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The NAB Convention 
In this issue, Pick -Ups presents 

pictures of and greetings from every past presi- 
dent of the National Association of Broad- 
casters. Young in years, old in experience, they 
are actively engaged in radio today. 

This is only the 15th annual con- 
vention of the NAB, yet broadcasting is one of 
the country's major industries. 

In seventeen years millions of peo- 
ple have acquired a new habit-that of tuning 
a radio receiver. The men who meet at this 
15th annual convention of the National Associ- 
ation of Broadcasters have fostered that habit. 

Environment Broadcasting 

America is looking at itself today 
as never before. Our leading artists, men like 
Grant Wood, are interpreting America for us. 
They paint their own surroundings, their own 
environments. Newspaper columnists write 
about people and places. A new magazine 
breaks publishing records by interpreting the 
American scene in pictures. Millions of people 
are sticking candid cameras into all sorts of 
places, each intent upon capturing life and 
motion. 

Broadcasters are beginning to lead 
the way in this new development. Microphones 
now go into the homes of the wealthy and the 

poverty-stricken alike. Wherever there is life, 
there is a microphone. Turn on your radio to- 
night and more than likely you will hear a 
broadcast from the living room of just an aver- 
age citizen, or you will hear "the man on the 
street" airing his views about this or that. 

We believe this trend in broad- 
casting is significant. For the want of a better 
term, we like to call it environment broadcast- 
ing. But call it what you will, it is bound to 
have a broad sociological effect on American 
life. It is a new and powerful medium for learn- 
ing how the other half lives, and what is more 
important, how it thinks. When you know how 
the man sitting next to you in a street car lives 
and thinks, you will understand him better, be 
more tolerant of him, and like him more. 

The whole world's a stage. It's 
getting to be a broadcasting studio as well. 
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A NEW DEVELOPMENT BY 

BELL TELEPHONE LABORATORIES 

Program Amplifier Increases Signal 3 DB, 
Reduces Work of Monitoring Operator 

By O. M. HOVGAARD 

Radio Development, Bell Telephone Laboratories 

TelvePears 

of progress, 12 db increase in signal Y g g 
level, and the 1 KW transmitter of 1925 becomes in 
effect a 16 KW transmitter in 1937. Since the very 
first days of radio broadcasting the Western Electric 
Company has been making noteworthy contributions 
to this art. Among its most important have been those 
enabling the broadcaster to extend his effective cov- 
erage without increasing his power consumption. In 
1927 Western Electric doubled the degree of modula- 
tion, thereby increasing, the effective signal by 6 db. 
In 1931 it introduced the halfwave radiator which 
added 3 db more to the signal. Now another 3 db 
is added by the engineers of Bell Telephone Labora- 
tories with the introduction of their latest develop- 
ment, the Program Amplifier. 

Ever since the first radio broadcast, an 
increasingly important problem has been to adapt the 
fixed volume range of a radio transmitter to the fre- 
quently greater volume range of the program material. 
The volume range of a transmitter lies between those 
levels which correspond to noise inherent in the equip- 

ment and those which correspond to the greatest degree 
of modulation that can be obtained without objection- 
able distortion. When this range is exceeded by the 
program, a monitoring operator attempts to compress 
the volume range by inserting loss during excessively 
high passages and removing loss at those passages 
whose level would be comparable to the noise level. 
Since the coverage of a transmitter can be increased by 
increasing the degree of modulation, a similar tech- 
nique is also employed when the program volume 
range is less than that of the transmitter. In this case 
the monitoring operator, by compressing the high 
level passages, avoids the distortion which would be 
caused by overmodulation. 

The difficulty of inserting exactly the 
right amount of loss at just the proper time and sub- 
sequently removing it, and not affect thereby those 
levels that would not cause distortion must be pain- 
fully familiar to all who have practiced this art. The 
higher the program level is raised the oftener the 
peaks will exceed 100 percent modulation and the 
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oftener the monitoring operator must adjust the gain. 
Also, the more frequently he will fail to make the 
proper adjustment. 

The objective of the monitoring oper- 
ator is to keep program peaks from causing over - 
modulation and to do so without affecting these levels 
which would not cause overmodulation. In other 
words, if he could do his 'part to perfection, he would 
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be compressing only those parts of a program which 
exceeded some predetermined level. The failure to 
approach perfection is largely due to his inability to 
interpret the reading of the volume indicator rapidly 
enough to effect a correction before the need for it has 
passed. The realization of this inherent weakness in 
operating technique has brought forth from Bell Tele- 
phone Laboratories a new development-the Program 
Amplifier. 

