR PUBLICATION 4718 

239/3 

MUIRHEAD INSTRUMENTS LIMITED • STRATFORD • ONTARIO • CANADA 

ELECTRONICS & COMMUNICATIONS, FEBRUARY, 1957 For further data on advertised products use page 81. 



NEWS 
,continued from Page 57i 

CAE (Western) Sponsors 
Radar Defense Meeting 
Canadian Aviation E le ctroni cs 

(Western) in Winnipeg was host re-
cently to a conference which brought 
together commanders and officers 
from all eight United States Air Force 
Pinetree Radar and Warning sites 
extending from the Pacific Ocean to 
Eastern Ontario. 
The purpose of the meeting was to 

discuss with the radar officers the 
enlarged role assumed by the com-
pany in the maintenance of the USAF 
sites within the Pinetree radar chain. 
Under the extended program CAE 
(Western) will supply each USAF 
Pinetree radar site with on-site sup-
port through a five-man self-con-
tained group consisting of one resi-
dent engineer, two radar, one com-
munication and one diesel technician. 

Electrolabs Represents 
American Condenser Corp. 
The American Condenser Corpora-

tion has announced the appointment 
of Electrolabs, 7385 St. Lawrence 
Boulevard, Montreal 16, Que., as its 
Canadian representative. 

This firm has been supplying its 

A. W. DUGUID 

comprehensive line of paper, electro-
lytic, and oil condensers mainly to the 
Chicago area and is now in process 
of expanding its sales organization to 
include all Canadian and American 
manufacturers. 

CDC Technical 
Division Appointments 
Two new appointments in the Tech-

nical Division of Computing Devices 
of Canada Limited have been made 
necessary by the increased activity of 
the company. 

R. E. FREEMAN 

Mr. A. W. Duguid has been ap-
pointed Manager of Engineering and 
Development, and Mr. R. E. Freeman 
is the new Manager of Manufacturing. 
Both will report to Technical Director 
J. S. Parsons. 

Mr. Duguid is a Rhodes Scholar, 
with a degree in Honour Physics. He 
served from 1940 to 1946 in the Royal 

teIDCGop_LA 
"SECITINDITS" 
SOLDERING INSTRUMENT 

A neat and sturdy 

instrument specially 

produced for fine 

and delicate 

work. 

Supplied in 

most voltages 

or to your own 

special require-

ments. 

Canadian Rep: 
LESLIE J. LAMB, 

Box 103, Weston, Ont. 

U.S. Agents: Stratford Electronics 
Inc., P.O. Box 1114, New York 1, N.Y. 

List No. 70 

18" detach. bit 

CSA Approved 

Canadian Artillery, retiring with the 
rank of Major. Since graduation from 
Oxford in 1949, he has been with the 
Defense Research Board. 

Mr. Freeman is a graduate of 
Queen's University, with postgraduate 
work in electronics. More recently he 
has taken courses in executive devel-
opment and policy formulation and ad-
ministration at the Executive Devel-
opment Institute, Montreal. 

G. L. Curtis Joins Federal 
Telecommunication Lab. 
George L. Curtis has been appointed 

systems planning engineer in the Palo 
Alto research and development facility 
of Federal Telecommunication Labo-
ratories, a division of International 
Telephone and Telegraph Company. 

Prior to joining FTL, Curtis was a 
member of the application-engineer-
ing division of Lynch Carrier Systems 
in San Francisco and responsible for 
customer applications and sales engi-
neering in Western U.S.A. and Can-
ada for that company. 

In previous years Curtis has been 
associated with the Ontario Northland 
Railway as a communications engi-
neer; with the Bell Telephone Com-
pany of Canada in exchange, toll, 
transmission, and mobile-radio engi-
neering; and with the R.C.A.F. as 
radio-radar officer and pilot. 
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VISIT 

HANNOVER 

THE GERMAN 
ELECTRICAL 
INDUSTRIES 
EXHIBITION 

The greatest market 
for investment and 
consumer goods only 
at the German Indus-
tries Fair, 

HANNOVER 

April 28 - May 7, 1957 

Information and Catalogues from: 

The Trimont Corporation Ltd. 
1170 Drummond St., Montreal, P.Q. 

Tel. UN. 63088-89 

und i•nfr•Ir•rbond de , tlehlrotechnlIcA•n 

Indy.tri•.fr•nifv, M. Arn Houplbohnhol Id 

For further data on advertised products use page 81. 



INTRODUCING... 

the first combined 

Q AND 1::D 

:It 

GENERAL PURPOSE DIGITAL COMPUTER AND DIGITAL DIFFERENTIAL ANALYZER 

ultimate versatility 
in solving complex 
technical 
problems... 

The general purpose digital computer solves most scientific 
and engineering problems with speed and accuracy... yet 
easier programming makes the digital differential analyzer 
a superior choice for solving differential equations. Bendix 
now combines the advantages of both in the new G-15D 
Computer and its optional DDA accessory. Working 
together, and supported by a full complement of input-
output equipment, these units provide the best means of 
solution. And the rental or purchase cost is far below that 
of most general purpose computers alone. 

A new brochure tells the details ol the G-15D's talent 
¡or conserving your scarce engineering manhours. Let us 
send you a copy. 

5702 

COMPUTING DEVICES OF CANADA LIMITED 
P.O . BOX 508 • OTTAWA • CANADA 

ELECTRONICS & COMMUNICATIONS, FEBRUARY, 1957 
For further data on advertised products use page 81. 



new products 
New Product specifications published in Electronics and Communications have 
been briefed for your convenience. If you require further information on any 
of the items published you may readily obtain such by using our Readers' 
Service, Page 81. Just mark the products you are interested in on the 
coupon on Page 81 and the information will be in your hands within a few days. 

• Rectilinear Galvanometric 
Recorder 

Item 1436 
Houston Technical Laboratories announce 

t he availability of a new rectilinear galvano-
metric recorder — The Recti riter. In addi-
tion to true rectilinear writing this instru-
ment boasts a long list of features and 
improvements over previously available 
instruments of this type. 

Accessory equipments available include 
internally mounted transistorized input 
amplifiers, expanded scale power line moni-
tors, shock and rack mounts, marker pens, 
and gear shift speed change. 
'rhe instrument is available in multiple 

channel versions. 

Represented in Canada by Instronics 
Limited, 11 Spruce St., Stittsville, Ontario. 

• Broadband Silicon Crystal 
For Video Detector Use 

Item 1437 
A new, extremely broadband millimeter 

waveguide crystal, suitable for mixer or 
low level video detector use in the range 
of 26.5 to 75 kilomegacycles, has been an-
nounced by Microwave Associates, Inc., 
Boston. Two of the most important imme-
diate applications will be in the field of 
high-definition radar and in microwave 
spectroscopy. 
According to the Massachusetts elec-

tronics firm, the silicon diode, designated 
MA-412, is the first truly broadband milli-
meter waveguide crystal commercially avail-
able for military and industrial applications. 
The new device measures by 34 by 4,8 
inch, and is cased in silver plated brass. 
The case forms a section of ridged wave-
guide, with the crystal as an integral part. 
It may be adapted for high sensitivity 
broadband performance ln standard rec-
tangular waveguide applications, or for 
broadband ridged waveguide. 
Tapered transition sections adapt the 

ridged waveguide crystal input for use with 
RG-96, RG-97 or RG-98/U waveguide. The 
MA-512 transition section is available for 
use with the new crystal in RG-98/U wave-
guide over the 50-75 Kmc band. 

For further information. write Microwave 
Associates, Inc., 22 Cummington Street, 
Boston 15, Massachusetts, U.S.A. 

• Bulletin B1 A Covers 
BT Resistors 

Item 1438 
International Resistance Company Ltd., 

announce the availability of bulletin B1 A 
covering advanced type BT fixed composi-
tion resistors. This bulletin covers new 
design features and reliability data, speci-
fications, characteristics, and complete in-
formation and charts in connection with 
type BT 1/4 , 1/4 , 1 and 2 watt fixed com-
position resistors. 
For over the past 25 years IRC have 

re-designed, re-engineered and re-evaluated 
these resistors so that today type BT 
resistors make available improved per 
formance and increased dependability in 
fixed composition resistors meeting JAN 
specifications. These advances coupled with 
results of over 500,000 individual tests by 
IRC, elevate BT dependability to a point 
where engineers can predict performance 
with a reliability never before possible. 
For complete information write for bul-

letin B1 A to International Resistance Co. 
Ltd., 349 Carlow Ave., Toronto, Ontario. 

• Narda Model 229 
Tuneable RF Probe 

Item 1439 
A new precision, tuneable RF Probe, 

Narda Model 229, which includes an optional 
detector for use with all waveguide and 
coaxial slotted lines provided with a stan-
dard 3/4  inch diameter mounting hole, has 
been announced by The Narda Corporation, 
Mineola, Li, New York. Insertion loss is 
25db. or less in most slotted lines. 
The Narda Model 229 has a fine wire 

probe adjustable in depth over a wide 
range by a fine-pitch threaded knob. This 
fine wire probe is an extension of the center 
conductor of a coaxial line which is pro-
vided with shunt and series tuning elements 
for tuning the probe pickup over the 
range of 900 to 18,000 megacycles. There 
are two probe outputs. A detector output, 
which takes a BNC series connector, has 
provision for a standard microwave crystal, 
Series IN21 or IN23, or a Narda N-610B 
Bolometer. Because of its r-f output, the 
Model 229 RF Probe can be used with 
microwave rec elvers or other internal 
detectors. 

The Narda Model 229 RF Probe is 
mechanically and electrically equivalent to 
and interchangeable with the military probe 
MX-1019/U. Improved contact design in the 
Narda model permits its use over a wider 
frequency range than the standard military 
model. 
The Model 229 is recommended for use 

with Narda Models 219, 220, 221, 222, 223, 
224, 231 and 232 waveguide and coaxial 
impedance meters. 
canadian Representative: Measurement 

Engineering Limited, Arnprlor, Ontario. 

• Brochure On Infrared 
Weapons Systems 

Item 1440 
The eminence of Servo Corporation of 

America in the development and production 
of infrared weapons is the result of the 
company's appraisal, at the close of World 
War II, of prospective military operations. 
The first to adapt the principles of infra-

red detection to weapons systems, more 
than 700,000 engineering man-hours have 
been expended in the development of 
infrared systems and 21 different infrared 
systems produced and delivered. 
A new eight-page brochure describes 

infrared applications and research. For 
further information, request Catalog IR 
9902 from Servo corporation of America, 
20-20 Jericho Turnpike, New Hyde Park, 
N.Y., U.S.A. 

• Remote Radiation 
Monitoring System 

Item 1441 
The Victoreen Remote Radiation Monitor-

ing System is a complete system designed 
to meet the requirements of the Atomic 
Energy Commission for monitoring radia-
tion at a number of locations from a single 
control point. In reactor installations, hos-
pitals and laboratories where rediation is 
done simultaneously in many different 
places, this system offers a reliable and 
convenient method of monitoring the 
radiation level. 
The system covers a wide range of radia-

tion intensities. Ionization chambers are 
available to cover the ranges from .01 
milliroentgens per hour up to 1 million 
roentgens per hour. Standard chambers 
are designed to cover a range of any three 
consecutive decades. Six decade logarith-
mic scales are available on special request. 
The system requires negligible maintenance 
and gives a high degree of reliability over 
a long period of time. 
Incorporated in each plug-in station unit 

is an alarm type meter which can be pre-set 
over the sensitivity range of the detector, 
giving an alarm when the radiation goes 
beyond the level set on the meter. The 
system can handle from one to twenty such 
stations from a single control unit and 
can be cascaded upward to any desired 
number of channels. Each channel consists 
of a plug-in station and a remote radiation 
sensing element or detector. 
Canadian Representative: Radionics 

Limited, 8230 Mayrand St., Montreal 9, Que. 

• Sun-Powered Solaradio 
Item 1442 

Latest electronic achievement in the con-
sumer entertainment field is the new 
sun-powered Home & Travel Solaradio. 
Lifetime usage is built into the Solaradio 

through the solar battery pack encased in 
its unique carrying handle. This pack is 
an array of silicon solar cells which converts 
sunlight into electricity to power the radio. 
At the same time, the solar cells recharge 
the batteries in the set for nighttime opera-
tion. In the absence of sunlight, an incan-
descent light can serve to charge the 
batteries or operate the radio. Thus, by 
periodic exposure to sunlight or incandes-
cent light, the Solaradio can provide 
unlimited operation. 
Hoffman Radio Division, Hoffman Elec-

tronics Corporation, 3761 S. Hill St., Los 
Angeles 7, Calif., U.S.A. 
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• Glide Slope Receiver 
Item 1443 

A new aircraft Glide Slope Receiver, fea-
turing a transistor power supply in place 
of the usual dynamotor cr vibrator has 
been announced by Dare, Inc., Troy, Ohio. 
The new unit, weighing only 63A.i pounds 
fits the short I/4 ATR rack. Up to 20 crystal 
channels are selected by a Ledex Rotary 
Solenoid, controlled by an Instrument Panel 
Switch. The entire unit has been designed 
to the electrical performance requirements 
of RTCA paper DO-58. 

The new transistor power supply replaces 
the usual power units with an all-electronic 
means of converting the aircraft battery 
current to alternating current. Two Dare 
transistors operating as a multivibrator 
circuit produce an alternating current with 
ample power for all requirements of the 
receiver. 
The Dare Model DGS-20 provides a sensi-

tive highly selective circuit for use with 
as many as 3 indicators at a time. It is 
supplied with 10 crystals to cover all chan-
nels presently used in the 329.3 to 335.0 me. 
range. An additional 10 crystals may be 
used to cover future requirements. Modular 
design has been employed to simplify ser-
vicing. All vacuum tubes are ruggedized. 
For additional information write Dare, 

Inc., Troy, Ohio, U.S.A. 

