








































































































































































































































































Recent Achievements 

Alarm Receiver E 47-The signaling and alarm 
receiver type E 47 in Figure 16 is designed for 
operation in the very-high-frequency radiotele­
phone bands. In case of an alarm, the associated 
fixed stations radiate coded call signals for 
alerting the alarm receivers individually or in 
groups. A call is indicated by sound from the 
built-in loudspeaker, a visual indicator, and 
optionally an external buzzer or bell. Following 
the alarm signal, a message can be tran mittecl. 

The receiver is intended for portable, mobile, 
and stationary use. A plug-in rod antenna is 
available but any other 60-ohm antenna suit­
able for the receiving frequency can be con­
nected via a coaxial cable. The transistor cir­
cuits are arranged in functional groups mounted 
on easily replaced printed-wiring board . 

The receiver is delivered tuned to the receiving 
frequency stated in the order. The loudspeaker 

I 

Figure 16-Signaling and alarm receiver E 47. A suit­
able rod antenna is mounted at the left. 

and the visual indicator are automatically actu­
ated on arrival of a call and the latter is reset 
by momentarily depressing a clearing push but­
ton. The sound volume of the loudspeaker can 
be reduced by use of a locking push button. 

Operation is from the alternating-current mains, 
a built-in rechargeable nickel-cadmium battery, 
or a 12-volt external battery. In case of mains 
failure, automatic changeover to battery oper­
ation takes place. The battery can be recharged 
from the mains by pressing the charging push 
button. 

Standard Elektrik Lorenz 
Germany 

Piezoelectric Materials-There is a need for 
nev: piezoelectric materials capable of being 
used in crystal filters operating between 0.1 
and 30 megahertz and in electromechanical 
filters operating in the intermediate-frequency 
band. Quartz is u ed extensively in many of 
these applications, but it has the disadvantages 
of a low electromechanical coupling constant and 
it can only be grown extremely slowly by the 
hydrothermal process. Apart from the require­
ment of superior piezoelectric properties, any 
new material should also be capable of being 
grovvn in single-crystal fo rm, both rapidly and 
of good quality. Growth from the melt offers 
obvious advantages in this respect, but not 
many piezoelectric materials are known which 
can be grown in thi way. However, an unusual 
material reported to be piezoelectric is calcium 
pyroniobate. Ca2Nb20 1 , and single crystals have 
been melt grown by the Czochralski pulling 
method. 

Calcium pyroniobate reputedly belongs to the 
monoclinic crystal ystem, and growth in any 
crystallographic direction in the ( 100) plane 
has been found to be easy, at rates greater than 
1 centimeter per hour. With careful control of 
the growing proce s, thin ribbon crystals typi­
cally 10 centimeters long by 1 centimeter wide 
by 0.1 centimeter thick have been obtained with 
large-area mirror facets parallel to the ( 100) 
plane. On these facets, occasional growth step 
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occur with a height between 0.5 and 1 microm­
eter but between the steps the surface appears 
to be atomically flat, as shown by multiple beam 
interferometric techniques. A photograph of a 
ribbon crystal is shown in Figure 17, and a 
double reflection of the caption in the ( 100 ) 
mirror facets on opposite sides of the crystal is 
evident in the original photograph. The stability 
of such large facets indicates that there is a 
very great difference between the surface free 
energy of a ( 100) plane and other principal 
planes in the lattice. This makes grovvth in the 
[ 100] direction difficult, and slow growth rates 
of about 0.3 centimeter per hour have had to be 
used to obtain small crystals, typically 1 centi­
meter in diameter by 3 centimeters long, of 
this orientation. 

Piezoelectric measurements have been made at 
the Quartz Crystal Division of Standard Tele­
phones and Cables. For X-cut crystals the elec­
tromechanical coupling constant /, is approxi­
mately 14 percent (the value for X-cut quartz 
is 9.8 percent ) , Q lies in the range 1800-3600, 
and the temperature coefficient is about 220 
parts per million per degree Celsius, while for 
Y-cut crystals /, falls to approximately 6 per­
cent and the temperature coefficient to about 
100 parts per million per degree Celsius. While 
these figures are not encouraging for piezo­
electric applications as fi lters, the high tem­
perature coefficient might be of interest for 
temperature sensing appl ications. Crystals of 

Recent Achievements 

other materials, for example lithium metatanta­
late LiTa03 and lithium metagallate LiGa02 , 

are no,,· being grown; their piezoelectric prop­
erties are more promising. 

Standard Telecommunication Laboratories 
United Kingdom 

Toll Originating Exchange for Paris Area-A 
new originating toll exchange for the Pari 
area was cut into service in March 1966. It 
is called CESAR for CEntre Sortant Auto­
rnatique Regional. 

This exchange handles part of the Paris area 
toll traffic toward what is called the Paris 
Regional Area 2, extending for 70 kilometers 
( 44 miles ) beyond the Paris suburbs. 

Since 1951, such traffic was handled by 2FR, 
a special outgoing exchange using rotary ap­
paratus located in the same building with the 
new exchange. 

Using the Pentaconta switching system, CE­
SAR is connected to the Paris network either 
by rotary code adaptors or by rnultifrequency 
code when other Pentaconta exchanges are in­
volved. The originating toll junctors are usable 
with decimal toll code or with multifrequency 
code depending on the connected terminating 
point. 

At present 600 circuits are in operation. By 
next year 1000 originating circuits will be 

CM 
0 
I I 

Single Crystal of Calcium Pyroniobate 

12 
\ 

Fig. 17-A ribbon crystal of calcium pyroniobate. The reflections of the caption seen in the (100) mirror facets 
are precisely doubled owing to extreme parallelism of opposite sides of the ribbon. 
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Recent Achievements 

connected. A second originating toll exchange 
is planned for 1969. 

Le Materiel Telephonique 
France 

Computer Type 822 P-Testing has been com­
pleted on the prototype of the 822 P computer 
intended to be a centralized computer for in­
stallation in aircraft. Shown in Figure 18, it 
is composed of 1400 direct-coupled transistor 
logic integrated circuits in T05 packages and 
a ferrite microcore memory having a capacity 
of 4096 words of 25 bits each. Programed with 
a set of 40 instructions, it is able to perform 
100 000 additions per second or 15 000 multi­
plications, divisions, or square roots per second. 
Its volume is 10 liters ( 610 cubic inches), its 
weight 12 kilograms (27 pounds ) , its power 
consumption 70 watts, and the mean time be­
tween failures is 400 hours. 

Laboratoire Central de Telecommunications 
France 

Computer Type 825 P-The 825 P laboratory 
model computer is now completed and fully 
tested. It is a general-purpose microminiature 
digital computer for real-time applications, par­
ticularly for aircraft. It is a single-address com­
puter with indexing and interrupt features and 
is composed of 500 diode-transistor micrologic 
flat-pack integrated circuits and of a ferrite 

Figure 18-Side view of the 822P computer. Lettered 
circuit cards are at right; the memory case and power 
supply, both provided with cooling fins, are at the left. 

microcore memory having a capacity of 4096 
words of 25 bits each. It can be programed 
,,·ith a set of 30 instructions and is able to per­
form 160 000 additions or a tenth as many 
multiplications or divisions per second. A sym­
bolic language has been defined and both as­
sembling and simulating programs are avail­
able. The computer model is now in operation 
on various experimental programs. 

Laboratoire Central de Telecommunications 
France 

Computer Center Expands Capabilities-Our 
data processing centers at Paramus, New J er­
sey, and El Segundo, California, have been ex­
panded with the installation of the new System/ 
360, Model 50, computers. These large-scale 
multipurpose computers by International Busi­
ness Machines have 65 000-word core mem­
ories, disk packs, and magnetic tapes for pro­
cessing and storing data. For use by outside 
clients, satellite data processing and data trans­
mission facilities in the greater New York area 
are connected to the Paramus center over high­
speed data transmission lines. 

