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1 Whaleback Light


2 White Island Light, Isles of Shoals


3 Boon Island Light


4 Cape Neddiek (Nubble) Light


5 Goat Island Light


6 Wood Island Light


7 Two Lights, Cape Elizabeth


8 Portland Head Light


9 Ram Island Ledge Light


10 Spring Point Ledge Light


11 Portland Breakwater Light


12 Halfway Rock Light


13 Mark Island Monument Light


14 Seguin Island Light


15 Pond Island Light


16 Squirrel Point Light


17 Doubling Point Light


18 Hendricks Head Light


19 The Cuckolds Light


20 Burnt Island Light


21 Ram Island Light


22 Pemaquid Point Light


23 Franklin Light


24 Marshall Point Light


25 Monhegan Island Light


26 White Head Light


27 Two Bush Island Light


28 Matinicus Rock Light Atlantic


29 Owls Head Light


30 Rockland Breakwater Light


31 Curtis Island Light


32 Browns Head Light


33 Goose Rocks Light


34 Grindel Point Light


35 Fort Point Light


36 Dice Head Light


37 Pumpkin Island Light


38 Eagle Island Light


39 Mark Island Light


40 Heron Neck Light


41 Saddleback Ledge Light


42 Isle au Haut Light


43 Burnt Coat Harbor Light


44 Bass Harbor Head Light


45 Bear Island Light


46 Baker Island Light


47 Egg Rock Light


48 Prospect Harbor Point Light


49 Petit Manan Light


50 Nash Island Light


51 Moose Peak Light


52 Libby Island Light


53 Little River Light


54 West Quoddy Head Light


55 Lubec Channel Light


56 St. Croix Light


57 Whitlock Mill Light


58 Mt. Desert Rock Light




[image: One of the best feelings in the world is the feeling of getting home. Sometimes a smell tells you: the smell of pines or wild roses as you turn into the drive, or of carbolic soap in a rooming-house hall. In other times and places, noise may tell you: traffic noise on New York streets, the growl of diesel buses, or the sound of surf breaking across a ledge. Other times, sight tells you: a familiar landmark signals you are close to home and your pulse steps up its beat. But the king of all homecoming signals is the sight of a lighthouse or the noise of its fog signal. A lighthouse, seen from a distance on a calm and clear day, is like a congratulatory pat on the back: like someone saying, “Bill, your navigation was on the nose! You held your compass course true through all the chop and tide!” At night, the sight of a lighthouse beacon is like a loving kiss in the dark. You had been hoping for it, but when it came it was a lovely surprise. In thick fog or in blinding snow or rain, the sound of the foghorn from a lighthouse is God’s welcome home. You feel almost blessed; you feel grateful, and above all, you feel relieved. The tension drains out of the neck muscles and forearms and you have time to turn and smile in the dark at your mate and to ask for the reward of hot coffee. No welcome-home handshake, no welcome-home hug, can surpass a sailor’s contact with the lighthouse he’s been searching for.]







 Ancient Lighthouses 


“Let there be light.”


The famous phrase might have been the prayer of a mariner looking for landfall on a black night thousands of years ago.


He’d be astonished by the number of lighthouses that guide seafarers today. There are thousands of lighthouses in the world, not counting those on navigable rivers and inland seas.


Today, it is easy to assume lighthouses were built for the benefit of ships and sailors, generous gifts from their fellow men safe on shore.


Not so. Lighthouses were built mostly by the people on shore so that they and their communities could prosper, bringing more trade their way. Commerce meant ships and ships meant commerce—and ships sought out the safest routes. Where there were lighthouses to guide them, ships sailed. So the goal of growing nations with seacoasts was to build enough lighthouses so that a vessel along their coast should never be out of sight of a light.


Today, the goal is the same, but the techniques have changed. With the advent of radio direction finders, radar, loran, and global-positioning satellites, nations are building these kinds of aids to navigation instead of lighthouses. Port cities have built modern ship-handling terminals to move cargoes, pipelines to move oil inland, and highways for trailer trucks to transport goods to customers. They have built greater airports and air-traffic-control systems to guide passenger and cargo planes to them.


But the goal is the same as when they first built lighthouses—to attract commerce and to grow. Lighthouses were built by landsmen to line their pockets, more than for the safety of men at sea. Congress and local governments were largely unmoved by lost lives and lost ships, and the cries from seafarers for lights. Only after public outcry from angry voters, or when pressure was put on by ship owners who contributed to political war chests, did Congress appropriate funds for new lighthouses during the 19th century.