• 13/4 " Attenuator 
With 30 Steps 

Item 1444 
The Daven Company announces the avail-

ability of an unbalanced ladder network — 
the series LA-130. The LA-130 series are 
low impedance controls for use in broad-
cast equipment and public address systems. 
Because of the compact design of these 
units, they are very well suited for use in 
portable equipment or in installations where 
limited mounting space is a factor. They 
offer a wide range of control CIO steps of 
attenuation) in a housing only 13/4 " in 
diameter by 1U" deep. 

Due to the low price of these attenuators, 
they may readily be adapted as mixer or 
master gain controls in popular priced 
equipment. A large selection of various 
impedance combinations and decibel losses 
are available in these units from stock. 
Additional data on the new series LA-130 

attenuators may be obtained from The 
Devon Company, 530 West Mt. Pleasant Ave., 
Livingston, New Jersey. U S.A. 

(Turn to pee. ell 

Now - threaded ceramics 

that permanently hold 

precision tolerances! 

Centralab 
Engineered 
Ceramics ... 

— can be extruded 
or molded 

— can be worked 
before firing the same 

as metal 

— ground, drilled. 
threaded, or tapped 

— can be metallized 

Cenualab Canada lid. 
804 Mt. PI  Re, Toronto 12, 

VARIASLE ENGINEERED 

RESISTORS CERAMICS 

_ 

Another reason 

to insist on Centralab 

Threads greund into the ceramic itself — 
after firing. There's no shrinkage to cause 
variations in width and depth. 

Other fired ceramic precision- grinding 
operations include centerless, cylindrical, disc, 
surface, and lap grinding — to precision 
tolerances previously unavailable. 

Ask Centralab to quote on your requirements. 

on is 

f 

Write for Centralab's Ceramic Buyer's 
Guide, Bulletin 42-221. Or refer to it 
in Sweet's Product Design File. 

A DIVISION OF GLOBE- UNION INC. 

96-IL East Keefe Avenue • Miluaukee 1, Wisconsin 
in Canada: 804 Mt. Pleasant Road. Toronto, Ontario 

PACKAGED CERAM1c 

SWITCHES ELECTRONIC CIRCUITS CAPACITORS SEMICONDUcTORS 

e 
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For the first time anywhere — a Radio Parts 

Catalogue devoted sole:y to the specialized 
electronic components and devices used in the 
Industrial, Military, Laboratory and Engineering 
fields. Ensure getting your FREE ccpv of this 
unique and informative Polk— write us today! 

Industrial Catalogue No. 561 

ELECTRO SONIC 
SUPPLY CO. LTD. 

543 YONGE ST., TORONTO 5 

WA. 4-9301 

ESSCO 

SPECIFY Woyt" METERS 
FOR 

EVERY 

APPLICATION 

No. 653 
(illustrated) 
A new 31/2", clear poly-
styrene cased meter, 
specially designed for 
modern component appli-
cations. 

Be sure of highest accuracy, dependability, and read-

ability PLUS economy with HOYT precision AC and DC 

instruments — the complete line of Panel Meters. Moving 
coil, rectifier, and repulsion types promptly available in 

a wide variety of sizes, ranges. cases, and colors. Also, 
custom designed to comply with your specifications. 

Write for NEW literature 

containing descriptions, 

engineering data, and prices. 

ELECTRICAL INSTRUMENTS 
Sales Div.: BURTON-ROGERS COMPANY 

42 Carleton Street, Cambridge 42, Moss., U.S.A. 

FREED 
DISTORTION METER 

USES 

NO. 
1410 

The Type 1410 Distortion Meter may be used in the laboratory or 
in production testing of receivers, amplifiers and oscillators. 

Frequency Range: 20 kc to 1 mc. 

Input Impedance: 500,000 ohms shun.ed by 70 mmfd, (plus 
capacity of input cable) on all ranges but the 0.1 vet range. The 
shunt capacity on this range is 800 mmfd. 

Accuracy: Harmonic Distortion can be measured accurately 
to 0.1%. 

Sensitivity: Distortion levels of 0.1% ccn be read accurately 
for a signal input as ow as 0.2 volts. Maximum input signal is 
1000 volts rms. 

Elimination Characteristics: Eliminates fundamental com-
pletely while attenuating second harmonic approximately 3%. 

Send for NEW 48 page transformer catalog. Also ask for complete 
laboratory test instrument catalog. 

FREED TRANSFORMER CO., INC. 
1716 WEIRFIELD ST., BROOKLYN (RIDGEWOOD) 27, N.Y. 

And the "specialty of the house" is double-

barreled . . . first, choose from hundreds of 
standard units to satisfy your needs—for quick 
switch delivery . . . second, Daven can effect 
quick 'sw itches' or changes from standard units 

to special switches, by using components at hand. 
That, too, makes for speed, dependability, econ-

omy. Write for more detailed data. 

THEDAVE 
IN CANADA: 

CO. Adams Engineering Ltd. 
Montreal and Toronto 550 W. Mt. Pleasant Ave., Livingston, N.J. 

Write for FREE copy of DAVEN's new, 28-page breve on SWITCHES! 
btS,1UtU‘W--Nr\ • 

For further data on advertised products use page 81. 
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NEW PRODUCTS 
(Continued from page 61) 

• Technical Manual On 
G-E Thermistors 

Item 1445 
Heat practically any material and its 

resistance increases. But heat a G-E 
thermistor and its resistance decreases 
t remendously. 
For a temperature range from —50°C. to 

200°C, resistance of copper or platinum, for 
example, doubles. Over the same tempera-
ture range, resistance of thermistors de-
creases by a factor of 10,000. With some 
thermistors it is possible to reduce resist-
ance 50 per cent with a temperature in-
crease of 17°C. 
Large temperature coefficients and other 

nonlinear characteristics make thermistors 
ideal low-cost circuit elements for the 
measurement and control of minute tem-
perature changes. These electronic semi-
conductors eliminate costly, fragile com-
ponents. They never wear out, never need 
maintenance. 
To help designers evaluate the circuit 

possibilities of thermistors, Canadian Gen-
eral Electric offers engineering assistance, 
and a 54-page Technical Manual. 
Further information may be obtained 

from Thermistor Sales, Canadian General 
Electric Co. Ltd., 940 Lansdowne Avenue, 
Toronto, Ontario. 

• Differential Gain and 
Phase Analyzer 

Item 1446 
Type 2036, a new differential gain and 

phase analyzer intended primarily for 
measuring the transmission characteristics 
of color television networks, has been 
developed by Tel Instrument Electronics 
Corporation, of Carlstadt, New Jersey. 
The analyzer is designed for use with 

any standard stair-step generator having 
a 3.58 megacycle subcarrier. It features 
a high impedance input, extremely high 
sensitivity and low noise together with a 
unique differential gain presentation. A 
precise continuously variable, 360° phase 
shifter makes the Type 2036 particularly 
suitable for color signal certification and 
large differential phase measurements. 

Major features of the TIC analyzer 
include: 

I. A high Z probe input and attenuator 
for point-by-point analysis, permitting 
use with any signal from 1 to 600 V, 

2. Unique circuitry enables differential 
gain display at 2 per cent per cm on 
ordinary oscilloscopes having sensi-
tivity of 0.5 v/cm. 

3. Differential phase output is 0.125 volts 
per degree. 

4. An unusual and precise internal cali-
bration system allows the calibration 
of a scope linearly for differential 
phase up to 10 degrees, permitting 
direct reading. 

5. Calibration dial quickly re-set to zero 
at any desired reference phase. 

Canadian Factory Representatives: Atlas 
Radio Corporation Ltd., 50 Wingold Ave., 
Toronto 10, Ontario. 

(Turn to page 64) 

SPECIALLY BUILT TO WITHSTAND 

SEVERE OPERATING CONDITIONS 

ence 
eenede 

HARD GLASS TUBES 

6094 
BEAM POWER AMPLIFIER 

638L' 
BEAM POWER AMPLIFIER 

• Ideal for modern high-
performance aircraft and 
missiles. 

• Processing at higher 
vacuum and under the 
higher heat permitted by 
the hard glass reduces gas 
and contamination and 
provides greater operat-
ing stability at higher 
temperatures. 

• Ceramic element sep-
arators prevent emission 
loss from high heat and 
vibration. 

• Solid aluminum oxide 
heater-cathode insulator 
eliminates shorts, reduces 
leakage. 

For further information, 

write AVIATION ELECTRIC 
LIMITED, 200 LAURENTIEN 

BLVD., MONTREAL, P.Q. 

6754 
FULL-WAVE RECTIFIER 

1100=--
6094 

ELECTRICAL RATINGS* Beam Power 
Amplifier 

Heater Voltage (AC sr DC)** 
Heater Current 
Plate Voltage (Maximum DC) 
Screen Voltage ( Maximum DC) 
Peak Plate Voltage 

(Max. Instantaneous) 
Plate Dissipation 

(Absolute Max.) 
Screen Dissipation 

(Absolute Max.) 
Heater- Cathode Voltage (Max.) 
Grid Resistance ( Maximum) 
Grid Voltage ( Maximum) 

(Minimum) 
Cathode Warm-uu Time 

6.3 volts 
0.6 amp. 
300 volts 
275 volts 

550 volts 

14.0 watts 

2.0 watts 
.450 volts 
0.1 Megohm 

5.0 volts 
-200 volts 
45 sec. 

6384 
Beam Power 
Amplifier 

6.3 volts 
1.2 amp. 
750 volts 
325 volts 

750 volts 

30 watts 

3.5 watts 
.450 volts 
.1 Megohm 
0 volts 

-200 volts 
45 sec. 

6754 
Full Wave 
Rectifier 

6.3 volts 
1.0 amp. 
350 volts 

.500 - volts 

45 se- c. 

*For greatest life expectancy, avoid designs which apply all maximums 
simultaneously. 

**Voltage should not fluctuate more than . 5%. 

MECHANICAL DATA 6094 6384 6754 

Miniature Miniature 
Base 9- Pin Octal 9- Pin 
Bulb T-6% T-11 T-6% 
Maximum Over-all Length 2Ye 3,5%,?' 2%' 
Maximum Seated Height 2%' 2"iii' 2%* 
Maximum Diameter Ye' P/ii" %• 
Mounting Position Any Any 
Maximum Altitude 

t,rcz 
80, ft. 80,000 ft. 80, ft. 

Maximum Bulb Temperature 300°C 300°C 300°C 
Maximum Impac: Shock 500G 500G 500G 
Maximum Vibrational 

Acceleration 50G 50G 50G 

AVIATIOrfELECTRIC 
LIMITED 

HALIFAX • TORONTO • MONTREAL • CALGARY • VANCOUVER 

ELECTRONICS & COMMUNICATIONS, FEBRUARY, 1957 For further data on advertised products use page 81. 



NEW PRODUCTS 
(Continued from page 63) 

• Vibration Meter Item 1447 

'1'he Vibration Meter is designed for the 
direct measurement of the three important 
characteristics of vibration, the displace-
ment, velocity and acceleration. Unwanted, 
or excessive vibration in machines and 
structures can be easily located so that the 
necessary corrective action can be taken 
before serious damage occurs. The instru-
ment in invaluable at all stages of research, 
design and production testing, where detri-
mental effects of wear and noisy operation 
must be avoided. 

' 
It comprises a vibration pickup, which 

is a moving coil type, giving an output 
voltage proportional to the velocity of the 
motion under investigation, a high gain 
amplifier incorporating integrating and 
differentiating networks and an adjustable 
attenuator, together with a direct reading 
indicating meter. The required charac-
teristic of vibration, displacement, velocity 
or acceleration is selected by a three way 

switch. Inputs are provided for two separate 
pickups so that the vibration at two separate 
points can be measured by simply operating 
a panel switch. An output jack is provided 
so that the amplified signal can be displayed 
on a cathode-ray oscilloscope or can be 
connected to a suitable analyzer. 
The instrument can also be used as a 

sensitive audio frequency amplifier or 
vacuum tube voltmeter. The maximum 
sensitivity for full-scale deflection on the 
meter is as follows: for displacement 0.0003" 
zero to peak; for velocity 0.003 in/sec. peak; 
for acceleration 100 in/see, peak. Nine scale 
ranges are provided reading 0-3 and 0-10 
with the total attenuation of 10,000 to 1. 
Integrating and differentiating networks 
are accurate to within 3 per cent between 
10 c/s and 1,000 c/s. 
Dawe Instruments Ltd. (Canadian Divi-

sion), 1654 Bank Street, Ottawa, Ontario. 

• Unit For Overpotential 
Testing Item 1448 

A non-destructive, very high potential 
unit is now available for insulation testing 
of samples, or full reel tank testing. The 
unit offers a preferred method of checking 
the insulation of cables and it meets new 
IPCEA standards as well as MIL, JAN and 
ASTM specifications. Many of the outstand-
ing features incorporated in the unit are: 

0-100 KV voltage output 
Adequate capacity for rapidly charging 

full reels 
Automatic Output shorting 
External interlock provision 
KV meter and current meter for deter-
mining leakage resistance 

Overcurrent trip-out to deenergize HV 
Dual range meters 
The unit incorporates all the safety and 

convenience features of more expensive sets 
and further information can be obtained 
by contacting the manufacturer, Peschel 
Electronics Inc., 19 Garden Street. New 
Rochelle, New York, U.S.A. 

MECHRON 
ENGINEERING PRODUCTS LTD. 