A computer program called Staff provides an 
economical way to convert existing programs 
written in Fortran 4, the most commonly used 
scientific computer language in the United 
States, to Fortran H required by the System/ 
360 series of computers. Staff analyzes pro­
grams presently used for scientific computers, 
detects those instructions or statements that 
are incompatible or incomprehensible to Sys­
tem/ 360, and converts them to a form accept­
able to the new computers. 

ITT Data Services 
United States of America 

Solenoids for Linear Action-A new series of 
solenoids operating either push or pull plungers 
are more powerful and economical than con­
ventional units. The smaller unit in Figure 19 
weighs 1.5 ounces ( 43 grams), occupies 0.5 
cubic inch (8 cubic centimeters), and will pro-
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vide 11 ounce -force ( 300 grams-force) over a 
stroke of 2.17 inches ( 5.5 centimeters) for an 
input power of 30 watt for the direct-current 
version. The larger ize has a volume of 0.8 
cubic inch ( 13 cubic centimeters) and weigh 
2.25 ounces ( 64 grams). Under the same oper­
ating conditions, it produces 25 ounces-force 
(700 grams-force) for a 35-watt input. 

Both units are available for either alternating 
or direct current with coils rated from 6 to 48 
volts and from a 5-percent to a continuou 
working cycle. 

Standard Telephones and Cables 
United Kingdom 

Motor Protector-The mall solid-state plug-in 
module in Ministac construction shown in Fig­
ure 20 has been developed to protect the wind­
ings of electric motors from overheating by 
controlling the alternating-current power sup­
ply to the motor. A positive-temperature-coeffi­
cient thermistor is embedded in the motor 
windings to control the witching action. 

Standard Tele phones and Cables 
United Kingdom 

Finland and Chile Radio Relay Systems-A 
radio relay system will be installed in the lake 
district of Finland between Iyvaskyla and 
Kuopio to expand the telephone network. The 

Figure 19-Small and large solenoid linear actuators 
fitted with push plungers. Corresponding pull-plunger 

units are also available. 

Recent Achievements 

6-gigahertz equipment will provide up to 1800 
telephone circuits. 

In Chile, a radio relay route from antiago to 
Concepcion is about to be installed and a fur­
ther order has been placed by the Chilean tele­
phone company to equip the route from Chillan 
to Ternuco with 4-gigahertz equipment. 

Standard Elektrik Lorenz 
Germany 

Toll Terminating Exchange "Pastourelle"-In 
May 1966 a Paris terminating toll exchange 
located in the Pastourelle exchange building 
was cut into service. A view of the test posi­
tion is shown in Figure 21. 

Figure 20-Motor protection device type 001C. 

Figure 21-Test pos1t10ns of the Pastourelle 
toll exchange. 
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Recent Achievements 

Using the Pentaconta switching system, this 
exchange has a final capacity of 5500 termi­
nating toll circuits and 7000 origina~ing junc­
tions toward the Paris network exchange. At 
present, 1500 toll circuits are equipped with 
2700 being planned for early connection. 

The three selection stages needed for such an 
important exchange are made up of a single 
guide switching stage operating with two nor­
mal switching stages. 

Signals for long-distance and large-capacity 
toll connections are transmitted in SOCOTEL 
multifrequency code. This is also used at the 
originating exchange and enables transit con­
nections toward local Pentaconta exchanges 
to be made; thus the exchange control equip­
ment may be released rapidly. 

Le M ateriel Telepbonique 
France 

lnterorgtechnika Exhibition in Moscow-At the 
Interorgtechnika in Moscow in September 
1966, Standard Elektrik Lorenz participated in 
a special display on "The Modern Office" pro­
vided by the German Federal Republic. Part of 
the display is visible in Figure 22. 

Among its contributions were a push-button 

system for interconnection between various 
desks in a large office, a lightweight pneumatic 
tube system for conveying letters and documents 
among three stations, an optical document sorter 
type ODS 2) an Lo 133 teleprinter with Cyrillic 
characters, a model of an automatic letter sorter, 
and a station for a penumatic tube system using 
a tube of 125-millimeter ( 5-inch) diameter. 

Standard Elektrik Lorenz 
Germany 

Exploding Bridgewire Electron ics Units-A fol­
low-on contract has been received from The 
Martin Company for electronic modules and 
cables for the exploding bridgewire system used 
in the United States Army Pershing missile 
program. 

Exploding bridgewire is a type of fine wire 
exploded by a high-voltage pulse to activate a 
thrust device, which may separate parts of a 
rocket, start an engine, extend a radio antenna, 
or perform a variety of such tasks. An im­
portant feature is that relatively insensitive 
thrust charges can be used to avoid accidental 
explosion from stray radio fields or other 
stimuli. 

ITT Industrial Products 
United States of America 

Figure 22-Part of "The Modern Office" display at the lnterorgtechnika in Moscow. 
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United States Patents Issued to International Telephone and 
Telegraph System; November 1965-April 1966 

Between 1 November 1965 and 30 April 1966, 
the United States Patent Office issued 174 
patents to the International System. The names 
of the inventors, company affiliations, subjects, 
and patent numbers are listed below. 

F. G. Adams and B. D. Mills, Standard Tele­
phones and Cables (London). Semiconductor 
Devices, 3 244 555. 

H. H. Adelaar, Bell Telephone Manufacturing 
Company (Antwerp), Resonant Transfer Time 
Division Multiplex System Using Transistor 
Gating Circuits, 3 226 483. 

H. H. Adelaar, F. Clemens, and J. L. Masure, 
Bell Telephone Manufacturing Company (Ant­
werp), Control System for Communication 
Network, 3 221 103. 

F. Ambrosino, Standard Telephones and Cables 
(London), Subscribers' Metering Systems, 
3 222 457. 

C. Anderson and R. Rinehart, ITT Cannon 
Electric, Method for Making an Electrical Con­
tact Socket, 3 243 868. 

M. Arditi, ITT Federal Laboratories, High 
Stability Gas Cell Frequency Standard, 
3 234 483. 

R. E. Arseneau, ITT Kellogg, Speech Path 
Controller, 3 221 106. 

R. E. Arseneau, J. Bereznak, and P. E. Os­
born, ITT Kellogg, Electronic Switching Tele­
phone System, 3 221 105. 

E. A. Ash, Standard Telecommunication Lab­
oratories (London), Slow \i\Tave Structure 
Having a Plurality of Curved Conductors Dis­
posed About the Beam and :Mounted Trans­
versely Between Opposite Vv alls, 3 244 932. 

R. A. Bachman, ITT Cannon Electric, Contact 
Retention Device With Safety Stop, 3 229 244. 

J. :\1. Balkow and W. G. U. Aye, Standard 
Elektrik Lorenz (Stuttgart), Power-Supply 
Apparatus with a Battery Being Provided for 
Supplying the Load in the Event of Failure of 
Main Rectified Supply, 3 240 949. 

L. Bauer and W. Gruger, Standard Elektrik 
Lorenz (Stuttgart), Cradle-Switch Spring As­
sembly, 3 218 238. 

J. Bauwens, Bell Telephone Manufacturing 
Company (Antwerp), Pulse Source Arrange­
ment, 3 235 841. 

E. Behun, ITT Federal Laboratories, Optical 
Fiber Face-Plate Assembly for Image Tubes, 
3 244 921. 

H. Benmussa, Compagnie Generale de Con­
structions Telephoniques (Paris), Telephone 
Systems, 3 226 487. 

H. Benmussa, P. R. L. l\farty, and S. Kolms, 
Compagnie Generale de Constructions Tele­
phoniques (Paris), Selection System, 3 226 486. 

H. Benmussa, P. R. L. Marty, and S. Kobus, 
Compagnie Gc:nerale de Constructions Tele­
phoniques (Paris), Telephone System With 
Electronic Selection, 3 242 265. 