Politics are the same today. Airline pilots and passengers demand more safety in air controls, but Congress disregards them until a midair crash or other air disaster so rouses voter opinion that it appropriates the needed money.


If money has been the root of most lighthouses, love played a big part in one of the very first, built by the Greeks. In Greek mythology, Leander fell in love with the beautiful priestess Hero. She lived on the opposite shore from him, on the other side of the Hellespont, the ancient name for the Straits of Dardanelles. Each night she would burn a light on her shore and Leander would dive into the Hellespont and swim across to visit her, guided by her light. One night a storm put out the light, and Leander was drowned. In her grief at losing her lover, Hero then drowned herself. This legend may be the first proof of the tragedy that happens when a light goes out.


Homer in his Iliad refers to lighthouses in these lines, translated by Pope:


So to night-wandering sailors pale with fears
Wide o’er the watery waste a light appears,
Which on the far-seen mountain blazing high
Streams from a lonely watch-tower to the sky.





Greek Lights 


The Colossus of Rhodes, built about 300 B.C., standing with its huge legs astride the harbor entrance to Rhodes, may have been the first lighthouse of the Western world. The figure of Apollo, cast in bronze, stood more than one hundred and fifty feet above the water, and at night a fire burned in Apollo’s torch to guide ships to the harbor entrance. But the famed Colossus of Rhodes was short-lived, demolished in an earthquake in 224 B.C., after serving the harbor a mere fifty-six years.


The greatest lighthouse ever built in the world was the one built at the island of Pharos offshore from Alexandria. Construction began in 261 B.C. and went on for nineteen years. The base was 100 feet square. It stood more than 550 feet high, and the open fire at the top could be seen for twenty-nine miles. This light endured for fifteen centuries. The Pharos of Alexandria was ranked as one of the Seven Wonders of the World. The enormous structure has been credited to Alexander the Great and to Cleopatra, but it is fairly certain that it was built by King Ptolemy II and that the architect was a man named Sostratus.


The bottom tier was of gleaming white marble, square in shape. The second tier was octagonal and the uppermost tier was circular. At the 400-foot level was a meat and vegetable market. The long climb may have been worth it because it was a huge terrace from which shoppers could view the world around them, and also see the great lamp burning above.
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Made of bronze, the Colossus of Rhodes took twelve years (292–280 B.C.) to build and stood 400 feet high. It was a lighthouse and a statue to honor the sun god. In 224 B.C. it was toppled by an earthquake and lay where it fell for 878 years, until invading Arabs broke up the statue for scrap.


A wood fire was kept burning day and night, thus providing ships with a column of smoke to steer by in daylight, and a pillar of fire to steer by in darkness. There are no records showing how the light’s constant appetite for wood was satisfied, nor how wood in vast quantities was hauled to the top. If indeed the fire was kept burning for fifteen hundred years, as we are told, it must have consumed entire forests.


More than fifteen centuries after it was built, the Arabian geographer Edrisi visited the Pharos of Alexandria and wrote this description:




“This lighthouse has not its equal in the world for excellence of construction and for strength—the various blocks of quality stone are so strongly cemented together with melted lead, that the whole is imperishable, although waves of the sea continually break against its northern face.





This technique of joining blocks of stone together with melted lead was used two thousand years later in the construction of the famous Eddystone Light of Plymouth, England.
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One of the Seven Wonders of the Ancient World, the Pharos lighthouse at Alexandria, Egypt, stood more than 500 feet high. It endured for 1,500 years before being toppled by a massive earthquake sometime in the 13th century.


It is no surprise that the architect of this magnificent lighthouse at Pharos Island wanted to put his name on it, and somehow, someday, get credit for the masterpiece. Architect Sostratus knew he could never get away with simply engraving his name on one stone block. That impertinence would anger his lord and master, King Ptolemy. The king’s name alone was permitted to appear. So the crafty Sostratus engraved the king’s name visible to all. But upon another great base stone he cut the following words: “Sostratus of Gnidus, son of Dixphanus, to the Gods protecting those upon the sea.” Then he covered these words with cement to hide them. And on the surface he wrote the name of his master, King Ptolemy, knowing full well that the cement would wear away soon after the king and Sostratus were dead, but that for centuries thereafter, the inscription underneath would last and give credit where credit was due.