As shown in Figure 1, the Program 
Amplifier is composed of an input amplifier and pad, 
the volume control network, an output amplifier and 
pad, a power supply and a switch for connecting an 
external volume indicator to either the input or to 
output of the Amplifier. It has been designed as a 
complete self-contained instrument sufficiently flexible 
in its terminating facilities to meet a wide range of 
requirements. 

This new instrument will automatically 
perform many of the functions which the monitoring 
operator now has to perform manually. Furthermore, 
it will do so with a degree of perfection which he 
cannot hope to attain. 

Its basis is a variable loss network 
which is inserted as a part of the program circuit, 
the loss which it inserts being directly controlled by 
the program level. A characteristic of such a network 
is shown on Figure 2 which depicts the relationship 
between the output and input levels for a steady state 
single frequency. It will be seen that up to the level 
marked A the relationship is linear. For input levels 
less than A the network acts as though it were a small 
fixed loss and hence will not affect the character of the 
program. When the level A is exceeded the network 
inserts additional loss in an amount dependent upon 
the increase in program level, and the volume range 
beyond the level A will therefore be compressed. 

As an example of its use in connection 
with a broadcast transmitter, suppose that when the 
instantaneous program level reaches the level A the 
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transmitter is modulated 80 percent. To reach 100 
percent modulation of the transmitter, the level at the 
output of the Amplifier must rise about 2 db, and to 
effect this increase the level at its input must rise 
about 5 db. The difference of 3 db represents the 
amount by which the average program level can be 
raised through the use of the Program Amplifier. Due 
to the variable loss characteristic of the Amplifier, 
program peaks at the input to the Amplifier which 
greatly exceed the level A will not cause overmodula- 
don. To take an extreme case, an occasional peak 
which might exceed the level A by as much as 10 db 
would attempt to drive the transmitter to 178 percent 
modulation if the Amplifier were not in circuit; but 
with it this excessive input would create only about 108 
percent modulation. Such extreme peaks are, of course, 
infrequent and of short duration but this example 
serves to illustrate the enormous factor of safety which 
the Amplifier provides. 

When the system is adjusted as in the 
above example, the average program level will be 
about 6 db below the level A, and there is more than 
enough margin of safety to prevent accidental shifts 
in the program level from placing it in the compres- 
sion range. Inasmuch as the relationship between the 
number and the duration of peaks and the average pro- 
gram level varies widely, means are provided which 
will indicate by a flashing light whenever the peaks 
exceed some preselected level. This flashing indicator 
may be set to operate at any level equal to or greater 
than the level A. If it has been decided to compress 
only the upper 5 db of the volume range, as in the 
example, then the indicator would be set to flash at an 
input level 5 db higher than the level A. As long as 
it flashed only occasionally the operator could feel as- 
sured that the desired operating condition was being 
maintained. If it flashed frequently, it would be an 
indication that the normal peaks were being com- 

(Continued on Page 40) 
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Who 

1. O. MALAND 
of WHO, Des Moines, 

That's WHO! 

By 

WILL WHITMORE 

Such little things shape the destinies of men! And 
by the same token, those very things shape the des- 
tinies of great industries. 

In 1921, an advertisement, thrilling in 
its promises, appeared in the Saturday Evening Post. 
"Buy this modern wireless receiver," it said, "and 
receive the finest music, and market reports from all 
over the world!" The ad caught the eye of a man in 
the little town of Frost, Minnesota. He was mayor, 
assistant postmaster, justice of the peace, and pro- 
prietor of a general store which sold everything from 
shoe strings to plows. 

Frost then was more than 150 miles 
from the nearest broadcast station, and the little 
receiver, when it arrived, maintained a discreet silence. 
As far as it was concerned, the world -at -large re- 
mained at large. Hundreds of other men, who had 
had the same experience said radio was the bunk, put 
the receiver in the attic, and forgot about it. But not 
the mayor -postmaster -justice of peace -store proprietor 
of Frost. 

