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· Intro

· Long-time friends dating back 30 years in some cases

· Always happy to be in SA

I think that most would agree that there are two general topics on the minds of most people who are currently interested in National Defense, transformation and current operations.  And, I will attempt to address both.  

Prior to this year, I don’t believe that I ever used the word transformation outside of a calculus or biology class.  In fact, I looked up the word in a 1997 version of Webster’s and the five definitional variations all had to do with mathematical functions or biological organisms.  But, while our use of the word as it relates to organizations may be new, the concept isn’t.  In fact, the history of military communications is one of transformation—even from the very beginning.  

Some give credit to the Signal Corps’ birth in 1860 to the development of the electronic telegraph in the 1840s.  While this technology may have inspired those communications pioneers, as I’ll soon relate, the telegraph and the Signal Corps would be largely unrelated for almost another 50 years.  Interestingly, the first military use of the electronic telegraph was by the Quartermaster General, B/G Tom Jessup, who started sending messages by wire from Washington DC to his branch offices in Baltimore and Philadelphia as early as 1848.  And, in a procedure with which we all might identify with, he backed up each electronic message with a paper copy sent through the US Postal Office.  Amazing how some things never change.

The father of the Army Signal Corps was Albert J. Myer, a native New Yorker and surgeon educated at Buffalo University.  By a quirk of fate, from 1848 through 1851, he helped pay his way through medical school as a part-time employee of the NY State Telegraph Company.  In 1854, he became an Army surgeon.  Based on his medical dissertation, “Sign Languages for the Deaf Mutes,” he developed a military signaling system using a flag for daytime communications and a torch for night.  

In 1859, he presented his idea before a military board chaired by L/C Robert E. Lee.  L/C Lee wasn’t over whelmed, gave the concept a lukewarm review, and suggested more testing.  How many of us have had operators feed us this line?  Myer did as instructed at Fort Monroe, VA and was eventually given the opportunity to make a presentation in 1860 to the Senate Committee on Military Affairs, chaired by a young senator from Mississippi, Jefferson Davis.  However, this time the idea got resounding support and Congress approved creation of a Chief Signal Officer for the ensuing fiscal year.  And we thought Congressional “adds” were a recent invention.

In Jun 1860, Myer resigned his commission as an Army surgeon and accepted the position of Army Chief Signal Officer on the 27th of Jun 1860 in the rank of major.  As a side note, that same year, he married into the Walden family of Walden Pond fame.  

However, while Congress may have been forward looking in appointing Myer to the newly created position, they failed to assign any personnel or money to the task—a technique that we would identify with today!  Field commanders had to detail officers, out of hide, to signal duty.  There were two major drawbacks to this situation.  First, units could recall personnel back to their regular duty, almost at will.  Second, the officers and men were more than happy to be recalled to their regular duty as they were ineligible for promotion while detailed to signal duty as Congress also made no provision for promoting signal personnel.  

This didn’t deter Major Myer from starting the first signal school at Fort Monroe.  Nor establishing the regulation signal equipment to be carried by a signal officer.   This consisted of three parts:  the kit, canteen, and haversack.  The kit contained the flags, staffs, torches, torch case and a wormer used to extract the wick if it became lodged inside the torch.    The copper canteen carried one half-gallon of turpentine to fuel the torch.  The haversack housed wicking, matches, pliers, shears, funnel, two flame shades and a wind shade.  These were all bound with canvas straps and carried in a knapsack on the officer’s back—a real deployable combat communicator!  Officers also carried a directional compass and telescope or binoculars to see signals over long distances.  And lastly, a “cipher disk” to encode and decode messages—so we had the concept for secure communications—even in the beginning.

When the Confederate forces fired on Fort Sumter on 12 Apr 1861, Major Myer moved his signal school to Red Hill, Georgetown DC.  For those of you who know your DC geography and history, you recognize Red Hill as the modern day location of the Soviet, turned Russian, embassy.  Another interesting twist was that most of the signal students were from the Pennsylvania Reserve—probably accounting for the fact that Pennsylvania accounted for more than half of the forces mustered into the Army of the Potomac in the early part of the Civil War.