So famous was the Pharos of Alexandria that “Pharos” became the generic word for lighthouses around the world. The Latin word for lighthouse is pharus; in Italian, Spanish, and Portuguese, it is faro; in French, it is phare; and the word pharos stayed in the English language until the 1600s. The science of lighthouse engineering is called pharology.


The Pharos of Alexandria, after enduring fifteen hundred years, was finally toppled by a massive earthquake in the 13th century.





Roman Lights 


The Romans were magnificent builders and brilliant engineers. Proof lies throughout Europe and the British Isles: Romans built the Great North Road leading out from London; the Great Roman Wall, across the waist of Scotland, built to keep the pesky Picts and Scots from raiding the Roman outpost of England; the great amphitheaters like the Coliseum; bridges like the one at Avignon in France; baths like those at Bath, England; and all the glories of ancient Rome. But what about lighthouses?


They built nothing to match the Pharos or the Colossus at Rhodes, but Romans, a practical people, built thirty lighthouses from the Black Sea to the Atlantic, and up the coast of Europe to the English Channel. Their far-flung Roman Empire had to be supplied by ship, and lighthouses were needed to make those voyages safer.


The Emperor Caligula built two facing lighthouses on either side of the English Channel about 40 A.D. The lights were built at Boulogne on the French side and at Dover on the English side. The logical Romans chose these sites to avoid building high light towers, for each was built atop cliffs almost four hundred feet above the sea. The towers themselves were only eight feet high. A Roman medal cast about 185 A.D. clearly shows the light at Boulogne, which the Emperor Charlemagne restored 770 years after Caligula had erected it. There Charlemagne’s combination lighthouse and fortress stood for another eight hundred years, until the cliff on which it was built fell into the sea in 1645. Historian Pliny the Elder, in his book Natural History, wrote that a “light burned brightly” at Ravenna in 77 A.D., a seaport so spacious that two hundred and fifty ships coming in from the Adriatic Sea could ride at anchor in its harbor. Two years after he wrote this, Pliny was killed when Mt. Vesuvius violently erupted.


The biggest light built by the Romans, also mentioned by historian Pliny, was the light at Ostia at the mouth of the River Tiber, which brought ships to Rome. This light was built about 50 A.D., under Claudius, the fourth emperor of the Roman Empire. It stood less than one-quarter as high as the Greek-built light at Pharos, but the Emperor Claudius crowned it with a statue of himself.


After the fall of the Roman Empire under attack from the barbarians, all of Europe fell back into the Dark Ages. Gone entirely for centuries were the Roman skills of building, the stability of Roman law, and Roman government. The brutal barbarian bullies seized Europe by the throat and devastated civilization on land and sea. Pirates captured and burned ships at sea. Commerce dwindled to a trickle. Shipbuilding stopped. For hundreds of years, no new lighthouses were built. The lights of Europe went out. The Dark Ages took over the Western world.







 The First American Light Was For Boston 


The lighthouses in this book begin in Boston and end at the Canadian border. But the focus is on Maine, because those are the lights I have used the most and know the best.


The starting place is the Boston Light, because this was America’s first lighthouse. Between Boston and Eastport, Maine are thousands of miles of indented coast—rocky, dangerous, often ledge-pocked, always beautiful—thousands of islands, some only big enough for a seal to sunbathe or a cormorant to dry its wings. Here, I believe, are the finest cruising waters in the world for small boats with adventurous but cautious hands at the helm.


The first lighthouse in America was lit without fanfare on September 14, 1716. Even in 1716, Boston and New England went about their business close-mouthed.


This entry in the Boston News Letter reported the event:




By virtue of an Act of Assembly made in the First Year of His Majesty’s Reign, For Building and Maintaining a Light House upon the Great Brewster (called Beacon-Island) at the entrance of the Harbor of Boston, in order to prevent the loss of the Lives and Estates of His Majesty’s Subjects; The said Light House has been built; and on Fryday last the 14th Currant of Light was kindled, which will be very useful for all Vessels going out and coming in to the Harbor of Boston, or any other harbors in Massachusetts Bay, for which all Masters shall pay to the Receiver of Impost, one Penny per Ton Inwards, and another Penny Outwards, except Coasters, who are to pay Two Shillings each, at their Clearance Out, and all Fishing Vessels, Wood Sloops, etc. Five Shillings each by the year.





Cost mattered most in this report. Ship owners in 1716 gave first priority to cost, as they do today.


But how did America’s first light look? And who was first keeper of the first light in America?