He canvassed all the electrical jobbers 
in the Twin -Cities until he found a radio that would 
work. It was a Westinghouse detector and two stage 
amplifier, supplemented by a Western Electric ampli- 
fier and a Magnavox loud -speaker. When he turned 
it on full blast, it could be heard a mile from the store. 
Farmers stopped plowing their fields to listen. At 
night the store was full of townspeople and farmers 
who came from miles around to listen. Market reports 
broadcast during the day were particularly welcome 
and helpful to the farmers. The radio became the social 
center of Frost. It became, too, one of those small 
things which shape the destinies of men. 

J. O. Maland, the man who bought it, 
saw how it appealed to his farmer friends and cus- 
tomers. He saw how it opened doors and let the 
outside world into farm -bound lives. He envisioned 
radio as an institution by and for the people. It was 
something of which he had to become a part. 

A friend of Maland's who published a 

group of farm papers and owned -a one -sixth interest 
in WLAG, Minneapolis, offered Maland a position 

J. O. Maland 

on the papers. By 1923, Maland was farm program 
director of the station. In 1928 he became Commer- 
cial Manager of WLS when Sears Roebuck sold the 
station to the Prairie Farmer. 

Better service to rural communities was 
and always will be Maland's "Holy Grail." The year 
1930 found him and Edgar Bill presenting a plan 
to Columbia Broadcasting System for a farm network 
in the Middle West. The network was formed with 
Maland as sales manager. There were seven stations 
on the network-WCCO, WBBM, KMBC, KFH, 
WFBM, KOIL and WIBW. "At that time," says 

Maland, "there were only a Western manager and 
one salesman, besides myself, in the Chicago office of 
Columbia." 

While Maland was with Columbia he 
became convinced that the future of radio depended 
upon high power-at least 50,000 watts. "I checked 
over 23 stations to see what the future possibilities 
were and it was obvious to me at that time that the 
greatest opportunity was in Iowa," he says. 

WOC, Davenport, and WHO, Des 
Moines, were synchronously operated. The organiza- 
tion had made application for a 50,000 watt license. 
Maland joined them in 1931, and the same year the 
license for high power was granted. Despite little 
money and the depression at its worst, building was 
begun at once. On April 22, 1933, WHO went on 
the air with 50,000 watts. Two years later there was 

(Continued on Page 37) 

PICK -UP s Five 





It Takes Science and Skill to Make 
These Midget Masters of Radio 

Accuracy to the Millionth of an Inch 
Required to Change Raw Quartz 
Into Small Crystal Oscillators 

By M. M. BEARD 

hen a listener snaps on his radio, turns the 
dial to a particular point, he expects his favorite sta- 
tion to come in, right on the dot. And it does. Why 
it does, he neither knows nor cares. But if it did not, 
his entertainment would be ruined and radio broad- 
casting would instantly be thrown into a hopeless 
chaos. 

In the early days of broadcasting, sta- 
tions did not always come in on the dot and interfer- 
ence ruled the airwaves. Now, thanks to a small 
square of quartz crystal, one of which is in every 
broadcast transmitter, each station stays on its assigned 
frequency. 

The making of these crystals calls for 
an accuracy even greater than that of the lens grinder, 
you learn, when you visit the quartz crystal manufac- 
turing unit at Bell Telephone Laboratories. Here it is 
a science in itself, where working dimensions have 
been reduced to sub -millionths of an inch; where the 
finest mechanical methods of measurement ever de- 
vised will not suffice. 

First impressions of the quartz shop are 
the roar of fast moving wheels-the steady rhythmic 
whirr of grinding disks - the grating of abrasive 
against metal --the soft trickle of water-a faint odor 
of chemicals - piles of quartz slabs on tables - ma- 
chinery .enclosed in glass - machinery hooded with 
rubber sheeting and pans of mucky gray paste. 

In a closet -like partition in one corner 
of the shop rows of raw quartz like giant clusters of 
rock candy are lined up on shelves awaiting inspec- 
tion. Dug from the quartz mines in Brazil, they have 
journeyed thousands of miles by muleback, truck, train 
and freighter to undergo a series of drastic operations 
which will reduce them to slivers. Here are smooth 
quartz and knobby quartz - long crystal-clear hexa- 
gonal pieces and yellowish brown chunks. Some are 
small enough to hold in one hand - others tip the 
scales at half a hundred pounds. 

Opposite page - Searching with a beam of 
polarized light for infinitesimal flaws in a lump 
of raw quartz before its metamorphosis into 
superoccurate frequency -controlling crystals. 