In 1863, Congress finally authorized personnel and resources for a separate Signal Corps, and promoted Myer to colonel.  Additionally, the Military Academy at West Point and the Naval Academy at Annapolis adopted Myer’s signaling system as part of their academic curriculum. 

Interestingly, while the Union Army often used balloons for reconnaissance, they would not become part of the Signal Corps for another 30 years—even though signal officers were an integral part of balloon employment.  Additionally, as I hinted earlier, the electronic telegraph was not among the Signal Corps’ responsibilities—this capability was organized as the U.S. Military Telegraph, technically under the Quartermaster General, but reporting directly to the Secretary of War, Ed Stanton, a former director of and attorney for the Atlantic and Ohio Telegraph Company—someone who understood the technology and the power of information—and was intent on controlling it.  This is almost reminiscent of modern day discussions involving ASD/C3I and CIO.

Despite its name, the U.S. Military Telegraph employed civilian operators, and its supervisory personnel were federally commissioned under the Quartermaster corps.  The notion of that military personnel worked the electronic telegraph during the Civil War is totally false.  Further, as one might expect, the fact that the Military Telegraph functioned independent of army commanders created tension and sub-optimization of the power of the electronic telegraph to military operations.  In our experience we could substitute discussions regarding DCA, DISA, AACS, AFCS, and AFCC.

Myer had sought to incorporate the electronic telegraph under the Signal Corps umbrella as early as 1861.  But, things came to a head in 1863 when Myer placed a series of advertisements in the Army and Navy Official Gazette calling for expert telegraphers to apply for commissions in the Signal Corps.  As a result, Secretary Stanton fired Myer as Chief Signal Officer and exiled him to the western front with the Army of Tennessee.  Myer resigned from the Army shortly thereafter.  

However, Myer continued his fight for the Signal Corps with the Congress.  After the Civil War, in 1867, Congress reappointed him the Chief Signal Officer, a position that by the time of Myer’s death in 1881 was elevated to a full departmental status and carried the rank of major general.

Along the way, the story of the Signal Corps was one of facilitating change and maintaining relevance.  In 1870, Myer established the forerunner of the National Weather Service under the Signal Corps—and in fact, as the electronic telegraph mission was finally rolled under the Signal Corps, the department’s prime mission was weather, and not communications.  Twenty years later, the Signal Corps had another mission shift, taking over balloon operations, and fifteen years subsequently, the airplane.  

By time the Signal Corps relinquished the air mission in 1917 to the newly formed Army Air Corps, its airmen numbered 117,000—over one-third of the entire U.S. Army’s authorized strength.  To drive home a point with my aviation colleagues, I remind them that Billy Mitchell spent 28 years in uniform, more than half of them as a signal officer—which probably explains his intellect, innovative nature, and combative and disobedient nature when face with superiors who didn’t share in his fine qualities.  Thus, it is no mistake that the Air Force Association annually presents the General Billy Mitchell trophy as its only communications award.

My point is that the story of the Signal Corps in the later half of the 19th Century and through the first half of the 20th is one of facilitating constant change and maintaining relevance to the Army and the 

This Signal Corps story of facilitating technological change and maintaining relevancy can further be demonstrated with other technological innovations such as the radio, telephone, radar, and computer.  While I won’t take the time to go through each of these developments, it should be easy to see that transformation is the legacy of the military communicator.   So, with such a deep and rich heritage in dealing with change we ought to have some good lessons learned that should help us through the organizational turmoil de jour.  

In my mind the most fundamental lesson in dealing with organizational transformational issues is to ensure that we understand the vision, evolving doctrine, and changing goals of our institution.  In that vein, we must remember that it is today’s senior leadership’s responsibility to link our peoples’ work inextricably with our Air Force’s values, six core competencies, and the Expeditionary Aerospace Force.  Other agendas are secondary in importance.  Our airmen of today, whether they are officers, enlisted, or civilian, must completely understand the purpose and objectives of Joint Strike Task Force, Information Operations, Space Control, Predictive Battle Space Awareness, Integrated Missile Defense, and Homeland Defense and Security, and the needed contributions that every functional discipline within our Air Force brings to these critical mission areas.