THE FLEMING Automatic Air 
Pollution Recorder provides 
samples of air pollution matter 
suitable for qualitative or quanti-
tive records. Will sample at pre-
set intervals and operate unat-
tended for considerable periods. 
Size approx. 30 x 9 x 18 inches. 

Price F.O.B. Ottawa $577.50 S.T.I. 

Other FLEMING Products include: 
Radio and Nucleonic Instrumentation, Pulse Generators, 
Logarithmic Ratemeters, Radar and Communication Equip-
ment, Miniature Personnel Radiation Monitors. Complete 
line of Radiation Laboratory Monitoring Equipment. 

MECHRON ENGINEERING PRODUCTS 
LIMITED 

KALADAR AVE. OTTAWA 

• Continuously Variable 
Magnetic Amplifier 
Power Supply 

Item 1449 
The development of a unique, continu-

ously variable magnetic amplifier power 
supply — believed to be the only one of 
its type in production — was recently 
announced by Engineered Magnetics Co., 
Culver City, California, a division of Gulton 
Mfg. Corp., Metuchen, N.J. 
Some important design features of this 

Model EM-117 power supply include: no 
moving parts, no filaments, and no main-
tenance. Critical-tolerance engineering of 
this power supply provides high overload 
capacity, eliminates warm-up time, and 
insures long life. 
This unit utilizes an input voltage of 

105 - 125 volts AC, 55 - 65 cycles, single 
phase, and produces a continuously variable 
output of 2 - 300 volts DC, 0 - 5 amperes 
with a regulation of I per cent or better. 
Ripple is 0.2 per cent RMS with recovery 
time of 0.2 seconds. All power supplies 
come equipped with an easy-to-read 4 inch 
rectangular voltmeter and ammeter. 

Specifically constructed for research and 
development laboratories, this power supply 
has many other uses in any application 
calling for continuously variable power out-
puts. Now being produced in the standard 
size of 22" wide by 18" deep by 48" high, 
other sizes can be supplied to meet 
particular requirements. 
Canadian Representative: Lake Engineer-

ing Co. Ltd., 36 Upton Road, Scarborough, 
Ontario. 

• Precision Molded Taper Pin 
Terminal Blocks 

Item 1450 
An improved terminal block design fea-

turing precision reamed tapered receptacles 
to accommodate solderless connections 
(AMP Series "53" taper pins) has been 
announced by the Electronic Sales Division 
of the DeJUR-Amsco Corporation. Positive 
locking is secured between the taper pin 
and molded-in machined tapered receptacle. 

Series 145-58 taper pin terminal blocks 
are fabricated in a single row of 20 con-
tacts, in 10 dual contacts and in 10 single 
contacts. These may be ordered in any 
pair or combination of shorted contacts. 
Molded or eyelet holes are provided for 
ease of stacking and assembly. Series 145-48 
taper pin etrminal blocks are fabricated 
in 20 rows of triple stacked contacts 
arranged in any desired shorting combina-
tion. This series is supplied with perpen-
dicular and right angle holes for mounting. 
Taper receptacles are gold plated brass 

over silver for low contact resistance. 
Bodies are molded of high impact rein-
forced glass filled Alkyd, Type 440A. (Other 
molding materials on request.) 
For complete information, specifications 

and diagrams, write to the Electronic Sales 
Division, DeJUR-Amsco Corporation, 45-01 
Northern Blvd., Long Island City 1, N.Y., 
U.S.A. 

(Turn to page 66) 
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Reliability 
through 15,631 accepted types 

ACTUAL SIZE 

ACTUAL SIZE 

Clear plastic (PI.) meters feature; 
• Longer scale length 
• Visibility unlimited 
• Light unobstructed—no shadows 

• Interchangeability—universal 
• Appearance revolutionized 

UNIQUE FEATURES AND CHARACTERISTICS 
These guarantee superior quality in all TRIPLETT ineters: • Simplicity of fraine construction assures easy, accurate 

alignment in servicing. 
• High torque to weight ratio for extra rugged movement. 

Specially developed bearings withstand severe vibration • Dials are all metal— no paper dials are ever used—will not 
and reduce friction to a minimum, become abrasive, warp, crack or discolor under normal 

Bearings are microscopically graded not only for depth and conditions. (Printing presses in Triplett's own plant allow‘ •  fast, inexpensive service on special dial requirements.) 
radius, but also for polish. Only best quality jewels are used. 

tt • Unique hardening method assures uniformly hard pivots. • Extra strong ribbed pointers precisely balanced with triple 
"slide and lock" adjusting weights. 

I.; • Digit flux scientifically aged alnico magnets for greatest • Insulations provide extra allowance for breakdown voltages. 
7 pernieability. Micrometrically balanced all nietal frame 

construction protects hearings against vibration front any • All metal parts processed, all molded parts pre-cured to 
direction, eliminate distortions from stresses and strains. 

TRIPLETT ELECTRICAL INSTRUMENT COMPANY • 52 years of experience • BLUFFTON, OHIO 
Triplett design and development facilities are available for your special requirements for meters and test equipment. 

LEN FINKLER & CO. 
330 Adelaide Street Wet Toronto 28, 01 -ano 

EMp,re S-5222 

C. M. ROBINSON COMPANY 
189 Market Street, Winnipeg 325 10th Avenue Calgary 

550 Beatty Street, Vancouver 
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NEW PRODUCTS 
(Continued from page 64) 

• Electro-Hydraulic 
Machine Controls hem 1451 

A new transistorized servo amplifier and 
an electro-hydraulic servo valve which make 
possible electro-hydraulic control of indus-
trial machinery, has recently been intro-
duced by Honeywell Controls Limited. 
According to Honeywell engineers, the 

(known as XRJ301A) amplifier and the 
electro-hydraulic servo valve (XVJ300A) 
make it practical to apply hydraulic power 
to many applications previously limited to 
electric drives. They also provide precision 
control of existing hydraulic equipment 
which could not previously be controlled 
automatically. 
T h e fully - transistorized amplifier is 

designed to receive signal inputs from 
any standard 60-cycle a-c signal source. 
The user can provide manually variable 
controls, can make the control source a 
function of position, velocity or other 
command variable, or can utilize input 
signals from tracers or computers. The 
amplifier is designed for parallel summa-
tion, ratio comparison, or series summation 
of input signals. Output is designed to 
power a balanced single load, or split loads, 
of as high as five watts. 
The amplifier supplies the driving power 

for the new electro-hydraulic, three-way 
servo valve which, in turn, controls the 
flow of oil to hydraulic linear or rotary 
motion drives. The single stage servo valve 
is driven by a high performance torque 
motor and is available in ratings up to 
10 gpm, and 3,000 psi. 
Linear motion control can be applied to 

hydraulic presses, reciprocating drives used 
in planers, grinders, or saw mill carriages, 
and in a wide variety of straight line 
positioning applications. Rotary motion 
applications include lead screw feeds, 

spindle drives, and processing machinery 
which requires precise control of shaft 
rotation. 
Control combinations possible with the 

new electro-hydraulic servo "team" include 
stroke control feedback, pressure or flow 
feedback, and feedback of load position, 
velocity, force, torque, etc. 
Honeywell Controls Limited, Vanderhoof 

Ave., Leaside, Toronto 17, Ontario, Canada. 

• Miniaturized Ferrite 
Microwave Load Isolator 

hem 1452 
Cascade Research Corporation announces 

Model X-125 "Uniline", a miniaturized 
ferrite microwave load isolator having a 
total length of only 1 inch and weight of only 
9 ounces. This new unit operates over the 
frequency range 8.5 to 9.6 kilomegacycles. 

Isolation is 10.0 db over band with an 
insertion loss of 1.0 db. Peak power is 
100 KW, average power 100 watts into 2:1 
mismatch. VSWR is 1.15 into matched load. 
Waveguide size is RG-52/U, flanges UG-39/U. 
Cascade Research Corporation, 53 Victory 

Lane, Los Gatos, California, U.S.A. 

• Flowmeter Measures 
With Ultrasonics hem 1453 

A new straight-through flowmeter, that 
achieves accurate flow rate measurements 
by the modification of an ultrasonic beam, 
has been announced by the Vibro-Ceramics 
Division of Gulton Industries, Inc. Because 
this new instrument offers no obstructions 
to the fluid flow, pressure drop is elimi-
nated, maintenance is simplified and greater 
accuracy is consistently attained. Its many 
features are especially adapted to the 
measurement of such difficult liquids as 
kerosene, liquid oxygen, water and similar 
low viscosity liquids. 
This unit designated as GLENNITE® 

Model UF-100, will measure flow rates in 
the range of 1000-4000 gallons per minute 
with an accuracy of better than 1 per cent, 
and provides 5 volts full-scale output to 
feed into standard telemetering and record-
ing systems. 
Special instruments for the measurement 

of volumetric flow, and complete control 
systems designed around the flowmeter, can 
also be provided. 
For further information write: Gulton 

Industries, Inc., 212 Durham Ave., Metuchen, 
New Jersey, U.S.A. 

• Technical Bulletins 
Describe New Instruments 

Item 1454 
Measurements Corporation announces the 

publication of two new technical bulletins 
describing its latest instruments, the Model 
275 Intermediate Frequency Converter and 
the Model 95 Standard FM Signal Generator. 
They also have recently published a 

revised bulletin describing their Model 505 
Standard Test Set for Transistors. 
Copies of these bulletins may be obtained 

by writing to Measurements Corportion, 
Boonton, N.J. 

(Turn to page 68) 

YES... 
No core too small—No transformer too large! 

Illustrated above and 
reading counter-clock-
wise: HyperCores, 
Chokes, Power, Pulse, 
Filament, and Plate 
Transformers. 

565 
MOLONEY ELECTRIC COMPANY OF CANADA LIMITED 

Factory and Head Office: 213-219 Sterling Road, Toronto 3, Ont., Regional Offices: Montreal, Calgary 

For further data on advertised products use page 81. 
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SCHEMATIC DIAGRAM OF SOLA CIRCUIT modified to supply regulated stepped-down outputs is within -2..-3% for input variations of ±-11'1;,. Other 
plate and fflarnent voltages. Hasid:Ilion on one stepped-up output and two units available regulate as close as -± 1% for input variations of -± 15%. 

YOU GET VOLTAGE REG'JLATION AND MORE FROM A SOLA: 

Closely Regulated Voltage Plus 

Transformer Step-Up or Step-Down with 

Sola Constant Voltage Transformers 

Today's complex electrical and electronic equipment. 
with its narrow limits for adequate performance, makes 
a fixed level of input voltage virtually essential. There 
are many fine voltage regulators available for this duty 
alone. However, the Sola Constant Voltage Transformer 
delivers one-to-one, stepped-up, or stepped-down volt-
ages closely regulated. One Sola unit may replace both 
voltage-regulating circuit or component, and conven-
tional power transformer. 

The Sola Constant Voltage Transformer is a static-

magnetic voltage regulator. It offers many important 
advantages over other stabilizers which depend solely 
upon saturation of core materials for their regulating 
action; or electronic types employing tubes. 

To meet the exact requirements of many load devices 
or service conditions, Sola voltage regulators are avail-
able in stock models, or custom designs in production 
quantities. Your Sola representative will be happy to 
provide you with information on their feasibility for your 
particular application. 

LAa eI eee e 
TRANSFORMERS 

Write for Bulletin 

32B-CV- 170 

SOLA ELECTRIC (CANADA) LTD., 102 LAIRD DRIVE. TORONTO 17, ONTARIO, Mayfair 4554 • CONSTANT VOLTAGE TRANSFORMERS for 
Regulation of Electronic and Electrical Equipment • LIGHTING TRANSFORMERS for All Types of Fluorescent and Mercury Vapour Lamps 

Ei.r.r.TRolvres & COMMUNICATIONS. FEBRUARY. 1957 For further data on advertised products use page 81. 
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NEW PRODUCTS 
(Continued from page 66) 

• Flexible Epoxy-Insulating 

Resin 
Item 1455 

A new flexible epoxy-insulating resin — 
flexible because of the structure of its 
molecules rather than a plasticizing additive 
— has been announced this month by 
Minnesota Mining and Manufacturing of 
Canada Limited. 
The new resin, used in production lines 

casting of coils and other electrical com-
ponents, is said to withstand extreme tem-
perature changes without cracking because 
of modifications in the resin molecules, 
allowing them to "give" with expanding 
and contracting metals. Because of its 
inherent flexibility, the resin is capable of 
absorbing severe physical shocks, even 
heavy blows from a hammer, without 

cracking. 
Called "Scotchcast" Brand Electrical in-

sulating resin No. CRP-241, which is filled, 
and "Scotchcast" Brand resin CRP-239, a 
dipping resin. 
Molecule modifications are made without 

sacrificing low viscosity, heat resistance, 
moisture resistance, adhesions to metals, 
and electrical properties characteristic of 
epoxy resin, according to the manufacturer. 
The new resin has a viscosity of from 

1500 to 2000 centipoise at room temperature 
(250 degrees C.) or about the consistency 
of transmission grade oil SAE-140. When 
warmed to 140 degrees F. before pouting, 
the resin has a viscosity of 60 centipoise --
low enough to provide "excellent" 
impregnation. 

The flexible resins are packaged in 
1-gallon. 5-gallon, and 55-gallon containers. 

Further information may be obtained by 
writing to Minnesota Mining and Manufac-
turing of Canada Limited, P.O. Box 757, 
London, Ontario. 

CLM 

RECTIFIERS 

nurse 

your 

batteries 
You'll protect your investment 

in station-type batteries when you install CLM 
Electronic Regulated Selenium Rectifiers. 