As you see one of these drab shapeless 
lumps actually change into fragile slices of crystal, 
which are destined to control the frequencies of radio 
transmitters in airplanes, police motor patrol cars, 
luxury liners, trawlers and tugs, as well as broadcast- 
ing stations, you realize that radio is still the eighth 
wonder of the world. 

First the quartz must be given a light 
test to detect defects. Under powerful white arc lamps 
some of the inner secrets of the quartz are glaringly 
revealed. Those lovely smoky blue streaks are called 
needles-the cloudy finger -like lines, phantoms-and 
the bubble formations, veils. Specimens showing 
needles or phantoms are relegated to the junk pile. 
Those containing veils may be used but the veils must 
be cut out, you are told. 

Another defect known as twinning, 
appears when you scrutinize a piece - of quartz under 
special polarized light. It shows up as a series of 
colorful red and green stripes. Most quartz has some 
degree of twinning, the supervisor explains. It is the 
result of molecules turning during the growth of the 
crystal. Twinning areas too are taboo and must be 
ground off. Another examination is made to deter- 
mine the optical axis of the quartz. This is your intro- 
duction to the quartz axes which you later realize are 
THE determining factors in the whole process of 
crystal cutting. The word is bandied about so fre- 
quently that you become axis -conscious before the trip 
is ended. 

After the quartz has passed muster it 
moves on to the cutting room. Here it receives a 

shower of water, carborundum dust and castile soap- 
while a large steel disk whirling through this mucky 
mixture cuts the lump into sections. Usually from one 
to four sections can be cut from the raw quartz accord- 
ing to its size. Each section is now inspected for twin- 
ning and given a second axis examination. 

One little fraction of a degree off axis 
and the oscillator just won't pass muster. But the man 
bent so intently over these jagged specimens knows 
his axes and there is little danger that the finished 
crystal will fail to perform properly. This it MUST 

(Continued o11 Page 10) 
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From Brazil come rough crystals destined to control 

the frequencies of the country's radio stations. 

RAW quartz crystals awaiting rigid tests before start- 

ing long journey through cutting and lapping rooms of 

Bell Telephone Laboratories' 
quartz shop. 

ROUGH blanks cemented to metal 

holder await their turn to be oriented 

under x-ray machine. This is one of 

many axes test crystals must undergo. 

OPTIMETER 
tells thickness to within 5 millionths of 

an inch. Clamped between steel hemisphere 
and 

plunger whose tip is a sapphire to resist abrasion. 

VEIL (bubble formation at base of crystal) 

disclosed under powerful arc light. Speci- 

mens showing this defect may be used but 

veils must be cut out. 

X-RAY machine used for orienting 

quartz plates. Determining 
the 

crystal's axes is one of the most 

important steps in entire process. 

PHANTOMS 
(cloudy fin, 

like lines) revealed under 

light. Crystals contain 

phantoms cannot be u! 

LAPPING one face of quartz plate to true 

orientation. Pressure is controlled with oper- 

ator's left hand while he oscillates arm sup- 

porting crystal with right hand. 

STEPS in manufacture of BT low temperature coefficient quartz 

plates for use in mobile radio equipment. 

All pictures made by O. M. Hovgaard at Bell Telephone Laboratories 



TWINNING (series of red and green stripes) located by means 

of polariscope. 
This defective area too goes under the knife- 

ends in the scrap heap. 

GRINDING second face of plate parallel 

to first. Rate of lapping is determined by 

pressure exerted by experienced operator. 

:IRCUITS, simulating those in which quartz 

lates will actually be used, are employed 

in final adjustment to exact frequency. 

POLARISCOPE 
makes it possible 

to correctly check orientation of 

quartz crystal as it continues its 

journey through the shop. 

FINAL check-crystals 
operating in typi- 

cal circuits while ambient temperature 

is varied in oven throughout range to 

which they will be subjected in the field. 

MEASURING raw crystal prior to sawing it 

into sections. Sections are cut into slabs- 

then rough blanks. 

GROOMED 
for same frequency, groups 

of plates are lapped together. Required 

flatness and thickness are attained to 

an accuracy of 20 millionths of an inch. 

LINE -UP -702A oscillators awaiting 7A 

quartz plates which will control frequen- 

cies of various broadcasting 
stations. 