I submit that we must wrap our core competencies around the military missions and force employment concepts of our Air Force.  Failure to do so could minimize the critical skill sets and contributions that our Air Force of the future will need.  The subjects related to best business practices, are interesting, and at times help us realize efficiencies and remain good stewards of the taxpayer dollar.  But, relevance to war fighting is based on combat effects or enabling and enhancing military decision-making, not business constructs.  If we are to remain vital to our Air Force, we need to keep our eye on the right bouncing ball.

As you might expect, in the minds of many, responsibilities currently aligned with USSPACECOM and Air Force Space Command are seen as some of the most promising transformational areas within the DoD and our Air Force, namely Information Operations, and space control, support, and employment.  And, I’ll briefly touch on two areas that are within my lane of expertise, Information Operations and satellite communications.  

Currently we seek to draw parallels with other military doctrines in order to give Information Operations a construct to better understand and employ it.  I find this useful but flawed, particularly as a starting point.  Unlike ground, sea, air, or space, someone must manufacture cyberspace.  While cyberspace doesn’t constitute the total realm of Information Operations in the minds of many, it does constitute the most rapidly expanding part of this mission area.  

For those parts of Information Operations dealing with networks, we need to recognize that we must create, operate, and sustain a battlefield – before we can even seek to gain and exploit it.  And, as most of you who made careers of using the sciences of spectrum and electrons to create effects-based results realize, the architecture, topology, taxonomy, and command and control of a network often dictates and predetermines the nature of Information Operations – irrespective of any “operational” intent or mission.

As most in this room realize, the concept of Information Operations is not new, but how we now treat it, as a transformational lever is a little different.  In an environment where the half-life of a good idea is a double mouse click, and the obsolesce of an information technology investment is the day after you buy it, I personally believe that our military is using too many old paradigms, less-than-well-thought out definitions, and faulty analogies in trying to codify Information Operations and network-centric warfare in transformational terms.  

Such discussions should not be left to only platform-centric expertise—we need to bring network-centric values to every doctrine table—and to the operational art of warfare.  As compared to the Jet Age of the last Century, the Information Age, or Knowledge Age of this Century offers us new constructs—as long as we recognize and leverage them as such.  I submit the framework for these organizational, effects-based values will be:

· Everything is connected.  To not be connected sub-optimizes relevance, influence, and power.

· Contrary to Adam Smith’s theory of economics, ubiquity vice scarcity becomes a principal determinate of worth.

· Speed dominates other values of access, precision, and security.

· Non-linear impacts of activity and capital investments.  The mere threat of the “doable” becomes enough to change an organization’s behavior, or society’s for that matter, particularly since 9/11.

We need to identify critical nodes and paths and figure out repeatable courses of action to apply at a network’s critical pressure points—and many of those pressure points are process vice technical.  As we build our effects/outcome-based capability, and rule-based security policies, we need to remember that analysis inside the firewall is more important and difficult than responding to “alerts” outside the firewall.  

Air Force networks are among the most sophisticated and complex in the world—and our superb people, civilian, enlisted, and officer, all 32,000 of them, don’t take a “back seat” to anyone in delivering quality, world-class services.  But, we must continue to invest in our people and improve our capability, or we will lose our credibility and superiority, and the trust placed in us by the Nation.  However, I’m confident that Air Force communicators will be remain “leading edge” and won’t become the Air Force’s weakest link.

My other transformational topic should be of keen interest to many of you as well—satellite communications.  Again, I’m not qualified to predict the future, because as Yogi Berra has been known to say, “you never know what will happen.”

It is an overstatement of the obvious that space as been integral to our National Strategy since the 1960s.  Over the last forty years, space has migrated from a largely scientific, exploration, and governmental enterprise to an annual $100 billion world, commercial industry with a projected 11 percent annual growth rate for at least the next five years.   The number of players in the space business matches this resource expansion, going from the governments of the world’s two superpowers, to now include many nations and non-nation and multinational organizations.