CONSTANT OUTPUT VOLTAGE. In a CLM rectifier the 
output voltage is kept constant from no load to 
full load which increases battery life. 

SELF-PROTECTING. CLM rectifiers are self- protecting on 
overload as the voltage curve drops off rapidly 
after 115 percent load is reached. CLM electronic 
regulated rectifiers are convection cooled, noiseless 

and require a minimum of maintenance. 

FREE BULLETIN. For your free copy of Bulletin SR- 14 

which describes in detail, the performance 
characteristics of CLM rectifiers for station-type 
batteries write: Jack West, Sales Manager, 
Rectronic Division, Canadian Line Materials 
Limited, Toronto 13, Canada. 

SELENIUM RECTIFIERS 

• Frequency Counter 
No. 14-20 Fm Item 1456 

The Frequency Counter No. 14-20 FM is 
an extremely versatile precision type direct 
reading Instrument capable of measuring 
frequencies, time intervals, periods, time 
and frequency ratios, frequency drift and 
similar quantities and of counting and 
totalizing discreet electrical impulses such 
as are found in pulse and nuclear work, 
whether of regular or random occurrence. 
Frequency measurements in the range 

from 10 cps to 10 Mc are displayed to 8 
places on counters, 6 places of which are 
displayed on neon lamp decades and two 
on meters giving a total of 99,999,999 counts. 
Count appears in kilocycles with automatic 
positioning of decimal point. Display time 
can be held indefinitely or be variable from 
0.1 to 10 seconds with automatic reset. Gate 
time is adjustable in 5 steps of 0.001, 0.01, 
0.1, 1 and 10 seconds. 

• 0 • 

• • -)*  • 
Ú • • eft fe 

ft. MO' 

Period measurements are displayed in 
either seconds, milliseconds, or micro-
seconds on the same counter system with 
a choice of measuring 1 or 10 complete 
cycles in the range from 0 to 10 Kc. 
Output frequencies which may be used as 

secondary standard frequencies of 10 cps, 
1 Kc (rectangular), 100 Kc (positive pulse). 
and 10 Mc (sine wave) are provided. 
The entire equipment consists of one 

basic and four auxiliary plug-in units. The 
plug-in units extend the range and useful-
ness of the basic unit. 
Computing Devices of Canada Limited, 

P.O. Box 508, Ottawa, Ontario. 

• Model TLD In-Line 
Magnetic Head 

Item 1457 
The Nortronics Company Inc. has an-

nounced its Model TLD in-line magnetic 
head for low cost, high quality recording 
and reproduction in stereophonic sound 
applications. The head can be compensated 
for flat response between 30 and 10,000 cps 
at 7.5 inches per second. It is compact and 
will provide long wear, negligible oxide 
accumulation, excellent rejection of sur-
rounding fields, and uniformity of fre-
quency and amplitude response. 
This new head features precision ground 

and lapped gap, balanced electric and 
magnetic structure, high output, and precise 
colinear alignment. The active tape sur-
faces do not pass over any epoxy resin or 
plastic surfaces, thereby eliminating the 
need for frequent cleaning even under 
humid conditions. The head is suited for 
use in new equipment design, replacement. 
and for conversion of existing tape re-
corders to stereophonic tape "phonograph" 
equipment. 
Detailed dimensional drawings, specifica-

tions, and prices to manufacturers, distri-
butors and dealers will be furnished upon 
request. to The Nortronlcs Company, Inc., 
1015 South Sixth St., Minneapolis 4, Minn., 
U.S.A. 

(Turn to page 70) 

For further data on advertised products use page 81. 



261 Spadina Avenue 
Toronto 

EM. 6-9618 

381 Richmond Road 
Ottawa 

PA. 2-6558 

25,000 EMPLOYEES' PAYROLL CAN BE 
DONE IN LESS THAN ONE SINGLE HOUR 
BY ONE MACHINE, DISPENSING 
WITH ANY LABOUR! 
(American Management Association Special Report No. 3) 

How does this affect you? 
Excerpt from Dec. 5 

News Item 
350 MEN LAID OFF 
AS YEAR'S WORK DONE 
IN 6 MONTHS 

Executive member 
Leonard Baker of Local 
436. United Auto Workers, 
blamed the lay-offs on 
automation. 

With the foundry's new 
machinery, he said, it now 
can turn out a year's 
supply of blocks for Ford 
in a six-month period. 

Fifty Weeks Training . . . One night per week with 

home study, which permits you to earn a living while 

learning to become a skilled technician. 

18 Schools from Halifax to Vancouver. 

School Open 9 a.m. to 11 p.m. for your inspection. 

BEFORE INVESTING YOUR TIME AND MONEY 
IN ANY COURSE INVESTIGATE THOROUGHLY. 

RADIO ELECTRONICS TELEVISION SCHOOLS 
OF CANADA LIMITED 

(One of the World's Largest Resident Training Schools) 

FOR INFORMATION WRITE OR TELEPHONE 
164 Wellington Street North 139 Hunter Street West 

Hamilton Peterborough 
JA. 7-6658 RI. 5-4303 — RI. 5-5206 

312 Bagot Street 
Kingston 
2-4436 

15 King St. North, Waterloo 
Kitchener-Waterloo 

SHerwood 5-6149-5-6140 

SCHOOLS FROM COAST TO COAST 

377 Talbot Street 
London 
2-3438 
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NEW PRODUCTS 
Continued from page 68) 

• Electronic Insulation 
Tester 

1 tem 1458 
The new "English Electric" Electronic 

Insulation Tester is the first compact and 
portable insulation tester that will measure 
insulation resistance at any desired poten-
tial from 500 - 10,000 volts D.C. 

This tester has a non-lethal output with 
stepless voltage adjustment and will 
measure resistance up to 250,000 megohms. 
It gives rejection of surface leakage cur-
rents, high accuracy on comparative tests 
and audible indication of ionization. 

The instrument is 15" x 10" x 6", weighs 
23 lbs., has C.S.A. approval, and is available 
from the English Electric Company of 
Canada Limited, St. Catharines, Ontario. 

• Two Wide-Range 
Accelerometers 

Item 1459 

'I'he release of two new wide-range accel-
erometers Type 4308 and 4309 was announced 
recently. These accelerometers satisfy the 
long-felt need for a high frequency accel-
erometer which makes possible the applica-
tion of the Briiel & Kjaer "automatic 
measuring technique" in the field of 
vibration measurements. 

Vibrations now form a part of the daily 
problems encountered by the engineer in 
modern times. Wherever rotating machinery 
is mounted this problem exists, and not 
only do vibration effects irritate the human 
organism, but in many cases the life-time 
of expensive machinery is greatly reduced 
because the problem of vibrations has not 
been given sufficient consideration. 
Accelerometers Type 4308 and 4309 are 

designed to enable you, through reliable, 

a comprehensive 

Telecommunication 

Engineering Enterprise 
One of the largest telecommunication engineering organisations in the 

Commonwealth, Standard Telephones and Cables Limited is engaged 

in research and the development, manufacture and installation of all 

types of communication and control systems. 

Concerned with every aspect of telecommunications engineering, the 

Company is in an unrivalled position to undertake, within its own 

organisation, the co-ordinated planning of complete communication 

projects involving inter-dependent systems of various types. 

'Standard' products include:— 
Telecommunication Line Transmission 

Equipment 
Radio Broadcasting Equipment 
Radio Communication Equipment 
Air Radio Navigational Aids 
Supervisory and Remote Control Systems 
Railway Communication Apparatus 
Railway Control Equipments 
Telephone Cable 
Sound-Reinforcement Systems 
Public and Private Telephone Systems 

Standard Zlepltoties h Cables 
Mfg. Co. (Canada) Lrd. 

quick and easy measurements, to apply an 
effective insulation technique and thereby 
reduce the vibration effects of your 
machinery to a minimum. 

The automatic measuring technique may 
now be applied wherever vibration measure-
ments on constructions subjected to me-
chanical vibrations, such as machinery, 
vehicles, ships, aircrafts, etc. are considered. 
Simple and inexpensive non-selective meas-
urements of vibrations may be used in the 
production line check of small motors and 
generators. Measurement and analysis of 
vibrations in rotating machinery make it 
possible in an easy way to detect mechani-
cal faults in the machinery which cannot 
be detected by ordinary "listening-in tests". 
Accelerometers Type 4308 and 4309 are 

precision instruments and each accelero-
meter is supplied with its individual calibra-
tion data and frequency characteristic. 
Agent in Canada: R-O-R Associates Ltd., 

290 Lawrence Ave. West, Toronto 12, Ont. 

• High Speed Relay 
With Wiping Action 

Item 1460 
A new high speed relay operating as fast 

as 2 milliseconds has been announced by 
the General Automatic Corporation, manu-
facturers of precision relays. Designed for 
DC applications, this new relay designated 
as General Automatic Type 120, is available 
hermetically sealed, dust cover, or open 
with contact combinations from SPST to 
TPDT. The relay is also available for AC 
operations by using selenium rectifiers or 
diodes. 

The General Automatic Relay Type 120 
incorporates a complete wiping action, 
which has the advantage of eliminating 
bounce and chatter at normal operating 
voltages. Power requirement is anywhere 
from 0.25 to 2.5 watts, depending on the 
speed requirements. Coil resistance avail-
able is from .01 to 30,000 ohms. Special 
windings up to 100,000 ohms. 

44, AUTO 

Contact capacity is 1 ampere inductive 
or 3 amperes resistive at 115 VAC or 29 
VDC. It is also available with heavier con-
tacts up to 10 amperes inductive in Relay 
Type 140. Drop-out can be generally ad-
justed as high as 85 per cent of pickup. 

Armature is designed with friction-free 
movement. No hinge pins are used. Non-
ferrous metals and hydrogen annealing of 
magnetic components eliminate the iron-
aging and residual magnetism. Contacts 
available in silver, palladium, gold alloy, 
and etc. Headers available with plug-1n, 
solder lugs, or other types to customer's 
specifications. Available in either round or 
square cans. Round can 11/4 " x 31/4 " high 
above mounting line. 
General Automatic Corporation, 12 Carlton 

Avenue, Mountain View, New Jersey, U.S.A. 

9600 ST. LAWRENCE BLVD., MONTREAL 

For further data on advertised products use page 81. 

(Turn to pm» 74) 
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RETMA Report 
By Basil Jackson, A.R.Ae.S., Tech. M.C.A.I. 

( Or C•NIADA 
• • , •• 

RETMA to Participate in National Radio Week 

At a recent meeting of the Receiver Livision, it was 
resolved that the Radio-Electronics-Television Manufacturers 
Association of Canada should participate ir. Canadian Radio 
Week to take place May 5 to May 12 in conjunction with the 
Canadian Association of Radio and Television Broadcasters. 
Details of the plan for RETMA's participation are being worked 
out by the Sales and Merchandising Committee, and the Receiver 
Division. 

IIIIM•••••• ••••••••• 
•••• ......... ••••••••••• 

Year End Statement by Dr. W. R. G. Baker 

The electronics industry in the United States increased in 
size by 15 per cent during 1956, said Dr. W. R. G. Baker, President 
of RETMA of U.S., in a year-end statement. It was predicted that 
it will increase in size by 10 per cent during 1957. In terms of 
production and sales, about $5.9 billion volume was reached. 
When revenues from distribution, servicing, and broadcasting 
are added, this figure reached the $12 billion level. 

On television receiver sales, Dr. Baker noted that 1956, 
with 7 million sets sold, was one of the best four years in the 
history of the industry. Portable television receivers 
accounted for about 22 per cent of the total. 

During 1956, military electronic equLpment sales totalled 
$2.7 billion, a 10 per cent increase over l55, and accounted 
for nearly half the total industry sales. 

Radio set sales in 1956 increased about 20 per cent over 
1955. However, car radio sales, tied to automobile production, 
declined 25 per cent. Currently, 90 per cent of automobiles 
being made today are equipped with radios. Portable radios will 
lead the radio field in 1957 with a 40 per cent increase as one 
million transistorized sets will be sold. 

Dr. Baker reviewed the industrial electronics field. 
Three product areas had shown outstanding growth during 1956, 
and he expected them to continue to grow in trie future. These 
products were semiconductors, industrial J r closed circuit 
television, and computers. 

It was expected that final 1956 figures would show that 
transistor production will have reached trie 11.5 million unit 
mark, compared to 3.6 million in 1955. During 1957, it was 
expected that 22 million transistors will be made, and that 
during the following years this figure will multiply several 
times as new applications are developed. Contrary to some 
prdictions, the increased use of transistcrs has not displaced 
the vacuum tube market and does not threaten to do so in the 
immediate future. 

An increasing number of industries have found uses for 
closed-circuit television and sales have increased in this 
category. 

Electronic computers are replacing adding machines and 
slide rules. Sales in 1956 amounted to about $ 100 million. 

Engineers on RETMA Committees 

At a recent meeting of the Electronics Division, it was 
reported that the Board of Directors had decided to permit 
engineers from outside the RETMA membership to serve on 
engineering committees as observers, or as members, to take 
care of specific assignments Arrangements for such are to be made 
through the Division Chairman and the Director of Engineering. 

Continued overpaoe 
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RETMA Report 

Industrial Relations Panel Discussion 

The RETMA Industrial Relations Committee sponsored a 
panel discussion entitled " Communication with Employees" at a 
recent meeting of the Components Division in Montreal. 
Moderator was R. Scott and the two guest panelists were Dr. W. A. 
Westley, Chairman, Department of Sociology and Anthropology, 
McGill University, who spoke on "Fundamentals and Barriers 
in Person-to-Person Communications", and C. H. Cheasley, 
Manager, Employee Relations Section, Montreal Board of Trade, 
who spoke on " Effective Communication on the Job". 

