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That Fourth Dimension

HAROLD A. ZAHL

On the 10th of January, 1922, a gentleman named Herbert Hoover affixed his signature to a piece of paper, which act allowed me to fill the ether with one kilowatt of unbridled energy, measured in a time domain loosely defined as 200 meters. Mr. Hoover was then Secretary of Commerce and the piece of paper was the license f or my home-built "static generator" - radio station 6BHI. Since I lived in the mid-San Joaquin valley, and the only California broadcasting station was then located 250 miles to the north, in San Francisco, I received no protests from angry citizens about interference. First, there were at the time very few receivers which could pick up the signal; second, broadcast times were only one hour in the evening, on Tuesdays and Thursdays; and third, I was generally listening. The best listening, however, was to stay up late at night and catch the WDAF sky-wave, carrying CoonSanders and their Kansas City NightHawks.

A bit more than a decade later, on the 16th-17th of August, to, be exact, I was on the Atlantic Ocean in a small Army tugboat, destination EAST. A year earlier, one of radio's very first "Hams," Guglielmo Marconi by name, had been doing a bit of talking about his beyond line-of-sight radio transmissions at 500 megacycles. He wasn't listened to seriously, even by people like the noted inventor, Major Edwin H. Armstrong, who twenty years later apologized and said, "It was against the laws of nature as I knew them, and hence it wag not conceivable that it could be true."

We in the old Signal Corps Labs, with almost everyone else, were a bit skeptical - a rich Italian and a beautiful yacht (that we overlooked) but not the name Marconi. So, with Dr. W. D. Hershberger, the Labs decided to check up on this Marconi. From a. hilltop in. the highlands of New Jersey, he would start his broadcast: "This is W. D. Hershberger, broadcasting at a frequency of 400 megacycles WITHOUT authority of the Federal Radio Commission," well knowing that we probably had the only receiver in the U.S: which could hear that frequency. One day, our good ship the' L-40 put out toward Ireland to see how far the 5-watt signal could be heard, shifting from voice to code at about 15 miles. I was still getting signals at 88 miles, when a rain squall inundated both the receiver and myself. The signal stopped: but even this distance meant about six times line-of-sight. As for Marconi, whose claims we had verified, no one cared, for the radio spectrum was yet very uncrowded.

Shortly thereafter, a couple of quite enterprising but very unfriendly chaps named Adolf Hitler and Hermann Goering entered the scene. As Goering's Luftwaffe blackened Europe's skies, and Rommel's tanks rumbled, far-sighted American military men like R. B. Colton and J. D. O'Connell, and civilian engineers like E. H. Armstrong, W. S. Marks and J. Hessel, saw that spectrum conservation was absolutely vital for effective communications should America's military might become involved in the obviously coming contest for Europe's real estate. These pioneers knew that, in order to expand our military communications, they must move many of our equipments from AM and plunge into the relatively unknown world of FM, with a great 

Uncertainty that the millions of carefully cut and tuned quartz crystals that would be required could be made available. It was a difficult decision, but one of the utmost importance. As our good friend, then Major Jim O'Connell, succinctly said, "Without crystals, you have radio; with them, communications."

History, of course, shows that American ingenuity rose to the occasion, and from a pre-war crystal output of about 100,000 units annually, a peak of 28,500,000 was realized in 1944. Even the 30-odd crystal grinding teams that moved with the combat forces to solve emergency problems turned out more crystals under the stress of war conditions than did the entire crystal industry several years before.

While the combat-oriented part of the Army's frequency control group followed the course of battle, the local Fort Monmouth group was not just sitting still; it seemed to have some gypsy blood mixed up with its silicon dioxide. Spawned in the Squier Lab on April 16, 1942, the group soon transferred to the Coles Lab, which was the Signal Corps' center for ground communications. Becoming much too crowded at Coles, an empty department store was leased for a time in nearby Long Branch, N.J.; but again, space soon became a problem, and the next move was to some hurriedly erected buildings in North Long Branch, close to the ocean. There, the soft murmur of gentle waves rhythmically breaking on the Atlantic shore in the eternal cadence of the sea harmonized beautifully with the lulling sounds of crystal grinding, work on crystal unit design and standardization. Eventually came the day when the guns of war were silenced, and the trend of an expanding Fort Monmouth was reversed. As Chairman of the "Shrinkage Committee," it was your author's unhappy task to recommend the abandonment of the North Long Branch utopia. So, in 1946, a sad but proud caravan of quartz crystal experts slowly made its way back to the Squier Laboratory, not to pack its trunks again until the celestial charms of the present-day 5-sided Hexagon beckoned.

The older readers of this fine magazine are among those who helped make the history so influential in bringing victory to the Allied Forces in World War II. The young readers are among those who are doing so much today in the increasingly complex world of today's communications/electronics.

And now, if I may speak poetically, was it not Lord Tennyson who said in Locksley Hall,

"... I dipt into the future, far as human eye could see, 

Saw the Vision of the world, and all the wonder that would be."

Not at all strangely, this poem recalls many discussions I had long ago with people like J. R. Zacharias of M.I.T., Charles Townes of Columbia, and the Harvard folk. We were working on our Joint Service Contract program, and one -of our favorite coffee-break subject-, was speculation on bow nice it would be if we could use atomic and molecular constants to make a superclock. As ideas sprung forth, the action shifted from the bizarre world of rhetoric into the real world of the laboratory, and things like cesium clocks, masers, lasers - and a Nobel prize - came into being.