Further, there is potential for the United States leadership in space communications to erode.  First, there has been substantial foreign investment.  Second, we have become risk adverse and focused on the near term, particularly in light of several high profile low-earth orbit commercial failures.  In turn, this is producing an environment of tenuous technology investments.

My prescription for stemming this potential leadership loss is to first understand the roles for both military and commercial satellite communications for the foreseeable future, particularly as they relate to other information transport media.  Then, we must scope and synchronize the on-orbit, control, terminal, and ground segments with a “system of systems” approach.  In doing so, we should remember that the ground portion of every satellite system accounts for over half of the life cycle cost, in spite of the enormous cost of launch and on-orbit assets.  And lastly, we must establish strategic partnerships with our industry partners that are fundamentally different from the program-by-program contract arrangements of the past.

 Perhaps, the biggest faux pas of the commercial satellite communications industry of the last five years was the failure to account the interdependency on terrestrial systems.  Fiber literally altered long-haul communications capabilities almost over night.  Ground terminals, adaptive antennas, programmable radios, bandwidth and spectrum allocations, and network management tools further exacerbated the turbulence within this mission area as new technologies “encroached” into the satellite communications domain.  Thus, the traditional satellite communications return on investment parameters took on a different nature, thus changing the very optimistic forecasts for commercial satellite communications of less than a decade ago.

But, make no mistake; satellite communications remains central to military operations—both military and commercial capabilities.  Military satellite communications provides:

· Immediate access—overcoming anti-access and over-flight issues

· Degrees of survivability and security

· Flexibility

Hear Kosovo

· 2/3 of satcom was commercial—but five weeks into the contingency, not Day 1

· Commercial satcom responds to places where commerce transpires—not where US forces might need to deploy

· One needs to understand how battle rhythm and situational dynamics dictate need

Principal driver of satcom requirements are:

· Assurity

· Security

· C2 of force employment

· Airborne ISR

As promised, I’ll briefly address the current world situation.  I’m not qualified to assess or interpret the events of the past couple of months since September 11th.  Nor am I at liberty to disclose particulars as they relate to military operations, plans, and intelligence.  But, I will share some of my personal thoughts as one who is playing a small support role from within our military as we deal with this new world disorder.

First, I have many of the same emotions that all of you have—just like every other sane, civilized human being.  Daily I pray for our country, our leaders, and our military.

Second, we are fortunate to have the leadership currently filling many key positions, both in our government and our military.  While most of my exposure to National Leadership since September 11th has been through the media, I’ve had almost a daily, first-hand contact with one key leader in particular, CINCNORAD—who for the first time became a supported CINC—over operations in the skies above our native land.  

In many ways that I cannot express or reveal, I have been impressed and in awe at how senior leadership handled responsibilities not thought plausible prior to 9/11.  It is one thing to watch events unfold on TV; it is another to be a part of the team charged with advising an engaged CINC.  It is still a deeper and more moving experience to look into a senior leader’s eyes as he makes decisions and advises our National leadership.  

The events of September 11th were indeed horrific—beyond description and comprehension.  But, I am reminded of other horrific days in our history.  Many came from war which shocked our senses because of the raw inhumanity to man.

· 17 September 1862, Battle of Antetim and its 23K casualties

· 3 July 1863, Pickett’s charge at Gettysburg and the associated 14K casualties

· 15 February 1898, sinking of the Maine which precipitated the Spanish-American War

· 7 December 1941, the attack on Pearl Harbor pulling us into WW II

· Or the battles at Iwo Jima, Guadalcanal, Midway, Normandy

But, we have had other days of unspeakable horror that didn’t result from war.

· 8 October 1871, the Chicago fire

· 18 April 1906, the San Francisco earthquake

· 24 August 1992, Hurricane Andrew

These and many other non-military disasters, each in their own way have been devastating and life altering.  The thing that strikes me as being different about 9/11 is that we are experiencing a hybrid calamity which combines the hell of war with the horror of disasters.

I see little value in counting carnage but much benefit in analyzing the correct lessons from our experience.  Let me offer you four that probably aren’t originally mine, but you’re not likely to hear on the “news at eleven.”