G. Beszedics, Standard Telephon und Tele­
graphen (Vienna), Control Arrangement for 
Amplifier Stages, 3 248 661. 

G. Beszedics and R. Konecny, Standard Tele­
phon und Telegraphen (Vienna), Loudspeak­
ing Intercommunication System, 3 215 780. 

E. Beyerle, lVIix & Genest W erke (Stuttgart), 
Voice-Frequency Signal Receiver \i\Tith Speech­
Imrnunity Circuit, 3 242 267. 

R. A. R. Boyer and A. E. J. Chatelon, 
Laboratoire Central de Telecommunications 
(Paris), Arrangement for the Suppression of 
Noise in Transmission Systems, 3 231 674. 
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US Patents to ITT; November 1965-April 1966 

D. E. Brannon, ITT Laboratories, Gyroscope, 
3 233 467. 

R. F. Bridge, Standard Telephones and Cables 
(London), Machining Device, 3 242 776. 

R. V. Browning and D. \i\Toodgate, Kolster­
Brandes (Footscray), Cathode Ray Tubes, 
3 248480. 

G. Brust, Standard Elektrik Lorenz (Stuttgart), 
Character-Recognition Apparatus, 3 234 513. 

G. Brust and W. Dietrich, Standard Elektrik 
Lorenz, Mix & Genest Division (Stuttgart), 
Centering Method for Automatic Character 
Recognition, 3 234 511. 

G. Brust, W. Dietrich, P. Mierzowski, and W. 
Schrempp, Standard Elektrik Lorenz ( Stutt­
gart), Character-Recognition Apparatus Uti­
lizing Columnar Variations from a Reference 
Line, 3 245 037. 

G. Buhmann, Standard Elefotrik Lorenz (Stutt­
gart), Low-Capacitance Type of High-Fre­
quency Cable, 3 248 473. 

G. F. Carlson, ITT Bell & Gossett Hydronics, 
Device for Connecting Tubes or Pipes, 
3 218 093. 

A. E. J. Chatelon, Laboratoire Central de Tele­
communications (Paris), Pulse Regenerative 
Devices, 3 241 075. 

R. F. Cleaver, F. G. Cockerill, and T. J. Cox, 
Standard Telephones and Cables (London), 
Angle Indicator, 3 234 531. 

J. E. Cox and G. J. Boehm, Kellogg Switch­
board & Supply, Dropback Selector, 3 236 952. 

\i\T. D. Cragg, Standard Telephones and Cables 
(London), Electro-Acoustic Transducers, 
3 247 927. 

G. F. Craven and A. E. Karbowiak, Standard 
Telecommunication Laboratories (London), 
Apparatus for the Determination of Attenu­
ation in \i\Taveguides Including Means for Com­
paring the Amplitudes of Pulse Reflections, 
3 244 978. 

B. Dal Bianco and M. Scata, Fabbrica Ap­
parecchiature per Comunicazioni Elettriche 
Standard (Milan), Sealed Contact Device with 
Ferrite Elements, 3 233 062. 

B. Dal Bianco and M. Scata, Fabbrica Ap­
parecchiature per Comunicazioni Elettriche 
Standard (Milan), Sealed Switch for Strong 
Currents, 3 236 965. 

J. Dammeier, Standard Elektrik Lorenz 
(Stuttgart), Punched-Card Insertion Appara­
tus, 3 244 417. 

J. Dascotte, Le Materiel Telephonique (Paris), 
Error Detecting System, 3 248 695. 

C. L. Day, ITT Industrial Laboratories Divi­
sion, Faceplate Seal, 3 243 072. 

J. DeLeers, Bell Telephone Manufacturing 
Company (Antwerp), Vertical Deflection and 
Blanking Circuit, 3 243 647. 

H. M. Dorrer, Standard Elektrik Lorenz 
(Stuttgart), Machine for Automatic Applica­
tion of Circuit Elements, Preferably of Printed 
Circuits, 3 225 995. 

G. K. Duddridge and A. J. Millard, Standard 
Telephones and Cables (London), Welding of 
Electric Cables, 3 226 522. 

W. C. W. Duncan, ITT Cannon Electric, Elec­
trical Connector \A/ith Spring Pin Contact, 
3 242456. 

D. F. T. Dunster and I. H. Morgan, Standard 
Telephones and Cables (London), Mountings 
for Semiconductor Devices, 3 243 670. 

298 ELECTRICAL COMMUNICATION Volume 42, Number 2 • 1967 



C. W. Earp, Standard Telephones and Cables 
(London), Dual Sideband Radio Beacon, 
3 226 718. 

C. W. Earp, Standard Telephones and Cables 
(London), Radio Beacon, 3 248 733. 

C. W. Earp and E. Kramar, Standard Tele­
phones and Cables (London), Radio Naviga­
tion System, 3 234 554. 

P. T. Farnsworth, Farnsworth Electronics, Ion 
Transport Pump, 3 240 421. 

A. Fettweis, Bell Telephone Manufacturing 
Company (Antwerp), Double Balanced Tran­
sistor Modulators, 3 248 673. 

N. H. Fletcher, Clevite Corporation, Junction 
Transistor, 3 234 441. 

S. L. Fudaley, L. 1\fourlan, Jr., and J. E. 
Busch, ITT Kellogg, Electronic Ringing Gen­
erator, 3 248 634. 

\V. L. Garfield, Standard Telephones and 
Cables (London), F.M. Receiver Noise Sup­
pression Circuit, 3 241069. 

W. L. Garfield, Standard Telephones and 
Cables (London), Frequency Modulated 
Transmitter Monitor, 3 245 005. 

vV. L. Garfield and A. H. Babb, Standard 
Telephones and Cables (London), Spurious 
Noise Suppression Circuit Integrating Low 
Frequencies, By-Passing High Frequencies, 
3 231 823. 

W. L. Garfield and I. F. H. Goult, Standard 
Telephones and Cables (London), Monitoring 
Circuit for an FM Radar Receiver, 3 226 715. 

W. L. Garfield and B. H. A. Rixon, Standard 
Telephones and Cables (London), Excess 
Speed Indicator, 3 248 728. 

US Patents to ITT; November 1965-April 1966 

J. C. Gibson and T. Bowers, ITT Kellogg, 
Automatic Computer Adjustment System, 
3 243 691. 

V/. F. Glover and J. G. Bendall. Standard 
Telephones and Cables (London), Adjustable 
Inductor, 3 243 745. 

H. Gobrecht, Standard Elektrik Lorenz ( Stutt­
gart), Method of Producing Photosensitive 
Layers of Lead Selenide, 3 226 253. 

R. G. Griffin and W. ]. Hyland, ITT Com­
ponents Division, Hermetic Seal for Electrical 
Device, 3 248 613. 

H. Grottrup, Standard Elektrik Lorenz ( Stutt­
gart), Character Recognition by Contour Fol­
lowing, 3 245 036. 

H. Grottrup, Standard Elektrik Lorenz ( Stutt­
gart), Line-At-A-Time Printer, 3233540. 

F. G. A. Haegele, Standard Telephones and 
Cables (London), Electron Discharge Tube, 
3 240 981. 

F. F. Hall, Jr., ITT Federal Laboratories, 
Dual Spectral Region Scanning 1\f onochro­
mator, 3 244 879. 

E. R. Haskins, E. G. Platt, and J. F. Dunlap, 
ITT KeI!ogg, Electronic Switching Telephone 
System, 3 221 104. 

G. W. H. Helwig, Standard Elektrik Lorenz 
(Stuttgart), 2\1' ethod of Producing Metallic 
and Dielectric Deposits by Electro-Chemical 
Means, 3 243 363. 

E. Herter, Mix & Genest "Vil erke (Stuttgart), 
Pushbutton Selection, 3 243 .516. 

D. Hessler, ITT Bell & Gossett Hydronics, 
Marlow Division, Centrifugal Pump for Han­
dling Suspensions Containing Large Particulate 
Matter, 3 229 641. 
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US Patents to ITT; November 1965-April 1966 

A. M. Hestad, ITT Kellogg, Constant Voltage 
Device, 3 223 781. 

S. R. Hoh, ITT Laboratories, Energy Con­
verter, 3 243 687. 

S. R. Hoh, ITT Laboratories, Thermionic 
Energy Converter, 3 248 577. 

0. Holstein and H. Deimling, Standard Elek­
trik Lorenz (Stuttgart), Key Sender for Tele­
printers and Data-Processing Input Devices, or 
the Like, 3 234 331. 