During all this time, the good old Army Signal Corps, with its Navy and Air Force associates, kept the spark of frequency technology alive through personal inspiration, an occasional dollar, a few pats on the back and, following an approach "liberated"' from Germany, a few ideas on how to make synthetic quartz. So, inevitably, with the passing of time, the world of the quartz expert was invaded by the physicist, the chemist and the mathematician, with the public relations experts helping by such statements as "Had one of these new clocks been set at the time of Christ's birth, its error today would be only a small fraction of one second . . ." Today, the coffee-breaks buzz with speculation on a relativistic clock, which could be guaranteed for astronauts - the question being, will they be younger or older when they return from' a long space voyage? Perhaps another Tennyson is needed here!

During these years when the various areas of science were amalgamating in the domain of time, surely one of the most important forces has been .the annual Frequency Control Symposium. In these gatherings, for 23 years, representatives of the Armed Forces, other government agencies, industry, educational institutions and friendly foreign governments have been meeting to discuss these problems. Meetings were held fire, in the Fort Monmouth environment, but as the group grew, the Symposia moved to larger hotel facilities in Atlantic City. It is appropriate to pay respect to the sustained ECOM leadership for these meetings: first, E. W. Johnson, then W. L. Doxey. Dr. E. A. Gerber, and presently V. J. Kublin. Mentioning names brings to mind such people as Walter G. Cady, Karl Van Dyke, Virgil Bottom, Hugh Waesche, "Lanky" Davis the list could go on and on; and let me not forget Mallard F. Timm and his always splendid Symposia arrangements.

I cannot resist telling two short tales about early Symposia and some old-timers. My first tale goes back to 1947. The Army had just appointed a new Major General to head up-Research and Development in the General Staff. He was a highly seasoned combat officer - artillery; several years earlier he had made a rather hurried and unpleasant trip across the English Channel with some British and French friends. It seems that under urgent persuasion, a quite rapid departure was being made from a place called Dunkirk, about 335.000 people being in the party. Now, years later, and glistening with combat medals, he was making his first visit to our laboratory, and we were doing our best to impress him. The First Frequency Control Symposium was in session, and I suggested to Col. George Monahan, Director of Squier Lab, that perhaps the General would * like to see a technical session underway, that involved the three Services, industry and educational institutions - something that we were quite proud about. George agreed, spoke to the General, and asked if he would like to say a few words to the group. Beaming, the General assented, and was introduced to the men who had won the frequency control war so that his artillery could shoot. Well, even in the Signal Corps, a message can get garbled, and this one did horribly. The General had failed to get the point that most of his audience were distinguished guests of the Signal Corps, and not Army civil service employees under his command. With ramrod stiffness, he stood in front of the session, and as George Monahan and I sweated, the General told the audience, in effect, "Now that I am boss, I am going to see to it that each and every one of you really gets down to work and gets some real research and development done!" It was a harsh but very good pep talk for the -Signal Corps group; but just what it meant to people like Dr. Cady and Van Dyke - I was afraid to ask at first. Eventually, we got it straightened out. I informed Dr. Cady and Karl that the General was only talking to the younger Fort Monmouth generation - probably mostly to me!

My second tale. The story is told about the speaker who saw that his afternoon audience bad fallen off to the session chairman and one other man. Looking at that individual, the speaker said, "I am delighted that at least one of the pre-luncheon group has waited to hear my remarks." "Don't be delighted," the one-man audience replied, "I'm the next speaker!" It actually happened so, in one of the very early Frequency Control Symposia. The meeting was being held at Gibbs Hall, the Fort Monmouth Officers' Club. Ed Johnson, in trying to be a nice fellow as Chairman, had given the speakers all the time they wanted, plus lengthy question and answer periods. Three hours behind schedule, we went into Friday afternoon. Of course, people bad travel plans and wanted to get home for the weekend; and so, about 4:00 PM, the speaker complimented his one-man audience - the next speaker. (I was in the background, listening). Thus, the original derivation of this story ... Much frequency, but no control!

Symposia problems have not simplified with time. Perhaps the most important problem in today's world of technology is the area which is generally classified as communications. As you read this, many of you will already have read all or parts of the "President's Task Force Communications Policy Report." Those of you concerned with "running out of things to do" in your area of livelihood should be greatly encouraged that the wolf still seems to be some distance from your door. Certainly, the difficulties and problem. pointed out in this report represent a major challenge to the many readers of FREQUENCY TECHNOLOGY. Today, communications, as never before, embraces all aspects of life - the military with no end in sight - and for just plain people who are becoming ever and ever more demanding, and willing to pay if the service can be provided.

In World War I it was largely wire, with some radio, mostly simple voice and code circuits. In World War II, radio dominated, some wire, largely voice and the teletypewriter. Looking ahead, we see a communications world crowded with requirements for the transmission of almost every type of expression -perhaps best summed up as a problem for the moving of almost an infinite number of bits of information to any part of the world, in any combination, as close to the speed of light as possible, computer talking to computer, giving man simplified answers to his most complex problems, with subscribers running into the billions.

TIME, which is the FOURTH DIMENSION, is the all-important ingredient as one seeks solutions to the problems of today and tomorrow; TIME - how to measure, manipulate and control. May your thoughts, your efforts and leadership cause others, twenty-five years from now to say, "Your collective actions were as wise as those who years ago made the wartime importance of the effective use of silicon dioxide, a crystal made from two of the world's most common elements, almost equal to the value of another common element, when purchased as a cubic crystal - carbon!"

Perhaps I should also express the above thought poetically:

"Pass not the shapeless lump of crystal by, 

Nor view the icy mass with careless eye: 

All royal pomp its value far exceeds.

"And all the pearls the Red Sea's bosom breeds, 

This rough and uniform'd stone, without a grace,

Midst rarest treasure holds the chiefest place."

I think I may have also used these words in my opening remarks at the first Frequency Control Symposium - 1947. No, they are not original with me. They are of Roman origin, written by Claudius, about 14 A.D.