Grinding crystals is a science in itself, calling for an 

accuracy even greater than that of the lens maker. 
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do when it takes over the big job of maintaining a 
fixed frequency for the particular transmitter it will 
eventually control. 

Two more cutting operations follow 
which slice the sections to slabs, then blanks. Each 
time the quartz is mounted in the cutting machine with 
the utmost accuracy to make sure that the axes of the 
natural crystal are in the correct positions. Once more 
it is inspected for twinning and the rough burrs on 
the edges ground off on a large flat disk smeared with 
carborundum paste. Guided by a fine measuring rule 
the operator now draws with pencil the pattern of the 
crystal, square or rectangular as the case may be, on 
the rough blank. You notice how careful he is not to 
include any of those defective portions in the area of 
the drawn crystal. Next the pencilled figure is trimmed 
from the blank on a special diamond saw. The rough 
crystals are now cemented to a metal holder and placed 
under the x-ray machine for further tests of axes. 

Determination of the axes of the crystal 
at this stage is one of the most important steps in its 
entire manufacture, because upon it hinges the success 
of the finished product. The Laboratories determine 
the axes to within six minutes, or one -tenth of a de- 
gree. Such accuracy can be attained only through the 
use of the x-ray. All commercial crystals produced by 
the Laboratories are cut with this accuracy which per- 
mits a performance guarantee that no crystal will 
deviate more than two cycles per degree centigrade 
per megacycle. Actually more than fifty per cent of 
them are within one cycle. 

Once this axis reference point is estab- 
lished, not even the slightest deviation from this point 
is permitted while the face of the crystal is brought 
into the axis plane. The other side of the crystal is 
then brought into a parallel plane. 

Up to this stage the crystals have been 
of uniform thickness. Now they begin to take on in- 
dividual form according to the frequency of the trans- 
mitter they are being groomed to control. Frequency 
control, you discover, depends on the thickness and 
dimensions of the blank-the thinner the crystal the 
higher the frequency at which it oscillates. When 
completed the blanks will range all the way from 
18 millimeters square and 0.2 millimeters in thickness 
to 55 millimeters square and 7.60 millimeters thick- 
ness. Rectangular crystals vary similarly in size. If you 
are not up on your millimeters, picture an ordinary 
three -cent postage stamp cut in four equal parts and 
you have your smallest crystal blank. The larger crys- 
tals are just about the area and thickness of a small 
graham cracker. The 18 millimeter sliver may oscillate 
at an ultra -high frequency of 14,000,000 cycles while 
its big brother maintains frequencies as low as 250,000 
cycles. 

Crystals come out of the Laboratories 
in an endless variety of shapes and sizes, each one 
designed to do a particular type of work. You will see 
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one crystal having a frequency of 550 kc. and the 
approximate shape of a soda cracker, and another with 
exactly the same frequency, yet whose size is about 
one-fourth of an inch square. 

The first thinning process, known as a 
"rough grind," takes place on a large flat disk with 
the aid of the familiar carborundum abrasive. Edges 
are also ground to the approximate dimensions re- 
quired for the finished crystal. Again the hard worked 
blanks are on the move. This time to the lapping 
room where they are mounted clockwise fashion in 
circular metal nests (from eight to twelve in one nest) . 

Lapping or grinding down the faces of the crystals in 
these nests is still a machine job and is designated as 
"rough lapping." 

From the nests they go to a precision 
lapping machine and, held flat to within plus or minus 
20 millionths of an inch, they again dwindle in thick- 
ness. During lapping operations the crystals make 
frequent trips to the x-ray room to be checked for 
proper angle. Groups of crystals of the same dimen- 
sions are "finished edged" to the correct size within 
.01 millimeter of the desired surface area, or to an 
accuracy equal to about the thickness of a human hair. 

These intricate operations of cutting, 
lapping, x-raying and edging are only half the story 
of crystal oscillators in the making, you learn, as you 
finish your tour of the quartz shop and enter the 
calibrating room. Here the climax of the tale is 
reached, for calibrating is THE most delicate and pre- 
cise operation in the whole romantic history of quartz 
crystals. 

To the non -engineering -minded visitor 
the calibrating laboratory seems a confusing labyrinth 
of black transmitter cabinets, power generators, oscillo - 
graph circuits, switches and more switches, ice boxes, 
ovens, polishing plates and again the mucky car- 
borundum paste. Voltage cables and coupling cables 
zigzag across the ceiling and signs reading "Caution- 
High Voltage" hold up a warning finger. The whole 
outfit seems so mammoth compared to the diminutive 
bits of quartz awaiting final tests. 