A. E. E. Irmisch, Standard Elektrik Lorenz 
(Stuttgart), Arrangement for Through-Con­
nection of Current Pulses to a Ferrite-Core 
:VIemory, 3 245 061. 

A. E. E. Irmisch, Standard Elektrik Lorenz 
(Stuttgart), Blocking Oscillator with Pre­
magnetized Transformer Core Employing Posi­
tive and Negative Feedback, 3 240 952. 

L. 0. Jacobs, Jennings Radio Manufacturing 
Corporation, Hermetically Sealed Switch with 
Tubular Dielectric Portions United to a Rela­
tively Larger Metallic Intermediate Vapor 
Condensing Portion, 3 231 704. 

H. F. Jarger, R. Ellis, and R. T. Adams, ITT 
Federal Laboratories, Coaxial Line Refiectom­
eter Having a Resistance Connected Between 
Sections of the Outer Conductor, 3 243 704. 

J. E. Jennings, Jennings Radio Manufacturing 
Corporation, Ignitor for Vacuum Discharge, 
3 218 499. 

J. E. Jennings, Jennings Radio Manufacturing 
Corporation, Lightweight D.C. Power Supply, 
3 234 450. 

J. E. Jennings, Jennings Radio Manufacturing 
Corporation, Vacuum Switch Envelope, 
3 222 484. 

R. V. Judy and R. E. Arseneau, ITT Kellogg, 
Two-Wire Switching System for Four-Wire 
Circuits, 3 230 315. 

D. Kao, ITT Cannon Electric, Connector for 
Coaxial Cable, 3 229 241. 

H. Kobayashi, Nippon Electric (Tokyo), Dis­
charge Indicator Tube, 3 242 378. 

S. Kobus, Compagnie Generale de Construc­
tions Telephoniques (Paris), Crossbar Switches, 
3 226 518. 

H. Kroll and H. Steinhardt, J. Mayr (Nurem­
berg), Slider Switch Construction With Inter­
fitting Shaft Members, 3 248 491. 

H. E. Lauckner, Standard Elektrik Lorenz 
(Stuttgart), Electrical Capacitor, 3 226 607. 

G. X. Lens and J. P. H. Vandevenne, Bell 
Telephone Manufacturing Company (Ant­
werp), Multiple Repertory Encoding Key­
panel, 3 226 712. 

C. R. LevVan, General Controls Corporation, 
Reset Mechanism for Power Operated Re­
versible Loads, 3 218 403. 

H. K. Ligotky, ITT Federal Laboratories, 
Compandor System Having an Analog Signal 
Controlled Compressor and an Auxiliary Sig­
nal Controlled Expander, 3 241 066. 

vV. N. Lindsay, Jennings Radio Manufacturing 
Corporation, Cable-Supported Remotely Actu­
able Relay, 3 247 347. 

W. N. Lindsay, Jennings Radio Manufacturing 
Corporation, Drive Mechanism for Vacuum 
Switches, 3 248 497. 

W. N. Lindsay, Jennings Radio Manufac­
turing Corporation, Electromagnetic Actuator, 
3 218409. 
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H. Mach, H.J. Peter, and F. Lippitz, Standard 
Elektrik Lorenz (Stuttgart), Pneumatic Dis­
patch-Carrier-Separnting Device, 3 236 475. 

B. B. Mahler, ITT Federal Laboratories, Air­
craft Position Location System, 3 248 732. 

H. Marko, Standard Elektrik Lorenz ( Stutt­
gart), Generator of Parity Check Bits, 
3 234 364. 

J. Marley, ITT Federal Laboratories, High 
Speed Magnetic Cores, 3 248 676. 

R. A. Mateer, ACF Industries, Connector 
Having an Impedance Matching Transformer, 
3 223 954. 

B. Mattlet, Bell Telephone Manufacturing Com­
pany (Antwerp), Signalling System, 3 245 066. 

0. J. Melhus, Standard Elektrik Lorenz ( Stutt­
gart), Tunnel-Diode Read-Out Amplifier for 
Evaluating Data from Magnetic Data-Storage 
Devices, 3 231762. 

G. Merz, Mix & Genest Werke (Stuttgart), 
Counting Circuit, 3 217 143. 

G. Merz, Standard Elektrik Lorenz, Mix & 
Genest Div1sion (Stuttgart), Time-Division 
Multiplex Control Method for Electronic 
Switching Systems in Telecommunication, Par­
ticularly Telephone Installation, 3 221 102. 

M. Michelitsch, Standard Elektrik Lorenz 
(Stuttgart), Semiconductor Device and Method 
of Producing It, 3 240 571. 

D. B. Miller, Royal Electric, Current Cube 
Tap, 3 241 096. 

D. B. Miller, Purchased Invention, Electrical 
Conductor Bushing Arrangement, 3 243 759. 

A. Mingaud, Compagnie Generale de Con­
structions Telephoniques (Paris), Pulse Am-

US Patents to ITT; November 1965-April 1966 

plifier Including Complementary Transistors, 
3 241 081. 

R. E. Moore, and J. Keyes, ITT Bell & Gossett 
Hydronics, Heat Exchange Devices, 3 238 998. 

M. Miiller, Standard Elektrik Lorenz (Stutt­
gart), System for Eliminating A.M. to P.M. 
Conversion in an FM System Utilizing a 
Plurality of Equalizers, 3 237 121. 

N. Orenstein and B. A. Chmiel, ITT Federal 
Laboratories, Wide-Frequency-Range Sweep 
Generator, 3 241 086. 

R. K. Orthuber, ITT Laboratories, Electron 
Pulsing Device, 3 234 427. 

R. K. Orthuber, Farnsworth Television & 
Radio Corporation, Variable Intensity Electro­
luminescent Radiation Amplifier, 3 244 891. 

H. J. Peter and D. Zimmermann, Standard 
Elektrik Lorenz (Stuttgart), Pneumatic Tube 
Carrier With Magnetic Destination Coding, 
3 226 054. 

R. L. Plouffe and S. Schreiner, ITT Laborato­
ries, Code Recognition System, 3 245 033. 

P. R. Poli, Compagnie Generale de Construc­
tions Telephoniques (Paris), System for Dis­
playing and Registering Signals, 3 234 533. 

M. Press and J. Murgio, ITT Laboratories, 
Earth Navigational System, 3 244 862. 

H. A. Rafler, Standard Elektrik Lorenz (Stutt­
gart), Safety Device for Magnetic Amplifiers, 
3 244994. 

W. A. Ray, General Controls Corporation, 
Fluid Control Means, 3 247 868. 

W. A. Ray, General Controls Corporation, 
Fuel Control System, 3 240 257. 
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W. A. Ray, ITT General Controls, Heat Motor 
Operated Valves, 3 239189. 

\V. A. Ray, ITT General Controls, Heat Motor 
Operated Valves, 3 240 229. 

F. H. Rees, Standard Telephones and Cables 
(London), Logical Circuitry for Digital Sys­
tems, 3 248 564. 

G. W. Reznor, ITT Reznor, Sheet Metal Heat 
Exchange Stack or Fire Tube for Gas Fired 
Hot Aired Furnaces, 3 241 609. 

M. L. Robinson, Barton Instrument Corpor­
ation, Automatic Titration Apparatus and 
Method, 3 248 309. 

M. L. Robinson, Barton Instrument Corpor­
ation, Oxidant Sensor, 3 236 759. 

C. T. Roessler, Jennings Radio Manufacturing 
Corporation, Miniature Hermetically Sealed 
Relay, 3 238 324. 

H. C. Ross, Jennings Radio ::VIanufacturing 
Corporation, Arc-Controlling Auxiliary Contact 
Assembly for Electric Switches, 3 244 843. 