My first blinding flash of the obvious is that operations are still “come as you are.”  All of the planned systems and capabilities on the books are of little immediate value in a crisis.  After a crisis breaks, there is the rush to help with more good ideas and agendas than we can afford.  But, in dealing with the matters at hand, a capability is not relevant unless it exists at the very start.  

As the crisis unfolded we turned to the only entity that could command and control air forces over the North American continent--NORAD.  We took a command that was guarding air sovereignty at our borders looking outward, and turned its attention inward.  And we did so in a matter of minutes.  We went from 20 fighters on alert at a handful of bases to some hundreds at many bases in a matter of a few hours.  We enhanced our sensor posture by linking up with FAA and ICAO radars across the continent and deploying airborne C2 platforms over selected parts of the country.  Almost ironic, isn’t it, that the Air Force used to run this country’s air traffic control radars before 1958, and we had much to relearn in a very short period of time—and I was amazed at how well we did it.  Can we improve the “necessity as the mother of invention” systems currently in use?   Absolutely, and we’re working hard to do so.  But, make no mistake; we have a viable and responsive mechanism, 24 by 7 by 365 even as I speak.

My second observation is that contingency activity, plans, operations, and maybe even all-human endeavors play out at the lowest common denominator.  Sometimes we hear related concepts of weakest link, or worst case.  But, my thoughts in this regard are broader and more encompassing.  In a human interaction sense, ideas that constitute our most thoroughly communicated body of knowledge are those most easily understood by the broadest audience.  In modern parlance we’d probably add the label of the “CNN effect.”  In an organizational sense, the simplest roles, missions, and processes provide the basis for dealing with challenges and issues.  And in a technical sense, system interoperability is defined by the lowest common denominator.

So, as we look to define our future, or shape the technological capabilities of our Air Force, I think it pays to think in lowest common denominator terms with regard to doctrine, scalability, marketability, and deployability both internal and external to our institution.  As we plow through what we mean by Homeland Security and Homeland defense, I think you’ll find the premise of lowest common denominator play out.  If you’re looking for keys to predict or anticipate our government’s direction in this regard, I believe there are four to watch.  

First, pay attention to the definitions.  You should notice a differentiation between defense and security—pay attention to the nuances entailed therein.  Second, watch whom we designate as decision makers at every level.  Therein lies what force we’ll employ in our war against terrorism.  And lastly, the means to command and control situations and employ forces will be the Achilles heel of any capability.

My third lesson of the past few months is that military communications is still a necessity.  As important to us as commercial communications are to us, they cannot be relied upon during a crisis.  The underlying premise of commercial enterprises is that of supply and demand.  Commercial communications makes money because it delivers service where there is a demand.  As we found out in Oklahoma City, Columbine, and again in NYC and DC, commercial capacity saturates in the face of battle, or is sporadic at best.  Response forces depended heavily on government communications, and in most cases our military systems as well.

SATCOM systems

· Stateside

· OCONUS

· Problem is more complicated than bandwidth

· 25K UHF terminals, spectrum, C2

My fourth thought with respect to current operations is that 

· Ultimate flexibility and capability is in human capital

· The strength of our AF is our ability to attract and retain America’s brightest

In conclusion, I can’t think of a better time to be a part of our AF.  So, as we proceed into the fast-paced technology of the 21st Century, let us not get so overly enamored with transitory, or “fashionable” technology that we miss the obvious opportunities and the transition signals.  Let us not get hung up on glamorous notions of identity and authorship that we fail to be the leading-edge professionals that our Nation expects and requires.  Let’s make sure that we focus on the right “why” before we decide the “how.”  

I am confident that our talented officer, enlisted, and civilian people, and corporate partnerships will figure out the way ahead.  I’m certain that we’ll focus on the right technology, after we understand the right “why” because we’ve been a part of the larger National discussions, have a disciplined language with which to communicate, and we’ve made ourselves relevant by working the right issues.  And, we will emulate the endurance of a proud legacy.  Thank you for letting me share some thoughts with you today.  God bless America, and the United States Air Force.
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