Canadian Radio Technical Planning Board 

At the 12th annual meeting of the Canadian Radio Technical 
Planning Board in Ottawa recently, R. A. Hackbusch was 
re-elected-President, F. H. R. Pounsett Vice-President, R. C. 
Poulter Co-ordinator and Director of Publicity, and F. W. 
Radcliffe was appointed Secretary-Treasurer. R. A. Hackbusch 
is the RETMA Director of Engineering. 

In the course of his presidential address, Mr. Hackbusch 
gave a clear statement of the function and purpose of the 
CRTPB. He said, in part:-

"The function of the Planning Board is to provide technical 
advice and engineering know-how to assist the Department of 
Transport, Telecommunications Branch, to effectively 
administer their duty of licensing and frequency allocations in 
the radio spectrum." 

I/ It is also our duty to give specific attention to radio 
spectrum conservation, as, since its inception, radio 
communication has been plagued by a shortage of space for 
ever-increasing numbers of stations and new services from ship 
to shore wireless in 1902 to color television and scatter 
techniques in 1957." 

"The radio spectrum is a public resource requiring the same 
wise conservation as is practised with forecasts, farmlands 
and mineral wealth. By forward planning, by research and 
development, more efficient radio communications equipment and 
the proper use of the equipment, will provide more service to 
more people and will ensure a healthy economic future for 
manufacturers, users and the public which they serve." 

"At the inception of the Planning Board emphasis was 
placed on planning for allocations. During the past few years the 
emphasis has been on preparation of specifications for systems 
and equipment to assist the Department of Transport to 
produce specifications for licensing purposes . . " 

"The engineers who assist in the preparation of the 
specifications, who devote their time and at the expense 
of some company or association, are providing a real public 
service." 

"These engineers, who are members of professional 
societies such as I.R.E., A. I.E.E. , E. I. C. , or any other 
professional and industrial groups or associations, consult 
with every possible source to determine what technical 
information is required to ensure the wise use and regulation of 
radio facilities and to collect and disseminate such 
information." 
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Monufacturers and engineers of H.F., V.H.F., U.H.F. radio systems, telephone apparatus of 

al. kinds, scientific instruments, industrial and commercial television cameras, marine 

rad:otelephortes, fish finders and depth sounders. 

THE OTELEVISION qtml 
PYE CANADA LIMITED, pioneers in television devel-
opment, can supply all the video and audio equip-
ment required for complete television broadcasting 
— black and white, or colour. 

Does the programme originate with the net-
work? From films? As a live studio production? 
From remote locations? ... Pye has the equipment 
to do the complete job, including studio cameras, 
telecine equipment, completely equipped mobile 
vans, and all necessary accessories. 

Camera control units, sync-generators, switch-
ing units, mixers, monitors, complete audio faci-
lities, patching equipment and "talk-back" systems 
are some of the components of the Pye-equipped 
control room — complete in every detail including 
the micro-wave link to the transmitter. 

193 E. Hastings St.. VANCOUVER 
1191 University St., MONTFEAL 

At the transmitter, Pye supplies all the equip-
ment necessary to control and amplify the signals 
for transmission to home receivers— including the 
tower and antenna. Going one step further, Pye 
can install packaged TV stations to give additional 
area coverage, increased power or frequency 
change. 

Whether you require individual components or 
a complete system, Pye television broadcasting spe-
cialists will provide the engineering know-how and 
the required equipment — at low cost. Contact us 
for further information. 

4Ie  TELEVISION DIVISION 

(Ç CANADA LIMITED) 
Head Office and Plant 78 Bank St., OTTAWA 

82 Northline Rd., Toronto 16 3 Duke St., HALIFAX 

ELECTRONICS & COMMUNICATIONS, FEBRUARY, 1957 For further data on advertised products use page 81. 
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NEW PRODUCTS 
(Continued from page 70) 

• Elapsed Time Meters 
— "Horameter" 

Item 1461 
The "Horameter," an elapsed time meter 

with electrically wound mechanical clock 
movement has been so well received every-
where that the increased sales volume has 
made it possible to reduce its price quite 
considerably. As "Horameter 1," this model 
remains the universal elapsed time meter. 
But, further to reduce prices, two additional 
special models have been added to the line: 
the "Horameter 2" for 6V or 12 24V DC 
with a rotating armature and balance 
spring mainly as engine hour meter for 

• 

agricultural, construction and road machin-
ery; the "Horameter 3" for 110V or 220V 
AG, with synchronous motor drive, for 
industrial plants. 

All three models are for panel or dash-
board mounting — flat and angular mount-
ing brackets are available for other installa-
tions — by means of a stirrup bracket and 
have a chromium plated front ring of 66 
mm (2.6") dia, and cyclometer indication 
up to 9999.9 hours with white figures for 
the whole, red figures for the decimal 
hours. The Horameter 1 has a round, the 
Horameter 2 has a rectangular dial window 
with a rotating minute disc, while the 
Horameter 3 has instead a dial scale with 
minute graduations and a minute hand. As 
compared with the case length of 72 mm 
(2.83") for the Horameter "1" and a weight 
of 19,, ozs., the case of the Horameter "2" 
measures only 39 mm ( 1.53") and that of 

A CRYSTAL CALIBRATED 

A.M. PORTABLE RECEIVER TESTER 

• 

Type TF888 /3 

• ACCURATE 

• VERSATILE 

• LIGHTWEIGHT 

Weighing only 171/2  pounds, this low-cost and compact 
instrument combines a wide-range signal generator, a variable 
level tone source, and an a.f. power meter. (For battery operation, 
line power unit can be interchanged with battery unit.) 

R.F. range: 70kc, s to 70 Mc/s. With built-in crystal checks at 
harmonics of 500 kc/s and 5 Mc/s. Attenuator provides calibrated 
outputs between 1p•V and 10 mV at source impedances of 52 and 
80 ohms. For general testing — higher, uncalibrated outputs up 
to 500mV are available. 

For full details, write Marconi Instruments Department. 

Marconi   
CANADIAN MARCONI / COMPANY— MONTREAL 16, QUEBEC 

Canada's Largest Electronic Specialists 

• 

the "Horameter 3" only 57 mm (2.24") with 
the respective weights 12v2 ozs. and 14 1/2 ozs. 
The J. W. Ellis Industries, 42 Lombard 

Street, Toronto 1, Ontario, Canada. 

• Universal Slotted 
Line Kit 

Item 1462 

The DIC-6207 Slotted Lines and Universal 
Carriage are designed to provide a maxi-
mum of flexibility and accuracy for stand-
ing wave measurements in the 1.7 to 5.85 
Kmc region. The basic design consists of 
a rugged universal carriage which will 

accept interchangeable precision slotted sec-
tions in five different waveguide sizes 
(RG-104/U, 112/U, 48/U, 49/U and WR-229). 
Other features include a stationary spinner 
knob for vernier control of probe position, 
a push button release control for rapid 
probe positioning, a scale vernier with zero 
reference at the plane of the load flange, 
and low residual VSWR. 
Diamond Antenna & Microwave Corpora-

tion, 7 North Ave., Wakefield, Mass, U.S.A. 

• Sub-miniature Terminals 
Speed Assembly 

Item 1463 
Tri-Point Plastics, Inc. announced recently 

that its Electronics Division has developed 
and is now producing new "Trinseel", 
Teflon-insulated sub-miniature stand-off and 
feed-thru terminals. Terminal character-
istics provide definite advantages in 
assembly and performance of critical elec-
tronics, missile, communications and related 
equipment. All are based on Tri-Point-
developed "TSI" Teflon, a new "electronic 
grade" fluorocarbon. 

Providing the outstanding electrical and 
mechanical properties of "TSI" "Teflon", 
the new, one-piece terminals also allow 
rapid "anchor & seal" installation by simple 
"corking" motion and freedom from solder-
ing damage. 
Four stand-off and five feed-thru "Trin-

seel" terminals are now available. Capaci-
tances range from 0.35 to 0.75 with "flash-
over" points of better than 500 y AC. 
Service ratings include 60 cps to 30,000 MC 
frequencies, temperature range of minus 
450°F to plus 500°F. Sizes range from . 148" 
— .218" diameter, with .040" diam. pins. 
Others to be added include tubular, col-
lared, slotted-pin models. 

Specification bulletins, other information 
available from Pat Ruggieri at Tri-Point 
Plastics, Inc., Electronics Division, 175-177 
I.U. Willets Road, Albertson, L.I., N.Y., 
U.S.A. 

(Turn to page 76) 

For further data on advertised products use page 81. 
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NOW... the accepted standard 

-.mane   

vMit 

Varian's high performance relay klystron 

THE 

MARK OF 

LEADERSHIP 

of the Relay Industry! 

Its the VA-220, anothee outstanding example of Varian design leadership ... research-
and product engineering that brings yo-u optimum reliability plus performance charac-
teristics unsurpassed by any other relay klystron. 

Microwave relay system aesigners and equipment buyers have long known that Varian 
relay klyst7ons are unmatched for frequency stability, power to override noise, relic-
bil ty and long life. The VA-220 gives you performance that even exceeds the higr 
standards set by Varicn X-26 klystrons ... at half the cost. 

In the 6000 - 8000 megacycle band, VA-220 klystrons will consistently outperform all 
others. Here are six reasons why this sensational new klystron is your best buy for all 
relay appl.cations: 

Greater Power—VA-220 higi power klystrons are 
conservatively rated. They will deliver more thar 
rated power without failure. 

Greater Frequency Stability— VA-220 klystronr, 
have negligible frequency drift. 

Greater Uniformity— Varian mass production 
techniques assure uniformity—every klystron iE 
as reliable as a nut and bait. 

Longer Life— VA-220 klystrons can be operated 
at full power for thousands of hours. 

Less Distortion, Less Noise— FM distortion and 
inherent noise are negligible- 60 db below a 
1-megacycle deviation. 

Lower Cost—VA-220 klystrons cost far less than 
any other relay klystron with comparable per -
fcrmance characteristics. 

TYPE FREQUENCY RANGE 

VA-220 * 5925 - 7425 rnc 

RESONATOR 
VOLTAGE 

750 

POWER 
OJTPUT 

1.2 watts 

BANDWIDTH MODULATION 
SENSITIVITY 

35 mc 375 kc/v 

VA-220 8, C, D E and F each cove, a frequency range of approximately 300 mc 

... and technical data on the VA-220 and other Varian klystrons, write to the Varian 
Application Engineering Department tocoy. 

VARIAN associates 
OF CANADA, LTD. • GEORGETOWN, ONTARIO 

KLYSTRONS, TRAVELING WAVE TUBES, BACKWARD WAVE OSCILLATORS, LINEAR ACCELERATORS, MICROWAVE SYSTEM COMPONENTS, 
R. F. SPECTROMETERS, MAGNETS, MAGNETOMETERS, STALOS POWER AWL IF IRS. GRAPHIC RECORDERS, RESEARCH AND DEVELOPMENT SERVICES 

ELECTRONICS & COMMUNICATIONS, FEBRUARY, 1957 For further data on advertised products use page 81. 
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NEW PRODUCTS 
(Continued from page 74) 

Instrumentation Tape 
Recorders 

Item 1464 
Modular electronic assemblies and tap,-.: 

transport design improvements have been 
teamed up for greater flexibility and 
accuracy in a new series of moderate-cost 
instrumentation tape recorders developed 
by Ampex Corporation of Redwood City, 
California. 
From one to seven tracks of data may 

be recorded and reproduced at four tape 
speeds with the new Series FR1100 equip-
ment. Plug-in record and reproduce ampli-
fiers provide quick interchange between 
direct, frequency modulation and pulse-
width modulation recording modes. Record 
and reproduce heads in FR1100 equipment 
are compatible with all three modes, elimi-
nating head changes when switching from 
one method to another. 

Frequency response of the FR1100 extends 
from DC to 100 kc. Direct recording may 
be used from 300 cycles to 100 kc, and the 
D-C to 10,000-cycle range may be recorded 
with frequency-modulation methods. Pulse-
width-modulated signals from 50 micro-
seconds to 10,000 microseconds may be 
recorded within -±2 microseconds. 
FR1100 transports are built for either 

1/4 tape on 101/2  inch reels, with optional 
speed ranges of 71/2 , 15, 30 and 60 inches 
per second, or 33/4 , 71/2 , 15 and 30 ips. 
Uniformity of tape motion, necessary for 
low flutter and wow characteristics, is 
achieved through new structural design in 
the transport. 
Represented in Canada by Ampex Ameri-

can Corp., 1537 The Queensway, Toronto, 
Ontario. 

• Differential Pressure 
Pickup 

Item 1465 
A new differential pickup in which a 

SERVICE 
COUNTS 

As ‘tell a the general headings 
covered by "SERVICE" such as 
delivery on schedule, modern manu-
facturing facilities, etc., Bohne In-
dustries offer their customers Preci-

sion Spring Making Experience  
gained over the years. You can 
benefit from this experience — send 
your specifications, blueprint or 
sample for quotation. 

BOWIE INDUSTRIES LIMITED 

1153 QUEEN ST. W. • TORONTO 3 

dry strain-gage element is isolated from 
the pressurized fluid has recently been 
developed. Units are suitable for applica-
tions in rocket engines, gas turbines, and 
chemical processing systems, where differ-
ential measuring or pressure control devices 
are used in conjunction with corrosive or 
conductive fluids. Pressure differences are 
transmitted from a single diaphragm 
through a mechanical linkage to an un-
bonded strain-gage element capable of high-
frequency performance. Only teflon and 
#18-18 stainless-steel parts come in contact 
with the pressurized fluid. Models are avail-
able for sensing pressure differentials from 

1/2  psi to -25 1000 psi at line pressures up 
to 2000 psi. 