C. P. Sandbank, Standard Telephones and 
Cables (London), Encapsulated Die Bonded 
Hybrid Integrated Circuit, 3 244 939. 

M. Scata, Fabbrica Apparecchiature per Comu­
nicazioni EleHriche Standard (Milan), Mag­
netically Operated Sealed Switch Unit, 
3 238 325. 

U. Schottle and R. Piloty, Standard Elektrik 
Lorenz (Stuttgart), Space Information and 
Reservation System, 3 241117. 

S. M. Schreiner, ITT Federal Laboratories, 
Time Division Multiplex System, 3 244 813. 

W. Schroder, Standard Elektrik Lorenz ( Stutt­
gart), Radio or Television Receivers With 
Finder Tuning, 3 244 984. 

D. F. Seemann, J. J. Dupuis, and G. K. C. 
Chen, ITT Kellogg, Electronic Private Branch 
Exchange, 3 221 108. 

D. F. Seemann, E. G. Platt, W. K. C. Yuan, 
and N. V. Niansuetto, ITT Kellogg, PBX­
Group Hunting for Electronic Switching Sys­
tems, 3 221107. 

\V. Shockley, Clevite Corporation, Semicon­
ductive Device and Method of Making the 
Same, 3 236 698. 

R. D. Sibley, General Controls Corporation, 
Reset Mechanism for Power Operated Loads, 
3 219 902. 

N. L. Sim and A. J. Millard, Standard Tele­
phones and Cables (London) , Electric Arc 
Welding Circuit, 3 243 566. 

K. Sobotta and R. Luce, Standard Elektrik 
Lorenz (Stuttgart), Arrangement for Prevent­
ing Alternative Signalling Conditions, Especi­
ally in Road Traffic Light Signalling Systems, 
3 241113. 

G. B. Speen, ITT Federal Laboratories, Opti­
cal Apparatus for Testing the Accuracy of 
Quadric Surfaces, 3 247 760. 

J. A. Stamm, ITT Federal Laboratories, Ap­
paratus for Image Formation and Projection, 
3 240 116. 

K. Steinbuch, F. Zendeh, and G. Merz, Stand­
ard Elektrik Lorenz (Stuttgart), Self-Correct­
ing Circuit Arrangement for Determining the 
Signal with a Preferential Value at the Outputs 
of a Decoding Matrix, 3 245 034. 

F. Steiner, Standard Elektrik Lorenz (Stutt­
gart), Omni-Directional Instrument Landing 
System, Particularly for Vertical Take-Off and 
V /STOL, 3 234 553. 
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K. Suhr, Standard Elektrik Lorenz ( Stutt­
gart), Pneumatic Tube Stations, 3 226 055. 

H. Tanter and G. M. E. van den Brock, Labo­
ratoire Central de Telecommunications (Paris), 
Electronic Switching System, 3 230 460. 

H. Tantcr and G. M. E. van den Broek, Labo­
ratoire Central de Telecommunications (Paris), 
l\foving Targets Electromagnetic Detection 
Systems, 3 230 526. 

II. Tanter and G. M. E. van den Broek, Labo­
ratoire Central de Telecommunications (Paris), 
Moving Targets Electromagnetic Detection 
Systems, 3 230 529. 

L. D. 0. Tearne, Airmatic Systems, Pneu­
matic Tube Systems, 3 231218. 

E. B. Tidd, ITT Bell & Gossett Hydronics, 
Boiler Blow Down Tank, 3 221 712. 

M. F. Toohig, ITT Federal Laboratories, 
Image Storage Tube, 3 243 643. 

M. F. Toohig and C. L. Day, ITT Federal 
Laboratories, Collector for Barrier Grid Stor­
age Tube, 3 234 422. 

K. F. Treen, Standard Telephones and Cables 
(London), Liquid-Cooled Waveguide Load, 
3 241 089. 

F. J. L. Turner, Creed & Company (Brighton), 
Tape Winding Apparatus, 3 233 840. 

F.]. L. Turner, R. G. Moore,.]. Marshall, and 
P. R. Morrison, Creed & Company (Brighton), 
Plural Motor Tape Drive Including Informa­
tion Searching and Tension Control, 3 244 955. 

G. Vogel, I\Iix & Genest Werke (Stuttgart), 
Automatic Pulse Detector Arrangement, 
3 244811. 

G. Walter and M. Milller, Standard Elektrik 
Lorenz (Stuttgart), Mechanical Frequency 

US Patents to ITT; November 1965-April 1966 

Control in a Klystron Tube Comprising a Di­
rectly Attached Rectangular Cavity Resonator, 
3 226 662. 

H. J. \Vard and E. M. Bundy, Standard Tele­
phones and Cables (London) , Electric Pulse 
Signalling System Having Switching Means 
Connected to a Constant Voltage Source, 
3 234 514. 

E. C. Welch, Barton Instrument Corporation, 
Analog to Digital Converter, 3 228 025. 

K. E. \i\!ilson, ITT General Controls, Flex­
ible Diaphragm Operated Valve Structure, 
3 240 128. 

W. R. Wirtz, ITT Kellogg, Radio Frequency 
Shielding Cabinets, 3 247 574. 

L. G. Wolfgang, ITT Federal Laboratories, 
Electron Multiplier Having Undulated Passage 
vvith Semiconductive Secondary Emissive Coat­
ing, 3 244 922. 

B. J. \Vollar, General Controls Corporation, 
Pre-Set or Pre-Determined Type Counter, 
3 231 190. 

H. Wollmann, Mix & Genest Werke (Stutt­
gart), Arrangement for Adjusting the Per­
manent Flux of a Magnetizable Element, 
3 221 311. 

L. R. Woods, ITT Industrial Products DiYi­
sion, Oscillating Vibration Table with Air 
Center, 3 224 255. 

E. P. G. ·wright, Standard Telecommunication 
Laboratories (London), Data Handling Sys­
tem with Modification of Data Control Pat­
terns, 3 226 676. 

E. P. G. Wright, Standard Telecommunication 
Laboratories (London), Selective Transmission 
of Priority Coded Message Signals, 3 226 482. 
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E. P. G. Wright and A. D. Marr, Standard 
Telecommunication Laboratories (London), 
Data Processing Equipment, 3 226 681. 

E. P. G. Wright, V. J. Terry, and W. F. 
S. Chittleburgh, Standard Telecommunication 
Laboratories (London), Duplex Data Trans­
mission System Utilizing a Telephone Channel, 
3 226 480. 

Designs 

E. L. Byer and J. L. Stark, ITT Industrial 
Laboratories Division, Combined Television 
Receiver and Printer, Design 203 342. 

G. B. Kamp, Terryphone Corporation, Push 
Button Switch Unit for Telephone Systems, 
Design 203 596. 

G. B. Kamp, Terryphone Corporation, Speaker 
for Telephone Systems, Design 203 186. 

G. B. Kamp, Terryphone Corporation, Tele­
phone, Design 203 595. 

J. Kloss, Standard Telephon und Telegraphen 
(Vienna), Intercommunication Unit, Design 
202 707. 

D. F. Sementa. ITT Distributor Products Divi­
sion, Portable Phonograph, Design 204 317. 

D .. F. Sementa, ITT Distributor Products 
Division, Portable Radio Receiver with De­
tachable Speaker Wings, Design 203 704. 

R. V. Tetz, Jennings Radio Manufacturing 
Corporation, Hermetically Sealed Electromag­
netic Relay, Design 204 137. 

Reissues 

B. Dal Bianco and M. Scata, Fabbrica Ap­
parecchiature per Comunicazioni Elettriche 
Standard (Milan), Electrical Switching Device 
and Method for Making, Reissue 25 988. 