It towered tall, narrow, and conical. This was an expensive light to build with public money: the price in English pounds was £2,285, 17 shillings, 8 pence halfpenny. (Even more than 285 years ago, the English ragtailed their bills with halfpennies, seldom rounding them off to a penny!) It was built at the order of and the expense of the general court of the Province of Massachusetts Bay. The Boston Light began with a petition. The merchants of Boston petitioned the General Court of the Massachusetts Bay Colony in 1713 that a light be built for ships entering Boston Harbor. The court approved, chose Brewster Island as the site, and, on July 23, 1715, passed an act for building at the expense of the province (about $12,000). The light was first lit on September 14, 1716.


The first keeper in America was George Worthylake, who was paid fifty pounds a year, later increased to seventy pounds ($350) “because he had lost 59 sheep by drowning in a severe storm, his attendance at the light preventing him from saving them.” Worthylake’s bad luck persisted. In November 1718, after only two years and two months as keeper, Worthylake, his wife, his daughter, and his African-American servant were all drowned when his boat was capsized as he rowed to a nearby island.


This tragic death of the first keeper and his family caught public sympathy. Benjamin Franklin, then a boy of thirteen, wrote a commemorative ballad. In his Autobiography, Franklin says he printed his ballad himself and hawked it on the streets of Boston, where it “sold wonderfully well.” No copy of the ballad exists, and Franklin called it “wretched stuff.” In 1719, the new keeper petitioned the General Court “that a great Gun be placed on the Island to answer Ships in a Fog.” The Court approved, and the first fog signal in America was installed. Though it seems strange, the records indicate that the gun served as the only fog signal in Boston Harbor for one hundred and thirty-two years. This cannon is now a historic monument at the U.S. Coast Guard Academy in New London, Connecticut.


The next mention of a fog signal being built is in a report from 1851. This describes a fog bell weighing 1,375 pounds, “lately erected at the outer Light.” It states that the new bell would run for six hours with a single winding, striking every forty-seven seconds. This ancient fog signal can still be seen on display at the Boston Light Station, with the date of its manufacture stamped on—1700. America’s first light fared badly in the Revolution. British and American soldiers captured and recaptured it several times. When in June 1776 the British sailed out of Boston, they left a trail of gunpowder that blew up the light tower an hour later.


For the next seven years, Boston had no lighthouse. But after the Revolution, the legislature ordered a new one built on the same site in 1783. The lantern stood at a height of 75 feet—later raised to 89 feet in 1859—and the base of the tower was eight feet thick. The lighthouse was ceded by Massachusetts to the United States, along with five other lights in Massachusetts, on June 10, 1790.







 Minot’s Ledge Light 


Minot’s Ledge Light, off the southeastern chop of Boston Bay, is one of the world’s most famous lighthouses and one of the great engineering feats in marine construction. But the light that stands there today is not the one that stood there in 1847, built by Captain W. H. Swift. That was destroyed in a terrible storm in 1851, only three years after it had been built with awful hardships. Here, briefly, is the story.


Minot’s Rocks, also called Cohasset Ledges, have been the terror of seamen and the cause of countless wrecks. In nine years, forty vessels were wrecked on Minot’s Rocks and from six of these wrecks, there were no survivors. These devilish ledges are exposed only at three-quarters ebb tide. So sailing vessels bound with the wind heavy at the northeast were liable to be driven east of Boston Light, and too often were driven upon the submerged Minot’s Rocks.


Captain Swift began the hard job of building a lighthouse there in 1847. He had to erect his beacon on a small granite rock in open sea, only about three feet above the water; at dead low tide, the exposed surface was no more than twenty-five square feet; the rest of the time the ledge was submerged.


It took Swift two years of hazardous work. First, he and his crew could get onto the rock only at low tide in calm seas. Second, they had to mount his machinery for biting into the granite high out of the reach of waves. He drilled nine holes, each five feet deep, into the granite to hold nine-inch wrought iron pipes. This provided an octagon twenty-five feet in diameter at the bottom, narrowing to fourteen feet on top. It reached sixty feet high, and the lantern was placed on top, making the light seventy feet high. Then Swift strengthened the entire structure with a complex system of diagonal bracings.


In November 1848 the light was lit and, for the first time, a beacon shone to warn vessels away from the dangers of Minot’s Ledge.


But it was a hard, miserable, and dangerous life for the keepers. The two keepers lived in a small iron room beneath the lantern, alone with the endless din of breaking waves.