Men are talking of hops and wiggles, 
frequencies and output stability, cycles and kilocycles, 
temperature coefficient and heat -runs. 

"Hey, Bill-is that 23A in circuit?" 
"Better check this 16B for hops." "How's the 19A 
coming?" 

Suddenly a shrill sound like a fire siren 
shatters the quiet of the room and sends a jittery feel- 
ing down your spine. It rises to a crescendo and 
quickly dies. That, the supervisor explains, is the beat 
note of a crystal oscillator in a testing circuit. 

On leaving the lapping room the crys-. 
tals have been placed in small cardboard boxes. The 
printed figures on the cover of the box show the cut 
of the crystal, its dimensions, the frequency it must 

(Continued on Page 32) 
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Two-way Radio Patrols Canton, Ohio 
Acomplete new motor patrol fleet, armed with 

Western Electric two-way police radio equipment, re- 

cently rolled into action in Canton, Ohio. 
In dedicating the new system Mayor 

Seccombe said to the police radio motor patrol squad, 
"We have given you the best equipment money can 

buy and we want .you to use it in the service of the 
taxpayer. You have everything necessary for good 
work and it is up to you men to prove this a good 
investment." 

The system is operated by remote con- 

trol from headquarters. The 16B 50 watt ultra -high 
frequency transmitter and a 19A receiver are installed 
on the roof of the First National Bank building. A 
special structure was erected to house the transmitter, 
receiver and frequency measuring equipment. The 
antenna, also installed on the roof is approximately , 
230 feet in the air. 

From this building direct lines lead to 
Police Headquarters' dispatching room located on the 
second floor of the Safety Building. Here an 89A 
amplifier and loud speaker set are installed. There is 
in addition a receiver tuned to 1596 KC which is the 
frequency of the Ohio State Patrol station WPHC at 
Massillon. With this station, also equipped with a 
19A receiver, two-way communication between Can- 
ton and WPHC is possible. Thus Canton is in direct 
communication with an agency which can reach all 
Ohio State troopers, sheriffs of surrounding counties 
and other states. With such a widespread, protective 
network always in readiness officials feel well equipped 
to deal with crime. 

Ten cruisers and a specially constructed 
bandit sedan comprise the motor patrol fleet. All are 

equipped with 18A 5 watt ultra -high frequency trans- 
mitters, 18B ultra -high frequency receivers and tele- 
phone type handsets. Car transmitters as well as the 
headquarters' transmitter are crystal controlled. The 
cars have individual call letters starting with 
W8XMK and ending with W8XMU. Five cruisers, 
assigned to strategic positions around the city are in 
operation 24 hours a day. These are supplied with 
fire extinguishers, sawed-off shot guns, rifles, night 
sticks and flares in addition to the regular revolvers 
and blackjacks ordinarily carried by members of the 
force. A sixth car is held in reserve at headquarters 
for emergency use and for special call runs. Each of 
these six bears the insignia "Radio' Patrol." 

Three more cars without insignia are at 
the disposal of the detective bureau. A tenth car is 
used entirely by the vice squad. The bandit sedan is 

stationed at police headquarters and goes out only on 
bandit calls. For this type of service the car has bullet- 
proof body and glass as well as a sub -machine gun, a 
tear gas gun, two shot guns and rifles and a portable 
spotlight. Portholes are provided for firing. 

For the first time in the history of the 
Canton police department, the cruisers are being used 
as an auxiliary to the fire department. Each car car- 
ries a two -gallon fire extinguisher and two small ex- 
tinguishers. Cruisers answer all fire calls. Since such 
calls are transmitted directly to the cars by radio, 
thereby enabling them to reach the scene almost im- 
mediately, radio patrolmen frequently put out fires 
before they get too far under way. In some cases this 
avoids the necessity for calling out an entire fire com- 
pany and thus a decided saving in municipal expense 

(Continued on Page 24) 

Right: Engineer Nolan S. 
Walker demonstrates how 
quickly mobile transmitters may 
be removed from metal cabi- 

nets for inspection. 

Left: Canton's motor patrol- 
men are constantly in com- 
munication with headquarters 
through their two-way ultra- 

high radio equipment. 