S. B. Silverschotz, ITT Federal Laboratories, 
Automatic Sorting System, Reissue 25 998. 

Slow Wave Structure Having a Plurality 
of Curved Conductors Disposed About 
the Beam and Mounted Transversely 
Between Opposite Walls 

3 244932 

E. A. Ash 

A sluw-wave structure for a traveling-wave 
tube is described. It consists of two gratings of 
conductor material connected between two con­
ductive side walls of the tube and curved apart 
within the walls of the em·elope to provide a 
passage for the electron beam of the tube. The 
gratings form effectively an open mesh which 
serves to produce the desired interaction of the 
electron beam and the signal to be operated on. 

Loudspeaking Intercommunication System 

3 215 780 

G. Beszedics and R. Konecrn· 

This intercommunication system has a loud­
speaker and a microphone at each of two sta­
tions. Oscillator-controlled switching relays al­
ternately connect a common amplifier between 
the microphone of one system and the loud­
speaker of the other. A voice-operated control 
for the relays interrupts the alternate switching 
as long as voice signals are being transmitted 
by one of the microphones. 

304 ELE<;:TRICAL COMMUNICATION Volume 42, Number 2 • . 1967 



Radio Navigation System 

3 234 554 

C. 'vV. Earp and E. Kramar 

A radio beacon includes a uniformh' stacked 
antenna array. A transmitter is connected to 
cyclically energize the antennas so that the 
phase beat signal between direct and ground­
reflected energy on a mobile craft may he used 
to determine the angle of elevation of the craft 
for a landing approach. Tilting of the array 
will produce a frequency modulation of the 
received energy which may be used for azimuth 
determination. 

Ion Transport Pump 

3 240 421 

P. T. Farnsworth 

An ion transport pump is designed to have two 
ionization compartments with a potential gradi­
ent decreasing generally from the input port to 
the output port. An additional electrode near 
the outlet port tends to neutralize charges on 
the ions so that they may be scavenged by a 
mechanical pump. The two ionization compart­
ments each have electrodes and control devices 
tending to oscillate electrons at ionization ve­
locities and to maintain a concentration of the 
electrons and ions. 

US Patents to ITT; November 1965-April 1966 

lgnitor for Vacuum Discharge 

3 218 499 

J. E. Jennings 

A vacuum spark gap is designed for the dis­
charge of large amounts of energy such as are 
stored in a capacitor bank. It is provided with 
an auxiliary electrode normally in contact with 
one of the main electrodes. J\ low-power 
solenoid, 011 energization. breaks this contact 
and initiates a discharge between the principal 
electrodes. A shield is also provided to prevent 
vaporized metal from the electrodes from being 
deposited on the envelope and permanently 
short-circuiting the discharge gap. 

Compandor System Having an Analog 
Signal Controlled Compressor and an 
Auxiliary Signal Controlled Expander 

3 241 066 

H. K. Ligotky 

A compandor system transmits a coded pair of 
tone frequencies along with the information 
signal over a compressor which is controlled by 
the information signal. At the receiYer the 
coded tone frequencies are separated from the 
information signal and used to adjust the gain 
control of the expander to restore the original 
amplitude range. 

ELECTRICAL COMMUNICATION · Volume 42, Number 2 · 1967 305 



Other Papers from International Telephone and 
Telegraph System Authors 

The following list includes papers published in 
other periodicals and, in some cases, presented 
at meetings and not yet published. Some un­
published papers may be available in limited 
quantities and requests should be directed to 
Electrical Communication. Requests for pub­
lished papers should be made to the indicated 
publication and not to Electrical C ommunica­
tion. The affiliation of the author is given in 
parentheses. 

Austin, R. R., Carmack, W., and Rinn, R. M., 
"Linking of An On-Line Sulfur Titrator with 
a Process Computer," 21st Annual Instrument 
Society of America Conference and Exhibit, 
New York; 24-27 October 1966. (ITT Con­
trols and Instruments, United States of Amer­
ica) 

Becker, L., "Gefahrdung von Fernmeldeein­
richtungen und Freileitungen durch atmos­
pharische und klimatische Einfliisse," V erband 
Deutscher Elektrotechniker, ~ uremberg : 15 
November 1966. (Standard Elektrik Lorenz, 
Germany) 

Berner, H., "Selbsteinstellende Antennen," 
Elektrotechnischer V erein, Munich ; 14 No­
vember 1966. (Standard Elektrik Lorenz, 
Germany) 

Beszedics, G., "Elektronische Ruf- und Signal­
einrichtungen," ITT Symposium, Budapest; 
12-16 September 1966. (Standard Telephon 
und Telegraphen, Austria) 

Beszedics, G., "Informationsaustausch zwischen 
den Steuerorganem in Vermittlungssystemen," 
ITT Symposium, Budapest; 12-16 September 
1966. (Standard Telephon und Telegraphen, 
Austria) 

Brewster, A. E. and Dobson, C. D., "Light­
Emitting Diodes and Their Application to Mea­
surements," Institution of Electrical Engineers 
Meeting, London; 14 December 1966. (Stand-

ard Telecommunication Laboratories, United 
Kingdom) 

Brust, G., "Schmalbandiibertragung von Se­
kunclarradardaten," Tagungsheft der VDE­
Fachtagung Elektronil?, pages 83-94, Hanover; 
1966. (Standard Elektrik Lorenz, Germany) 

Bush, E. L., "Chemical Perfection (Chemical 
Analysis)," University of Bath; 19-20 January 
1967. (Standard Telecommunication Labora­
tories, United Kingdom) 

Buttler, M. B. N. and Schneider, E. E., "Mi­
crowave Ultrasonics in Germanium," 4th An­
nual Solid State Physics Conference, New­
castle upon Tyne; 4-7 January 1967. (Stand­
ard Telecommunication Laboratories, United 
Kingdom) 

Cattermole, K. W. and Jessop, A., "P.C.M. 
Junction Telephone Transmission," Systems 
and Communications; Part 1, November 1966 
and Part 2, December 1966. (Standard Tele­
communication Laboratories, United Kingdom) 

Collier, M. E., "Coaxial Cable System," \Vool­
wich Polytechnic; 24 November 1966. (Stand­
ard Telephones and Cables, United Kingdom) 

Craven, G., "Tuning Techniques for Multi­
Section Waveguide Bandpass Filters using 
Evanescent Modes," IEE Electronics Letters; 
November 1966. (Standard Telecommunication 
Laboratories, United Kingdom) 

Darton, K. S. and Simpson, F. W., "De­
pendable Digital Systems," Computer Society, 
London; 9 December 1966. (Standard Tele­
communication Laboratories, United Kingdom) 

Della Giovanna, C., "Standardization of the 
:\fain Parameters in P.C.M. Telephone Sys­
tems," ITT Symposium, Ljubljana, Yugo­
slavia; 8 October 1966. (Fabbrica Apparec­
chiature per Comunicazioni Elettriche Stand­
ard, Italy) 
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Ebenberger, H., "Crossbar-vermittlungstechnik 
in Osterreich," Osterreichischer Verband fiir 
Elektrotechnik, Vienna; 12 October 1966. 
(Standard Telephon und Telegraphen, Austria) 

Ebenberger, H., "Das Fernsprechwahlsystem 
48 HK," ITT Symposium, Budapest; 12-16 
September 1966. (Standard Telephon und 
Telegraphen, A.ustria) 

Ebenberger, H., "Das \Vahlsystem Crossbar 
67, Bauelemente," ITT Symposium, Budapest; 
12-16 September 1966. (Standard Telephon 
und Telegraphen, Austria) 

Ebenberger, H., "Entwicklungtendenzen in der 
Fernsprechtechnik," ITT Symposium, Buda­
pest; 12-16 September 1966. (Standard Tele­
phon und Telegraphen, Austria) 

Ebenberger, H., "Grundsatzliches zum \,Yiihl­
system Crossbar 67," ITT Symposium, Buda­
pest; 12-16 September 1966. (Standard Tele­
phon und Telegraphen, Austria) 