Within three years, tragedy struck. The keepers were drowned and their bodies were never found. The lighthouse was demolished. The killer storm broke over Massachusetts on April 14, 1851, increased to a violent gale on the 15th, and by the 16th had grown to a hurricane of such violence that it enveloped the lighthouse in torrents of ocean. Yet people on shore that night saw the light shining from Minot’s Rocks, indicating the keepers were still alive.


Then at 10 p.m. the light disappeared. The bell stopped and was not heard again. At daylight, the seas dropped, so men on land could see Minot’s Rocks, but they could see no sign of a lighthouse or its keepers.


Yet in those three years, Minot’s Light had proved itself, saving lives and ships. So Congress appropriated funds to build a new and stronger light on the same spot. This was to be the first light built by the newly established United States Lighthouse Board and it took time to make sure the lighthouse would be a winner. The responsibility for designing the new light went to General G. J. Totten, chief of the U.S. Army Engineers and a member of the Lighthouse Board. The job of actually building it went to his subordinate, Captain B. S. Alexander.


Alexander must have been a remarkable engineer, who knew not only engineering but also how to handle men and control costs. The Army Corps of Engineers would welcome a man of Alexander’s stripe today. Alexander made his first trip to Minot’s Ledge on May 1, 1855, and on May 31 he made his frank report to the Lighthouse Board. He told them that, even in summer, it would be impossible to land and work on the ledge for weeks at a time; that most of the ledge was under water all the time, and the rest was exposed only three or four hours at low tide. He said it would be expensive and wasteful, therefore, to station a stone-cutting crew aboard vessels near the ledge, when they would be idle most of the time, and very hard to discipline. He thus proposed to billet his crew on shore and employ them year-round. Weather and tide permitting, he would send a crew out to the ledge to drill the rock. During high tides or bad weather, the entire crew would work on shore, cutting the granite blocks and preparing the masonry for the 114-foot tower.


The Lighthouse Board quickly accepted Alexander’s idea. They gave him the go-ahead before June was out, and Major Alexander immediately went to work. On July 1, a Sunday, he landed with a small work party on the ledge, and started cutting foundations.


It was a long, slow job, as he had predicted. During the first two years, the crews could work at the ledge only 134 hours one year, and 157 hours the next. It was 1857 before the first masonry blocks could be laid. Getting the first course of masonry laid was difficult, since the surface was underwater most of the time. Alexander built small coffer dams of sandbags around each granite block, and sponged out the water behind them. When this area was dry, he covered it with a layer of cement and then laid a sheet of muslin over the cement to protect it from the incoming tide. Alexander found, by experimenting, that cement penetrated through the muslin and made a good bond to the first tier of granite blocks.
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Stormy seas off Minot’s Ledge Light—from a 19th-century painting.


During 1858 the work went faster, and the masonry reached the sixth course. The next year saw the thirty-second course finished, after 337 hours of labor. In 1860, five years after the job was started, the new Minot’s Light was finished. The price tag for the light, with the tower, including the labor and materials and the berthing of the men on shore, totaled $300,000.


Alexander had built a massively strong tower of granite blocks—1,079 of them—each secured to its neighbors by heavy iron dogs, while the first twelve courses were further reinforced by iron rods. The tower contains 3,514 tons of granite.


It has withstood the assault of some of the highest waves ever recorded. Some of the most awesome were the gigantic waves that momentarily submerged the 114-foot-high tower.


But there is a romantic side to Minot’s Light. Its nickname is “The I Love You Light,” because its beam flashes out a sequence of one-four-three flashes of light spaced over forty-five seconds. This sequence spells out in code “I love you.” There is even a catchy love song about “the light which spells ‘I love you.’”


The new Minot’s Ledge Light was lit in November of 1860 and has shone its much-needed warning ever since, tended by generations of keepers, until the light was automated in 1947.


This is one of the most remarkable examples of lighthouse building under terrible conditions, and became a watershed of technique. It merits a place in this book devoted mostly to the lighthouses of Maine.







 The Lighthouse Board 


The following chapter about the start of the Lighthouse Board is based on the book, The Modern Lighthouse, by Arthur Burges Johnson, Chief Clerk of the United States Lighthouse Board, published by the U.S. Government Printing Office in 1890. An interesting footnote for Mainers is that the first page is a Letter of Transmittal from the Secretary of State to the President of the Senate. The secretary of state was Maine’s James G. Blaine (the Blaine House is now the official residence of the governor of Maine).