Isolation of the strain-gage element is 
accomplished by a double chamber arrange-
ment. The differential pressure chamber 
contains a single pressure-sensitive dia-
phragm and provides fluid inputs on either 
side of the diaphragm. Diaphragm deflec-
tions are transmitted by a hinged linkage 
through a force-transmitting seal into a 
separate chamber containing the strain-
gage. This linkage-seal system has a high 
natural frequency and the full sensitivity 
of an unbonded strain-gage can be utilized. 
Total linkage travel is about 0.00035 inches. 

'I'he output signal resulting from a line 
pressure of 2000 psi is less than 1 per cent 
of full-scale output. Resolution is better 
than one part in 2500. Units are easily 
installed with minimum system modifica-
tions. Pressure inputs are made through 
1/2 -inch pipe thread connections at either 
end of the pickup ease. ?,-inch #20 straight 
thread connections can also be provided. 
Standard units operate with either a-c or 
d-c excitation at 6, 12 or 15 volts, with 
bridge resistances at 350, 600 or 80(rohms 
and minimum full-scale outputs of 20, 40 
or 50 millivolts, respectively. Measurements 
are accurate to 0.5 per cent of full-scale at 
70° Fahrenheit. In many applications, out-
put signals are large enough to be used 
directly without amplification. Insulation 
resistance from pickup case to ground is 
100 megohms minimum, and hysteresis is 
less than 0.5 per cent of full-scale. Tempera-
ture range is —65° to +350° Fahrenheit. 
The electrical connector is supplied. 

Dynamic Instrument Company, Inc., 28 
Carleton St., Cambridge, Massachusetts, 
U.S.A. 

To obtain further information 

on New Product items, 

use coupon on page 81. 

For further data on advertised products use page 81. 
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book review 
Linear Transient Analysis, Volume II, by 

Ernst Weber, Professor of Electrical Engi-
neering at the Polytechnic Institute of 
Brooklyn, N.Y. 
Following logically after Volume L this 

work presupposes a knowledge of the func-
tions of a complex variable and familiarity 
with simple lumped circuits. Five appen-
dices provide mathematical background and 
help make the work self-sufficient. 

It is devoted to transient phenomena in 
passive and active two-terminal-pair net-
works. in filters, and in transmission lines. 
Simple matrix algebra systematizes this 
presentation and permits considerable gen-
eralization of solutions to fourpole problems. 
Material which has previously been given 
only sketchy presentation in English is 
introduced in discussions of active fourpoles. 
idealized network characteristics, and trans-
mission lines. 
Linear Transient Analysis, Volume II, is 

published by John Wiley & Sons, Inc., 440 
Fourth Avenue, New York 16, N.Y., contains 
452 pages, hard cover hound, price $ 10.50. 

Photoconductivity Conference, edited by 
R. G. Breckenridge, B. R. Russell and the 
late E. E. Hahn. 

This volume thoroughly explores the avail-
able information on photoconductivity. It 
includes 30 papers by 45 authorities on solid 
state physics. These papers, prepared for the 
Conference on Photoconductivity sponsored 
by the University of Pennsylvania, Radio 
Corporation of America, and Office of Naval 
Research. include basic theory, phenomeno-
logical theory, interpretation of photoconduc-
tion phenomena, and the most recent data 
on the properties of important photoconduct-
ing materials. 
Photoconductivity Conference is published 

by John Wiley & Sons, Inc., 440 Fourth 
Avenue, New York 16, N.Y., contains 653 
pages, hard cover hound, price $ 13.50. 

Radio Telemetry, Second Edition, by Myron 
H. Nichols and Lawrence L. Rauch, professors 
of aeronautical engineering, University of 
Michigan. 
This book gathers together for the first 

time the basic theory and a cross-section of 
current practice in measurement and com-
munication in radio telemetry which hitherto 
have been widely scattered and uncorrelated. 
In addition, it includes original contributionF 
by the authors, based on their experience 
gained in telemetering research and develop-
ment. 
The principal additions to the first edition 

are in Chapters 15 through 17 and consist 
of descriptive material covering telemetry 
systems in current use or development. 
Radio Telemetry, Second Edition, is pub-

lished by John Wiley & Sons, Inc., 440 
Fourth Avenue, New York 16, N.Y., con-
tains 461 pages, hard cover bound, price 
$12.00. 

Progress in Semiconductors, Volume 1, 
edited by A. F. Gibson, P. Aigrain and R. E. 
Burgess. 
This is the first of a series of volumes 

designed to bring to readers a limited 
number of topics annually on semiconductors 
and allied subjects selected from the hundreds 
of papers that are written each year on 
these subjects. 
The articles generally are to be critical 

reviews, giving an assessment of the present 
state of knowledge, while some will contain 
significant amounts of original work. All are 
contributed by leading specialists in parti-
cular fields. Each volume is to be fully 
international, papers being drawn from all 
available sources, academic and industrial. 
Progress in Semiconductors, Volume I, is 

published by John Wiley & Sons, Inc., 440 
Fourth Avenue, New York 16, N.Y., contains 
220 pages, hard cover bound, price $8.00. 

The Art and Science of Protective Relaying 
by C. Russell Mason. 
This is a textbook on protective relaying 

— one of a series written by General Electric 
authors for the advancement of engineering 
practice. It is the outgrowth of notes used 
in the Power Systems Engineering Course 
given by the General Electric Company. 
revised to improve their clarity and to add 
necessary explanatory material. 
The volume deals with relay protection 

of all elements of a power system against 
al/ abnormal operating conditions and dis-
cusses the relation of relaying to other 
power-system elements. It tells how to design 
systems and to apply relays to get the 
optimum results. 
The Art and Science of Protective Relaying 

is published by John Wiley & Sons, Inc., 
440 Fourth Avenue, New York 16, N.Y., 
contains 410 pages, hard cover bound, price 
S12.00. 

Frequency-Modulated Radio by K. R. 
Slurley, Ph.D., head of BBC Engineering 
Training Department. 
The purpose of this book is to explain 

the general principles, theory, design, con-
struction and servicing of VHF/FM receivers, 
so as to assist the practical man whose job 
it is to make an FM receiver work. Each 
stage of a VHF/FM receiver is analyzed in 
detail, and a chapter is devoted to the special 
features of combined AM,FM receivers. In-
formation is also given on transmission. 
using as examples the transmitters used in 
the BBC VHF broadcasting service. 
Frequency-Modulated Radio is published 

by George Newnes Limited of London, 
England, is distributed in Canada by British 
Book Service (Canada) Limited, 1068 Broad-
view Avenue, Toronto 6, Ontario, contains 
120 pages (fully indexed and with over 100 
illustrations and circuits), hard cover bound, 
price $2.60. 

Circuit Theory And Design by John 
L. Stewart, Associated Professor of Elec-
trical Engineering, California Institute of 
Technology. 
Avoiding abstract mathematics, this book 

applies modern network theory to the under-
standing of vacuum tubes and feedback 
systems. Pole-zero design methods, founded 
on an easily grasped pictorial representation, 
are employed extensively. They are used in 
developing design methods for a great 
variety of circuits, both with and without 
vacuum tubes, and for systems with and 
without feedback. Included are examples 
relating to practical system design. 

Circuit Theory And Design is published 
by John Wiley & Sons, Inc., 440 Fourth 
Avenue, New York 16, N.Y., contains 480 
pages, hard cover bound, price $9.50. 

Man of High Fidelity: Edwin Howard 
Armstrong. A Biography by Lawrence 
Lessing. 
This book was written around the life of 

a man considered by many to be one of 
the great American inventors of our time 
and the single most important creator of 
modern radio. 
Major Edwin Howard Armstrong was the 

man who gave the world FM radio. Among 
his other inventions were the regenerative 
or feedback circuit and the superheterodyne. 
His was a life of pure dedication to the 
industry which would never have reached 
the heights it was without his contributions. 
Man of High Fidelity: Edwin Howard Arm-

strong is published by J. B. Lippincott 
Company, East Washington Square, Phila-
delphia, Pa., contains 320 pages, hard cover 
bound, price $5.00. 

Applied Analysis by Cornelius Lanczos, 
Ph.D., Sen!or Professor, School of Theoretical 
Physics at the Dublin Institute for Advanced 
Studies. 

In the preface to this book the author 
explains that, having been engaged for years 
in studies of those fields of mathematical 
analysis that are of primary concern to the 
engineer and the physicist, his book covers 
topics encountered almost daily by the 
engineer and physicist. 
The chapters are devoted to such subjects 

as algebraic equations, matrices and eigen-
value problems, large-scale linear systems. 
harmonic analysis, data analysis, quadrature 
methods and power expansions. Fifteen 
numerical tables are displayed in the 
Appendix. 

Applied Analysis is published by Prentice-
Hall, Inc., 70 Fifth Avenue, New York II, 
N.Y., contains 539 pages, hard cover hound, 
price $9.00. 

The Canadian Room 
Suites 114 and 116 

Hotel Commodore - New York City 

invites you to make use of its hospitality while 

visiting the Institute of Radio Engineers Convention 

and Exhibition to be held in New York City from 

March 18 to 21. 

The Canadian Room will be open from Sunday 

afternoon, March 17 and every day thereafter from 

4 in the afternoon until 10 p.m. during the course 

of the Converoion. 

ELECTRONICS & CONIMUNICAT1ONS, FEBRUARY, 1957 
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DIESEL ENGINES FOR 
EVERY PURPOSE 

Lister- Blackstone 
F.R.6 Diesel developing 54 b.h.p. ( 78 h p. 

S.A.E.) at 1800 r.p.m. An idea, prime mover, this series 
ranges kom 9 to 54 b.h.p. (13 h.p. to 78 h.p. S.A.E.) at 1800 r.p.m. 

Built in a tradition of reliability, Lster-Blackstone engines incorporate the very 
latest improvements in Diesel design. The full line includes engines from 3! •j, to 
600 h.p. and there are models for every purpose. Ease of maintenance and 
economical operation are assured when you specify Lister- Blackstone. Service and 
spare parts are available from coast to coast. Write fi)r Bulletin P.R. l-6. 

CANADIAN LISTER-BLACKSTONE 
LIMITED 

1921 EGLINTON AVE. E., TORONTO 13 • 3135 WEST BROADWAY, VANCOUVER 

25 ST. JAMES ST., VILLE ST. PIERRE, MONTREAL 

Distributors: 8.C. Equipment Co. Ltd., 551 Howe Street, Vancouver • Bruce Robinson Electric 
(Edm.) Ltd., 10056- 109th Street, Edmonton • Medland Machinery Limited, 576 Wall Street, 
Winnipeg • Russel-Hipwell Engines Ltd., Owen Sound • Consolidated Engines & Machinery Co. 
Ltd., 5645 Pare Street, Town of Mount Royal, P.Q. • Russel-Hipwell Engines Ltd., 1298 Barrington 
Street, Halifax • Clayton Construction Co., Ltd., P.O. Box 118, Muir Bldg., St. John's, Nfld. 

FOUR-CHANNEL CARRIER-TELEPHONE TERMINAL FOR RADIO LINKS 
This is a miniaturized unit of advanced design which provides four 

voice channels on a frequency-division basis above a voice- frequency 
order-wire channel. Each of these five channels is provided with a 4-wire 
2-wire termination and a voice-frequency ringing circuit for d-c or 
20-cycle signals. Adjustable attenuators are provided in the 4-wire 
side of all channels, and a built-in test oscillator and meter permit 
complete line-up, maintenance and trouble-shooting checks to be 
made. Channel levels are from —9 to 0 dbm and line levels from —30 
to 0 dbm. Channel width is 300 to 3500 cycles within 1 db. 

This unit is only 51/4 " high by 19" wide by 14" deep. It mounts on 
a standard rack and operates from 115 volts 50-60 cycles a.c. 

RADIO ENGINEERING PRODUCTS 
1080 UNIVERSITY ST., MONTREAL 3, CANADA 

TELEPHONE CABLES 
UNiversity 6-6887 RADENPRO. NIGN TRF At 

NEW PRODUCTS 
(Continued from pagee 76) 

• Nylon Thrust Washers 
Item 1466 

Nylatron "GS" nylon thrust washers are 
now available from stock in a wide rangc 
of sizes from Polypenco, Inc. 
The washers are stamped from strip to 

outside diameters of 3P" to l e„" and inside 
diameters of !is" to 1". They are available 
in thicknesses of 1 64", 1,32" and 1/16". 
The stamping operation is said to provide 
close tolerance parts with complete 
uniformity. 
Nylatron "GS" thrust washers are used 

in a variety of applications where the best 
possible wear resistance is required under 
light thrust conditions. A prime example 
is their use in fractional horsepower motors 
where they demonstrate long life in con-
tact with metals. The Nylatron washers 
have a low coefficient of friction and can 
he used to advantage where lubrication is 
difficult. While primarily rigid for mechani-
cal applications, noise can be measurably 
reduced. 
Patents have been applied for on Nylatron 

"GS", a molybdenum disulphide filled nylon 
formulation, specifically compounded to 
expand the field for nylon parts. It has 
better dimensional stability and lower 
deformation under load than standard 
nylon, coupled with a lower coefficient of 
friction and higher wear resistance in 
many applications. 
For specific information on price and 

sizes write to Polypenco, 
Pennsylvania, U.S.A. 