Ebenberger, H., "Konzentrotoren in der Fern­
sprechteclmik," ITT Symposium, Budapest; 
12-16 September 1966. (Standard Telephon 
und Telegraphen, Austria) 

Ebenberger, II., "Telephonteilnehmerentwick­
lung der \Veit," ITT Symposium, Budapest; 
12-16 September 1966. (Standard · Telephon 
und Telegraphen, Austria) 

Edwards, G. \V. and Glaister, R. M., "Cobalt­
Ferrous Ferrite with Re-entrant Hysteresis 
Loop,'' IEEE Transactions on ]Magnetics, vol­
ume MAG-2, number 4; December 1966. 
(Standard Telecommunication Laboratories, 
United Kingdom) 

Endres, H., "Telemetric- und Kommandosys­
teme fiir Raumfahrt," Tagungsheft der VDE­
Fachtagung Elektronik, pages 219-227, Han­
over; 1966. (Standard Elektrik Lorenz, Ger­
many) 

Other Papers from System Authors 

Favier, P. and Bonin, A., "Le centre nodal 
automatique de commutation 4 fils de Lyon­
Sevigne en systeme Pentaconta," Commutation 
et Electronique, number 15; November 1966. 
(Compagnic Generale de Constructions Tele­
phoniques, France) 

Fernatt, F. G., "ILS Transmitter Monitors for 
Automatic Blind Landing," Radio and Elec­
tronic Engineer, volume 33, number 1, pages 
45-50; January 1967. (Standard Telephones 
and Cables. United Kingdom) 

Gaber, K., "Ortsnctzplammg,'' ITT Sympo­
sium, Budapest; 12-16 September 1966. 
(Standard Elektrik Lorenz, Germany) 

Gassman, G. G., "Selektive Verstiirkung in in­
tegrierter Technik," Tagungshrfl der VDE­
Fachtagung Elektroni!?, pages 83-84, Hanover; 
1966. (Standard Elektrik Loreuz, Germany) 

Gates, R. F., "Lunar Orbiter Star Tracker,'' 
Aerospace and Electronic Systems Conven­
tion, Washington; 3-5 October 1966. (ITT 
Federal Laboratories, United States of Amer­
ica) 

George, W. R., "Hypcrture Metals and Alloys 
for Electronic Application," Meeting on Elec­
tronic J\Ietallurgy, Institute of Metals, Lon­
don; 16 November 1966. (Standard Telecom­
munication Laboratories, United Kingdom) 

Graves, P., "Techniques of Growth and Ap­
praisal of Crystals,'' \,Y oolwich Polytechnic; 
November 1966. (Standard Telecommunication 
Laboratories, G nited Kingdom) 

Guttman, E. S., "Navigation Chart as Design 
Elements of an Integrated Avionics System," 
Office of Naval Research Chart Symposium, 
Washington; 3-5 October 1966. (ITT Federal 
Laboratories, United States of America) 
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Haslinger, H., "Das Fernsprechwahlsystem 48 
HKR 800," ITT Symposium, Budapest; 12-
16 September 1966. (Standard Telephon und 
Telegraphen, Austria) 

Hill, ]., "Automatic Assembly Methods of the 
Rocking Armature Receiver," Nottingham 
University; 3-4 January 1967. (Standard Tele­
phones and Cables, United Kingdom) 

Horsley, A. W. and Pearson, A., "Measure­
ment of Dispersion and Interaction Impedance 
Characteristics of Slow-\iVave Structures by 
Resonance Methods," IEEE Transactions on 
Electron Devices, volume ED-13; December 
1966. (Standard Telecommunication Labora­
tories, United Kingdom) 

Jaffe. B. W., "A Common Font for Optically 
Read Documents," Control, volume 10, num­
ber 102, pages 638-639; December 1966. 
(Standard Telephones and Cables, United 
Kingdom) 

Jordan, G. B. and Pongracz-Bartha, E., "Prac­
tical Determination of Amplitude Distortion as 
a Function of the Bandwidth Using Certain 
Idealization," National Electronics Conference, 
Chicago; 3-5 October 1966. (ITT Federal 
Laboratories, United States of America) 

Kaiser, \i\T., "Dateniibertragung-Ein neuer 
Dienst cler Deutschen Bundespost," Der In­
genieur der Deutschen Bundespost, volume 15, 
numher 5, pages 160-167 and volume 15, num­
ber 6, pages 186-193; 1966. (Standard Elek­
trik Lorenz, Germany) 

Kaiser, \V., "Lochstreifentechnik," Technische 
Hochschule, Karlsruhe; 11 November 1966. 
(Standard Elektrik Lorenz, Germany) 

Kaiser, W., "Ubertragungswege und Modula­
tionsverfahren for die Dateniibertragung," 
Technische Hochschule, Munich; 8 December 
1966. (Standard Elektrik Lorenz, Germany) 

Koa, C. K., "Optical Communication Systems," 
Hong Kong Physical Society; 12 January 1967. 
(Standard Telecommunication Laboratories, 
United Kingdom) 

Koa, C. K., "Optical Guides," Tohoku Uni­
versity, Japan; 23 January 1967 and Communi­
cation Research Laboratories, Tokyo; 24 Jan­
uary 1967. (Standard Telecommunication Lab­
oratories, United Kingdom) 

Koa, C. K., "Quasi-Optics and Optical Com­
munication Systems," University of Taiwan, 
Formosa ; 17 January 1967 and Chiao Tung 
University, Formosa; 18 January 1967 and 
Cheng Kung University, Formosa; 19 January 
1967. (Standard Telecommunication Labora­
tories, United Kingdom) 

Koa, C. K., "Satellite Communications," Hong 
Kong University; 13 January 1967. (Standard 
Telecommunication Laboratories, United King­
dom) 

Kerr-\iValler, R. D., "Automated Information 
Dissemination System (AIDS)," ST Engi­
neering Societies, Southgate; 4-7 January 
1967. (Standard Telecommunication Labora­
tories, l:-nited Kingdom) 

Knezu, P., "Beispiel eines Fernwahlsystem," 
ITT Symposium, Budapest; 12-16 September 
1966. (Standard Telephon und Telegraphen, 
Austria) 

Laaff, 0., "~\/[odern, High Performance All 
Solid State Radio Relay Systems," Proceed­
ings of ITT-Congresses in Caracas; December 
1966. (Standard Elektrik Lorenz, Germany) 

Lawford, V. N., "Nak-Filled Differential­
Pressure Instruments for High-Temperature 
Measurements," Winter Annual Meeting and 
Energy Systems Exposition of American So­
ciety of Mechanical Engineers, New York; 27 
November-I December; 1966. (ITT Controls 
and Instruments, United States of America) 
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Lees, J ., "Interband Carrier Transfer in Gal­
lium Arsenide," 4th Annual Solid State Physics 
Conference, l\Ianchester; 4-7 January 1967. 
(Standard Telecommunication Laboratories, 
United Kingdom) 

Lees, J., "Interdirect Heating in Ultra-High 
Pressure Apparatus," Conference on Internally 
Heated Pressure Vessels, Manchester U niver­
sity, Geology Department; 11 January 1967. 
(Standard Telecommunication Laboratories, 
United Kingdom) 

Lehnich, K., "Compatible 300 and 960 Channel 
Line Equipment for Small Diameter Coaxial 
Cable," Proceedings of IEEE International 
Communication Conference, Philadelphia; June 
1966. (Standard Elektrik Lorenz, Germany) 

Lytollis, J., "Lasers and their Applications," 
Liverpool Society of Instrument Technology ; 
10 November 1966. (Standard Telecommuni­
cation Laboratories, United Kingdom) 

Mader, K., "Das vVahlsystem Crossbar 67, 
Konstruktion, Aufbau und Montage," ITT 
Symposium, Budapest; 12-16 September 1966. 
(Standard Telephon und Telegraphen, Austria) 

Madey, H. J., "Stored-Program Message 
Switching Techniques," Armed Forces Com­
munication Electronics Association, Tinker Air 
Force Base, Oklahoma; 1 December 1966. 
(ITT Federal Laboratories, United States of 
America) 

Majkrzak, C. P. and Folgar, M. S., "Power 
Supply for Unattended Oceanographic Sta­
tion," American Society of l\Iechanical Engi­
neers Annual vVinter Meeting, New York; 27 
November-1 December 1966. (ITT Federal 
Laboratories, United States of America) 

Meyer, A. and Grantham, G., "Non-Coherent 
Pulse Compression in the AN /SPS-48," Pro­
ceedings of the Tri-Service Radar Symposium. 
(ITT Gilfillan, United States of America) 

Other Papers from System Authors 

Mosch, R., "Die Fernsprechvermittlungstech­
nik auf dem Wege zur Elektronik," Technische 
Hochschule, Darmstadt; 10 January 1967; and 
Ver band Deutscher Post-lngenieure, Darm­
stadt; 12 January 1967. 