Inc., Reading, 

• Speed Clip For 
Capacitor Assembly 

Item 1467 
A new, unique Speed Clip, announced by 

Dominion Fasteners Limited, Canadian 
manufacturer of Tinnerman Speed Nut 
spring tension fasteners, offers a fast, 
simplified method of assembling capacitors 
and similarly shaped components in a wide 
variety of electronic applications. 

Incorporating a special "heel and toe" 
spring latching feature in its base, the 
new Speed Clip is easily pressed by hand 
into a mounting hole in the chassis where 
it retains itself securely in position to 
receive the capacitor. The capacitor is then 
quickly snapped between the clip's two 
curved spring fingers where it is held 
firmly under live spring tension. Former 
assembly methods required either riveting 
or welding the fasteners to the chassis. 
Available for a wide range of panel thick-

nesses, the new Tinnerman Speed Clips 
will accommodate capacitors or similar 
components with diameters ranging from 
.357" to 1.500". 
Dominion Fasteners Limited, Box 492, 

Hamilton, Ontario, Canada. 
(Turn to page 

For further data on advertised products use page 81. 
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Point Contact Germanium 
Diode Test Set 

A versatile instrument designed for production testing of 
germanium point contact diodes and readily adaptable for 
analyzing the properties of gold bonded diodes and the 
testing of miniature types such as silicon ¡ unction and 
germanium junction diodes. 

Courtesy British Thomson-Houston Co. 

A test set designed for production 
testing and grading of germanium 
point contact diodes to a specification 
similar to that laid down by the Inter-
national Business Machines Corpora-
tion constitutes a recently designed 
piece of equipment that will be of 
interest to those concerned with the 
production germanium diodes. 

The test set is designed to fulfil 
two functions: 

(a) To display the dynamic forward 
and reverse characteristics of the 
diode at 50 c.p.s. thus enabling 
tests to be made of forward and 
reverse resistance, drift, creep 
and flutter hysteresis and in-
cremental resistance. 

(b) To measure and display the time 
taken for the reverse current to 
return to normal when the diode 
is subjected suddenly to a re-
verse voltage after passing cur-
rent in the forward direction. 

(a) 

(b) 

(C) 

FIG 

10 n,a. 

Forward and Reverse Diode 
Characteristics 

The maximum forward voltage re-
quired to be displayed is about two 
volts and the maximum reverse volt-
age about 70 volts. These voltages will 
produce currents of about 20 MA and 
200 micro-amps. respectively. To dis-
play the forward and reverse curves 
simultaneously and of a readily visible 
size a large change of scale is effected 
at the origin as the voltage passes 
through zero. A switch mounted on 
the front panel substitutes various 
resistors of known value to enable 
the graticule to be calibrated. Thus a 
close approximation to the actual 
forward and reverse diode resistances 
can be quickly made. 
Fig. 1 ( c) shows a typical diode 

characteristic. 
Fig. 1 ( a) shows a diode exhibiting 

the maximum permissible amount 
of hysteresis (20 g A) in the re-
verse voltage region. 

2 
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CHARACTERISTICS OF GERMANIUM DIODES 
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Fig. 1 ( b) shows a diode exhibiting 
zero and negative incremental 
resistance in the back voltage 
region, and increasing incremental 
resistance with increasing for-
ward voltage. 

Reverse Recovery Time 

A square wave is applied to the 
diode under test and a resultant 
waveform displayed on a C.R.T. ( Fig. 
2). The value of the reverse voltage 
is 35 volts and that of the forward 
current is 30 MA. The reversal takes 
place in less than 0.1 microseconds. 
By means of a switch on the front 
panel the period of the square wave 
can be altered. The actual values for 
this period are one, two and three 
microseconds. Thus an accurate esti-
mation of recovery time can be made 
simply by looking at the display in 
conjunction with the switch position. 
The reversal time of 0.1 microseconds 
limits the usefulness of the display 
to its design function of ensuring that 
the recovery time is less than half 
a microsecond. If an accurate assess-
ment of the whole storage effect and 
instantaneous reverse current were 
desired the reversal time would neces-
sarily be of the order of 0.01 micro-
seconds. 

In its original form the test set is 
also quite suitable for displaying the 
properties of gold bonded diodes. The 
testing of other types of miniature 
diodes, e.g. silicon junction and ger-
manium junction, could readily be 
accomplished with minor circuit 
modifications. 

I Ps 

"IG. 2 REVERSE RECOVERY TIME 
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Start with sTA RK 

STARK 
MODEL 
9 - 6 6 

DYNAMIC MUTUAL 

CONDUCTANCE TUBE 
TESTER 

Look at these features: 

• Dual Meter Readings, English and True 
Micromio in Three Ranges: 
0-3,000-6,000-15,000. 

• Noise Test. 

• Tests Grid Controlled Rectifier Tubes, used 
in Industrial Applications 

• Provides Vital Life Test. 

• Correctry Tests Gas-filled Rectifier and 
Starter Tubes. 

• Tests All Present Day Tubes including 
Octal, Loktal, Miniature, Ballast, Magic 
Eye tubes, and sub-miniature types. 

• Gas Test for Rapid D.sdosure of Tubes 
affecting AVC and IF Stages. 

• Provision for New Tube Designs is Made 
—This Tester will remain up-to date for o 
long time to come. 

• Uses Rectified Current to Energize both 
Plates and Grids, using Two Rectifiers. 

• Tests complete complement of 600 mil 
series of tubes. 

• Facilities for checking of CRT tube with 
adapter. 

FOR OVER 20 YEARS... 
CANADA'S LARGEST MAKERS 
OF FINE TEST INSTRUMENTS 

Complete Information Available 

(Cie b le 

I k  

e-~ 

STARK ELECTRONIC 
INSTRUMENTS LIMITED 

Factories and Sales Office, AJAX, ONTARIO 

Foreign Division: 

276 West 43rd St., New York 36, N.Y. 1f SA. 

NEW PRODUCTS 
(Continued from page 78) 

• Mixed-Bed Regenerative 
Demineralizer 

Item 1468 
Purification by ion-exchange to produce 

water with resistance of over 1,000,000 ohms 
per C.C. is now made possible with the new 
Barnstead MM-0 Mixed-Bed Regenerative 
Demineralizer. Cation and anion resins 
are thoroughly mixed in one resin bed thus 
permitting the ion-exchange process to take 
place hundreds of times as the water flows 
through. Water of electrical resistance of 
over 1,000,000 ohms per cubic centimeter 
with an almost constant pH level of 7 is 
thus produced. 
The manufacturer states that Model MM-O 

removes approximately 1100 grains per re-
generation. Unit consists of transparent 
plastic column mounted on a plastic base 
with molded plastic fittings top and bottom. 
Shipped as a complete unit with plastic 
tubing and distributor which aids in re-
generating resins. Base is 8" x 8" and 
height is 51". Flow rate is from 10 to 30 
gallons per hour. 
For information write manufacturer, 

Barnstead Still & Demineralizer Co., 262 
Lanesville Terrace, Boston 31, Mass., U.S.A. 

• Flexible Iron Powder 
In Rod And Tape Form 

Item 1469 
A new flexible ferromagnetic plastic, 

trademarked Ferrotron, is now available in 
sample kits. 
The flexible iron powder product is in rod 

and tape form. Rod diameter sizes are ' 8", 
and 1/4 ". The tape is ,2" wide and 

stocked in thicknesses of 4, 8, 16 and 32 
thousandths of an inch. These and other 
sizes are available in production quantities. 

Not a magnetic recording tape, this iron 
powder product is unique in that it is as 
flexible as paper and yet possesses such 
unusual properties as good dielectric 
strength, constant magnetic permeability 
over a wide range of frequencies and 
excellent moisture and temperature resist-
ance. The kits are being offered to elec-
tronic designers to facilitate the investiga-
tion of new or improved concepts in circuit 
development. Miniaturization of components 
is an outstanding possibility in using the 
flexible forms, since they permit design 
essentially within "a magnetic atmosphere". 
Using Ferrotron Type 309 tape in a revolu-
tionary coil structure, a government re-
search activity reduced the component's 
weight to 25 per cent and its size to 15 per 
cent of the original coil performing the 
same function. 
Investigations by other agencies, both 

government and commercial, indicate that 
the advantages of flexible Ferrotron rod 
and tape also lend themselves to such 
items as electromagnetic shielding of 
critical circuits, radio interference sup-
pression, delay lines and as a magnetic 
core material. 
Complete information on sample kits, as 

well as technical data, is available on re-
quest from Polypenco, Incorporated, Read-
ing,  ., U.S. A. 

(Turn to page 84) 

HOW 
Flexible Kel-F 
PRINTED 
CIRCUIT 
CABLES 

developed by 

Sanders Associates, inc. 

By means of an exclusive Sanders 
process, the versatile plastic Kel-F can 
now be laminated with copper in thin 
sheets to provide a flexible printed cir-
cuit cable. This unique development 
introduces an entirely new concept 
in the fabrication of multi-conductor 
cables or wiring harnesses. Excellent 
electrical and mechanical properties are 
supplied for operation over a wide range 
of environmental conditions. The com-
plete encapsulation of the conductors 
in Kel-F ensures maximum protection 
against moisture. Glass cloth can also 
be included in the laminations for in-
creased strength and high temperature 
stability. 

FEATURES 

• Excellent dielectric strength 

• High degree of flexibility 

• Lighter, thinner than many cables 

• Maximum environmental protection 

• Adaptable to many connectors 

• Multi-layer construction available 

• Suitable for chassis harnesses 

• Wiring errors are eliminated 

• Easily mounted 

Exclusive Canadian Representatives 
MEASUREMENT ENGINEERING, LTD. 

Arnprlor, Ontario 

For further data on advertised products use page 81. 
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Products Ltd. 78 

57. 
58. 
59. 
60. 

0/  61. 62. 

Os/ 
63. 

BUSINESS REPLY CARD 
No Postage Stamp Necessary if Mailed in Canada 

5c POSTAGE WILL BE PAID BY 

ELECTRONICS AND COMMUNICATIONS 

31 - 35 WilIcocks Street 

Toronto 5, Ontario 

Sanborn Co.     16 
Sanders Associates Inc. 80 
Sigma Instruments Inc. 53 
Sola Electric Co.   67 
Sprague International Ltd  86 
Standard Telephone & 
Cables Mfg. Co. ( Canada) 
Ltd.   70 
Stark Electronic 
Instruments Ltd. 80 

64. Tishbein, O. F.   58 
65. Triplett Electrical 

Instrument Co., The   65 

66. Varian Assoc. of 
Canada Ltd.   73 

Your request for further 
information on New 
Product items or addi-
tional information con-
cerning advertisements 
in Electronics and Com-
munications will be 
promptly acknowledged. 



avings 
come in many shapes and sizes 

The hundreds of shapes 

and sizes in the standard Bud line of Sheet 
Metal Products and Electronic Components 

mean substantial savings to you. 

Because of our extensive manufacturing capa-
city we are able to produce all these sizes 
and models at substantial savings. So whether 
your needs are for small or large quantities 
you can save time and money by using Bud 

Products. 

There's extra value in every Bud Product, 
check their specifications, examine their con-
struction, even the finish is superior in every 
way. The extra features included make them 
outstanding in performance and service. Good 
quality need not be expensive, yet poor quality 
may be costly. With all these extra features, 
Bud Products cost no more than ordinary 

similar products. 

For specially fabricated products, Bud offers 
complete engineering and designing service. 
Our large facilities, expert workmanship, 28 
years of experience and manufacturing "know-
how" assure high quality products, expedited 
delivery and competitive prices. 

See the complete Bud line at your nearest. 
distributor or write for catalog. 

Deluxe Relay Rack 

Chassis 

Midget Condenser 

Prestige Cabinet 

Cabinet Rack 

Desk Type 
Relay Rack 

Transmitter 
C011 

TENATRONICS, LTD. 
Davis Drive, East Newmarket, Ontario 

Exclusive Canadian Representative for 

BUD RADIO, INC. 
2118 East 55th Street Cleveland 3, Ohio 

ELECTRONICS & COMMUNICATIONS, FEBRUARY, 1957 For further data on advertised products use page 81. 
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TELEVISION TUNERS 
Switch Type 

Licencee of Sarkes-Tarlian Inc. 

LOUDSPEAKERS 
Domestic and Military Types 

WIRE WOUND RESISTORS 
Cement and Vitreous Enamelled 

Coatings - MIL Approved 

VARIABLE TUNING 
CAPACITORS 

Radio Tuning Types • Special 
Units For Military Application 

TRIMMER CAPACITORS 
Conventional Air Dielectric 

Glass and Ceramic 
LEDEX ROTARY 
SOLENOIDS AND 

SELECTOR SWITCHES 

PERMEABILITY TUNERS 
PRECISION GEARS AND 
GEAR TRAIN ASSEMBLIES 
SERVO-LOOP SYSTEMS 

MICROWAVE 
COMPONENTS 

Filters, Antennas 

ALL SYSTEMS 
AND 
COMPONENTS 
ENGINEERED 

TOOLED AND 
MANUFACTURED IN 

OUR KITCHENER 
PLANT 

Ill CI S CI 11 13 

ENGINEERING 
LIMITED 

KITCHENER, ONT., CANADA 

NEW PRODUCTS 
(continued from page 80) 

• "Transi-Pak" — 
Miniature Inverter 

Item 1470 
Bendix Aviation Corporation has an-

nounced a new miniature inverter desig-
nated the Bendix Red Bank Type 39B3-1 
TRANSI-PAK (trade mark). The TRANSI-
PAK, with a D.C. input of 28 volts and an 
A.C. output of 115 volts, 400 cycles, 100 VA, 
is approximately one-eighth the weight of 
a comparable piece of rotary equipment 
with only one-sixth of its volume. 

It is completely static, using two junction 
transistors. Compared with the limited 
life-hours of its counterpart, the inverter, 
Bendix claims that the TRANSI-PAK is 
practically maintenance free and will give 
thousands of hours of trouble- free 
operation. 
As a source of A.C. voltage, the TRANSI-

PAK is a small, lightweight, efficient power 
supply for modern aircraft and missiles, 
meeting military environmental require-
ments for shock, vibration, humidity, salt 
spray, sand and dust, and radio interference. 
Complete descriptive details are available 

from the Canadian affiliate of the Bendix 
Aviation Corporation: Aviation Electric 
Limited, 200 Laurentien Blvd., ( P.O. Box 
6102) Montreal, P.Q. 

• MPR-13 Multi-Channel 
Programmer 

Item 1471 
Meeting an often-expressed need for a 

small programming device of exceptional 
accuracy, the MPR-13 Multi-Channel Pro-
grammer offers many advantages never 
before accumulated in one package. It is 
small in size and light in weight, and yet 
provides up to 13 channels for any type 
of electrical programming, either of a 
repeat cycling or of a random nature. 

It has an accuracy of the order of one 
part in approximately fifty thousand, even 
though it was designed to withstand the 
rigors of missile and aircraft usage. For 
utmost ruggedness, the Programmer is 
manufactured to extremely close toler-
ances, and is housed in a magnesium cast-
ing for a high degree of strength and 
resistance to shock and vibration without 
imposing a high weight penalty. 

The general operating principle provides 
for an insulating tape similar to 35mm 
photographic film to be advanced at a 
precise rate of speed between 13 contactors. 
'1'he tape is marked lengthwise in time and 
divided in 13 channels. Up to thirteen types 
of signals may be generated by this device 
for the accurate control of a group of 
electrically operated equipment—by punch-
ing holes in the control tape to allow the 
contactors to close for a period of time 
equal to the hole or slot length. 
The Programmer MPR-13 is extremely 

small and compact, weighing only 3 pounds, 
10 ounces, and measuring 2" x 3" x 6". 
For additional information and prices of 

the Programmer MPR-I3, write direct to 
the manufacturer, Photographic Products 
Inc., 1000 No. Olive Street, Anaheim, Calif., 
U.S.A. 

(Turn to page 86) 

TECHNICAL PERSONNEL 
AVAILABLE 

TELEVISION TECHNICIAN with 
three years experience on bench work 
and repair to all makes of television 
sets desires employment with company 
engaged in industrial or medical elec-
tronics. Prepared to accept company 
training in either of the above 
branches of electronic maintenance. 
Reply to Box 501, Electronics and 
Communications. 

PROFESSIONAL ENGINEER, ex-
perienced in setting up merchandising 
operations and sales of new engineer-
ing products in Canada, is shortly 
available for new project. Reply to 
Box 502, Electronics and Communica-
tions. 

15 YEARS in electronics, P. Eng., pre-
sently employed at leading manufactur-
ing company for 3 V2 years, design 
and manufacturing of TV sets, immi-
grant. Reply to Box 503, Electronics 
and Communications. 

ELECTRONIC ENGINEER; 25 years 
experience on design, test, installation 
and specification of all types of com-
munication equipment is open for 
offers as head of Quality Control or 
Reliability section. Specialist in Reli-
ability and statistical quality control. 
Reply to Box 504, Electronics and 
Communications. 

ENGINEER — Secondary education in 
London, England, followed by profes-
sional education with degree from 
London Electrical Training College, 
Manor Gardens, London N7. Also 
certificate proficiency wireless telegraph 
and telephony as signed by Postmaster 
General, London, England. Reply to 
Box 505, Electronics and 
Communications. 

ENGINEER — Manager - Consultant: 
broad experience in technical per-
sonnel development; management 
assignments at top decision level; elec-
trical and electronic engineering ( holds 
several patents); economic analyses 
and engineering studies. Interest lies 
in management work requiring tech-
nical background. Sen. Mem. I.R.E., 
Mem. A.I.E.E., Assoc. Mem. O.R.S.A. 
and P.Eng. Reply to Box 506 Elec-
tronics and Communications. 

ELECTRONIC & COMMUNICATION 
ENGINEER Member IRE with more 
than 15 years' experience in electronics, 
acoustics, ultrasound and telephone 
equipment, Excellent fundamental 
background in electrical and elec-
tronic engineering, able to do respon-
sible design and development work. 
Speaking and writing fluently French, 
German and Italian. Expected to be 
Canadian citizen 1958. Good organizer, 
able to undertake new methods, is 
looking for a situation where his 
qualities may be utilized full. Reply 
to Box 507, Electronics and Communi-
cations. 

For further data on advertised products use page 81. 
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New stacked ceramic receiving 
tubes that can withstand 
heavy shock and vibration 

2C1.40A A new, small ceramic high 

vacuum rectifier or clipper diode 
that can be air or liquid cooled 

• 

3CX100A5 A premium quality 
ceramic and metal 100 watt triode 

4CX300A General purpose tetrode wer 
300 watts plate dissipation up to 500 MC 

EIMAC FIRST 
with ceramic tubes 

that can take it... 

In recent years equipment manufacturers and users have 

been introduced by Eimac to a series of ceramic tube firsts 

unequalled in the industry: klystrons, negative grid tubes, 

rectifiers and receiving tubes. 

Clean, and rugged ... these tubes can stand up to shocks 

and temperatures no glass tube can. Design and production 

advantages are a boon to equipment •nanufactwers and 

users alike. 

As first in the field, Eimac hcs developed ceraeric tube 

manufacturing techniques that have evolved into well 

established processes. 

See this line of "tubes that can take it" 

at the Eimac exhibit, Booth 2410-12, 

National I.R.E. Show and Convention 

in New York, March 18-21. 

4CX5000A High 
power radial- beam 
tetrode especially 
suitable for single 
sideband operation 

4K50,0001.12 Four cavity klystron 
that delivers 10,000 watts of power 

at frequencies of 700 to 1000 MC 

EITEL-McCULLOUGH, INC 
SAN BRUNO CALIFORNIA 

The World's Largest Manufacturer of 
Transmitting Tubes 

• 

REPRESENTED IN CANADA BY 

THE AHEARN AND SOPER COMPANY 
LIMITED 

P.O. Box 715 Ottawa, Ontario 



INSTRUMENTATION 

ENGINEERS 

Excellent opportunity and in-

teresting work is available with 
our rapidly expanding organiza-

tion handling special electronic 
instruments and components. 

We require: 

Sales Engineers 

Service Technicians 

Telemetering Systems 
Engineers 

System Application 
Engineers 

System Design Engineers 

All replies and inquiries held 
in strict confidence. For further 

information write, phone or 
visit: 

A. G. SHACK 

Electromechanical Proaucts 
Markham Road and 401 Highway 

Agincourt, Ontario 

Phone: Bus. AX. 3-7011 
Home AX. 3-3761 

odds 
Eighty-six thousand 

different electronic 

components in a typi-

cal missile. There's 

little chance any one 

will fail. But one fail-

ure among all is one jet 

too many. The risk is 

too breat to gamble. 
That's why Sprague 

high reliability com-
• •. 

ponents are specified. 

SPRAGUE 
CANADIAN 

MANUFACTURING 

REPRESENTATIVE 

Micarta Fabrications 
Limited 

18 Toronto Street 
Toronto, Ontario 

Phone EMpire 8-4251 

NEW PRODUCTS 
(Continued from page 84( 

• A.C. Voltage Regulation 
Item 1472 

Many stabilizers compensate for line 
voltage variations but do nothing to com-
pensate for the effects of changing load. 
Stedivolt Voltage Regulators maintain con-
stant voltage independent of load current 
from zero to the full rated output. A 
feature of the Stedivolt is that if the supply 
voltage goes beyond the control range, the 
unit will continue to supply its maximum 
correction. 
The buck-boost transformer Secondary 

in the Model P-17 consists of two identical 
windings, which may be connected either 
in series or in parallel. Each winding will 
deliver up to 10 volts at 30 amps. Each is 
separately fused. In the series connection, 
maximum correction speed of 30 volts/sec. 
is obtained. In the parallel connection, 
speed of regulation is still 15 volts/sec. but 
up to 60 amps can be handled. 
The Stedivolt can be used either on 230V 

or 115V circuits by simply changing link 
positions on connection panels. If desired, 
both sides of a 3 wire 230V circuit may 
be regulated simultaneously, by connecting 
buck-boost transformer secondaries in the 
outside legs. 
For further information contact R-O-R 

Associates Limited, 290 Lawrence Ave. West, 
Toronto 12, Ontario, Canada. 

• Commercial Signal Marker 
Item 1473 

The first commercial high brightness 
safety signals and markers to utilize the 
long-lived radioactive gas — Krypton85 — 
have recently been announced by Radelin-
Kirk Limited, Toronto, Ontario and United 
States Radium Corporation, Morristown, 
New Jersey. 
The signals and markers, designed especi-

ally for Installations where power and 
maintenance are limited, employ treated 
phosphor crystals excited to luminescence 
by Kr°5. Units, available in a variety of 
shapes, sizes and brightnesses, are suited 
for use in mining, transportation, marine 
and heavy industrial fields, as well as for 
low-level civil defense marking or other 
applications where little power is available 
for illumination of signal lights. 

The devices, readily visible at distances 
in excess of 500 yards, are adaptable to 
a wide range of signal, directional and 
marking systems. Colors available include 
blue, green, yellow, pale orange and 
orange-red. 
Sources are enclosed in hermetically-

sealed, transparent capsules which are 
weather and tamper-proof, requiring no 
maintenance from the first day of installa-
tion. Circuit installation costs are likewise 
eliminated, as are replacements of trans-
formers, batteries or bulbs. Refueling and 
cleaning of oil lamps used as signals is 
no longer required. 
For further information, write Radelln-

Kirk Limited, 1168 Bay Street, Toronto 5, 
Ontario, Canada. 

"TV,' se 
another product . tram Helipot! 

Beckman AC & DC 

Expanded Scale 

Voltmeters 

What good's accuracy ... if is takes a 
bug-eyed monster to detect it? That's 
why we've made our panel-mounting 
voltmeters as readable (by homo sap.) 
as they're accurate (as close as 0.3% 
of center-scale voltage). And we make 
'em as small as 21/2 " dia. 

Logical question: Are you kidding? 
That size, with those features? 

Enthusiastic answer: S'true! The 
trick's in the expanded scale. Conven-
tional meters have all the numbers and 
increments ... from zero to furl-scale 
voltage...jammed in with a shoe horn. 
Not ours. We took the meat part of the 
scale, expanded it, and made it linear 
...eliminating the fat and gristle. Now 
there's room enough for all ) ou need 
to read...and boy, is it easy! So easy, 
it would take a conventional meter 12 
times larger to achieve the same read-
ability. ( Can you imagine the damping 
factor you'd need for a 2-foot needle?) 

Q. Who are they for? 
A. They're as great for groundlings as 
they're fine for flyboys. The AC volt-
meters, incidentally, provide true rms 
readings. 

Q. How many models? 
A. We've got eight basic models in a 
variety of shapes, sizes, standard scales 
and accuracies...to suit your mood 
and installation. 

Interested? Write for data file 247. 

Beckman' 
Helipot 

'orpoi (aim/ 

a divisional' Beckman Instruments, Inc. 

Canadian Factory: 
No.3 Six Points Rd., Toronto 18, Ont. 

Sales Representative: R-O-R Associates, Ltd, 
290 Lawrence Ave. West, Toronto 12, Ont. 

For further data on advertised products use Page 81. 
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7600 

Another product surprise from Helipot! 

Here's health to your system ... when 

you specify Helipot's series 

7600 potentiometer. 

Here's strength . and here's accuracy! 

Here's how it's done. The robust housing 

of Resinox 10900 is molded in one 

shot, lathed in one set-up .. . 

gives you greater mechanical 

conformity and stability.. . corks up 

electrical leakage. 

The rotor-and-slider-block design 

pours ruddy health into the 

7600 ... gives you 38-inch-pound 

stop-load strength, lowered 

torque and inertia . . . drains off 

every last drop of backlash. 

Cheers for the 90° coil extension that 

improves end-coil linearity. ... for 

the internally expanding ring 

that emphatically clamps lid to 

housing, eliminates screws. 

The full-bodied facts about 

the 10-turn,1-13/16" diameter series 

7600 are soberly presented 

in data file 227. Try one today! 

E3eckrn, / 

Helipot Corporation 
a division of Beckman Instruments, Inc. 

Canadian Factory: No. 3 Sir Points Rd., Toronto 18, Ont. 

Sales Representative: R-O-R Associates, Ltd. 

290 Lawrence Ave. West, Toronto 12, Ont. 

905 



C OMPOSITI SjRS FIXED 

• AROUND THE WORLD 

again and again! 

Type CM-2 
( 2 watts) 

A fair idea of the extent to which 

Stackpole fixed composition resistors 

are used may be gained from 

this illustration. 

Laid end to end, the total number of 

these tiny components Pt' luced to date 

by Stackpole would extend many times 

around the world. 

Such acceptance is a tribute, both to 

the high quality of the resistors and to 

the dependable, personalized service, 

thai Stackpole puts behind each 

resistor order. 

CANADIAN STACKPOLE LTD. 

550 Evans Ave., Etobicoke 

Toronto 14, Ontario 

Type CM-1/32 
( 1/2  watt) 

Type CM-1 
II watt) 

Made in Canada By 

Canadians... In this modern 

21,000 square-foot building. 

Available for your convenience through leading parts distributors. 