Myers, 0., "Planning for Direct Distance Dial­
ling," Technical Aid to Engineering, Catholic 
UniYersity, Rio de Janeiro; 24 October 1966. 
(International Telephone and Telegraph Cor­
poration, United States of America) 

N eumiiller, H., "Vermittlungstechnische Prob­
leme auf Landesebene," ITT Symposium, 
Budapest; 12-16 September 1966. (Standard 
Telephon und Telegraphen, Austria) 

Page, P. B., "Designing Crystal Controlled 
Oscillators, Electronic Equipment News; Part 
1, December 1966 and Part 2, January 1967. 
(Standard Telephones and Cables, United 
Kingdom) 

Pflmnm, E. (and Macley R., Republic Aviation 
Corporation), "Time Dependent Transmission 
of a Gas Through an Adsorber Deel," Sym­
posium on Fundamentals of Gas Surface Inter­
actions, San Diego, California; 14-16 Decem­
ber 1966. (ITT Federal Laboratories. United 
States of America) 

Polyzou, J., "PCl\J-TDM 0Yer a Ycry Long 
Tropo Paih," National Electronics Conference, 
Chicago; 3-5 October 1966. (ITT Federal 
Laboratories, United States of America) 

Rabbetts, R. W. T., "Quartz Crystal Better 
Manmacle ?," Electronics ~V eekl:y; 23 N ovem­
ber 1966. (Standard Telephones and Cables, 
United Kingdom) 

Ralph, F., "Generalized Impedance-Transform­
ing Network Readily Adjustable Gain," IEE 
Electronics Letters; "November 1966. (Stand­
ard Telecommunication Laboratories, United 
Kingdom) 
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Reiner, H., "Entwicklungstendenzen bei inte­
grierten Schaltkreisen," Verband Deutscher 
Elektrotechniker, Nuremberg; 24 January 
1967. (Standard Elektrik Lorenz, Germany) 

Reiner, H., "Moderne elektrische Schaltkreis­
technik," Haus der Technik, Essen, V ortrags­
veroff entlichungen, heft 88, pages 4----13; 1966. 
(Standard Elektrik Lorenz, Germany) 

Rensch, H., "Anforderungen an Koppelele­
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Principal ITT System Products 

Communication Equipment and Systems 

automatic telephone and telegraph central of­
fice switching systems ... private telephone and 
telegraph exchanges-PABX and PAX, elec­
tromechanical and electronic ... carrier systems : 
telephone, telegraph, power-line, radio multi­
plex ... long-distance dialing and signaling 
equipment ... automatic message accounting and 
ticketing equipment ... switchboards : manual 
(local, toll), dial-assistance ... test boards and 
desk ... telephones : desk, wall, pay-station, spe­
cial-environment, field sets ... automatic an­
swering and recording equipment. .. microwave 
radio systems: line-of-sight, over-the-horizon 
... teleprinters and facsimile equipment ... 
broadcast transmitters: AM, FM, TV ... studio 
equipment. .. point-to-point radio communica­
tion ... mobile communication: air, ground, 
marine, portable ... closed-circuit television: in­
dustrial, aircraft, nuclear radiation ... slow-scan 
television ... intercommunication, paging, and 
public-address systems ... submarine cable sys­
tems ... coaxial cable systems 

Data Handling and Transmission 

data storage, transmission, display ... data-link 
systems ... railway and power control and sig­
naling systems ... information-processing and 
document-handling systems ... analog-digital 
converters ... alarm and signaling systems ... 
telemetering · 

Navigation and Radar 

electronic navigation ... radar: ground and air­
borne ... simulators: aircraft, radar ... antisub­
marine warfare systems ... distance-measuring 
and bearing systems: Tacan, DMET, Vortac, 
Loran ... Instrument Landing Systems (ILS) 
... air-traffic-control systems ... direction find­
ers : aircraft, marine ... altimeters ... flight sys­
tems 

Space Equipment and Systems 

simulators, missile ... missile fuzing, launch­
ing, guidance, tracking, recording, and control 
systems ... missile-range control and instrumen-
tation ... electronic countermeasures ... power 
systems : ground-support, aircraft, spacecraft, 
missile ... ground and environmental test equip-
ment ... programmers, automatic ... infrared 
detection and guidance equipment ... global and 
space communication, control, and data systems 
. . . system management: worldwide, local ... 
ground transportable satellite tracking stations 

Commercial/Industrial 
Equipment and Systems 

inverters: static, high-power ... power-supply 
systems ... mail-handling systems ... pneumatic 
tube systems ... instruments : test, measuring 
... oscilloscopes: large-screen, bar-graph ... vi­
bration test equipment ... pumps: centrifugal, 
circulating (for domestic and industrial heat-
ing) ... industrial heating and cooling equip-
ment ... automatic controls, valves, instruments, 
and accessories ... nuclear instrumentation 

Components and Materials 

power rectifiers : selenium, silicon ... transis­
tors ... diodes: signal, zener, parametric. tunnel 
... semiconductor materials: germanium, sili­
con, gallium arsenide ... picture tubes ... tubes: 
receiving, transmitting, rectifier, thyratron, 
image, storage, microwave, klystron, magne­
tron, traveling-wave ... capacitors: paper, met­
alized paper, electrolytic, mica, plastic film, 
tantalum ... ferrites ... magnetic cores ... relays: 
telephone, industrial, vacuum ... switches: tele­
phone (including crossbar), industrial. .. mag-
netic counters ... magnetic amplifiers and sys-
tems ... resistors ... varistors, thermistors, Silis-
tor devices ... quartz crystals ... filters: me­
chanical, quartz, optical. .. circuits: printed, 
thin-film, integrated ... hermetic seals ... photo­
cells, photomultipliers, infrared detectors ... an-
tennas ... motors : subfractional, fractional, in-
tegral ... connectors: standard, miniature, m1-
crominiature ... speakers and turntables 

Cable and Wire Products 

multiconductor telephone cable ... telephone 
wire: bridle, distribution, drop ... switchboard 
and terminating cable ... telephone cords ... 
submarine cable and repeaters ... coaxial cable: 
air and solid dielectric ... waveguides ... air-
craft cable ... power cable ... domestic cord sets 
... fuses and wiring devices ... wire, general­
purpose 

Consumer Products 

television and radio receivers ... high-fidelity 
phonographs and equipment ... tape recorders 
... microphones and loudspeakers ... refrigera-
tors and freezers ... air conditioners ... hearing 
aids ... home intercommunication equipment ... 
electrical housewares 
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Transmission of Television by Pulse Code Modulation 

Pentomat 1000-T, A Large Pentaconta Private Branch Exchange 

Teleprinter Lo 133 

Computer Time-Sharing-A Review 

Fine-Guidance Error Sensor, an Electronic Scanning Star Tracker 

Deltaphone 

Sound-Reinforcing Systems 

Behavior of Telephone Subscribers Using Push-Button Selection 

Optical Subcarrier Communications 

Transitions in the Occupation Condition of a Group of Switches 
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