There were twelve lighthouses in existence when the federal government took over the responsibility for operating and maintaining them on August 7, 1789. I’m glad to report all twelve are still in existence 213 years later. Those lights ranged along the Atlantic coast from Portsmouth Harbor Light in New Hampshire to the Charleston Harbor Light in South Carolina. The lighthouses were under the direction of the Secretary of the Treasury, who at the time was Alexander Hamilton. But the President himself took personal interest in lights and lightkeepers; witness this letter from George Washington to Hamilton, dated October 12, 1790:


Sir:




I have received your letter of the 5th inst. the public service arrangement which you have made relative to the lighthouses at Newport and Portland, they are perfectly agreeable to me, and receive my approbation. I am, sir, your most obedient servant,





George Washington


About this time in the young life of our nation, a political quirk occurred, which some might enjoy seeing repeated today. In May 1792, the office of the Commissioner of Revenue was established. Ten years later it was abolished. Then, unhappily, it was established again in 1813. In 1820, it was again abolished. And all the duties of the Commissioner of Revenue were transferred to the Fifth Auditor of the Treasury, a Mr. Stephen Pleasonton, about whom there will be more to say.


The reason for this aside is that whenever there was a Commissioner of Revenue, he got the responsibility for the lighthouses. And when there wasn’t, the responsibility went back to the Secretary of the Treasury.


During the thirty years since the government had taken charge of the twelve original lighthouses, their numbers had increased to fifty-five. During the thirty-two years that Stephen Pleasonton was in charge, the number rocketed up from 55 lighthouses to 325, plus lightships, buoys, monuments, and other aids to navigation. Pleasonton, being an auditor by training, arranged to contract out to the low bidder the maintenance of lighthouse buildings, repairs of the lights themselves, and the supply of oil, wicks, chimney stoves, and cleaning stores. This was an easy job when fifty-five lights were involved, but by the time there were 325, it was big business. Pleasonton signed a contract for five years with the low bidder, who agreed to keep the lights supplied with everything necessary to keep them burning at a fixed price of $35.87 a year per light.


So many new lighthouses were built each year, the General Superintendent of Lights was unable to keep track of how well or poorly the lights were doing their job. Congress began to get bombarded with complaints and, as has always been true with Congress, it set up committees to study the complaints, and then more committees were established to propose changes in the organization of the lighthouses. Study groups were sent to find out how European nations ran their lighthouses, and to evaluate the equipment they used, particularly the new lenses.


By 1852 the studies were done. The report contained 760 pages and scores of illustrations. As a result, Congress established a Lighthouse Board, to which the President would appoint two high-ranking officers from the Navy, two engineers from the Army, and two civilians of high scientific attainments. This board would be attached to the Treasury.


The board was instructed to divide the Atlantic, Gulf, and Pacific coasts into twelve lighthouse districts and to appoint an officer of the Navy or Army to serve as lighthouse inspector in each district. It proved a sound arrangement, for the essence of it has lasted for more than 150 years.







 Construction of Early Lights and the Pioneers of Lenses 


If there was beauty to our early lighthouses, it came more from their good work than their good looks. They were designed and built by low-budget engineers rather than high-priced architects. So long as their light shone and they functioned, few cared about their appearance.


Until 1840, lighthouses along the New England coast were made two ways: from rubble stone shaped like a cone, or from wooden-frame towers built on the roof of a keeper’s house. Stones for the towers were hacked from nearby ledges or from loose stones collected on the beach—whatever sturdy material was close to hand. The walls were usually three feet thick at the base, where the seas hit hard, and tapered to two feet at the top, with the tower reaching twenty to thirty feet high.


Then came a dome of brick and a flat roof of stone slabs overhanging the walls of the tower by six inches or a foot. The lanterns were mounted here, by iron angle posts sunk into the masonry walls three or four feet deep.


The lantern itself was part of the keeper’s house. The angle posts supporting the light rested on the attic beams. So the roof of a lightkeeper’s house was often strange looking. When the tower swayed in high winds and heavy rain, the keeper and his family below got drenched because of leaks caused by the strain on the roof.


Then in 1847, the Congress gave the Army engineers the job of building six different lighthouses.


They began using iron pilings drilled into rock. Later, they built whole lighthouses from cast-iron plates, as high as 165 feet. Then came tubular foundations and underwater stone foundations put in place by divers. When building began in the open sea, they pioneered work in underwater caissons.


In other parts of this book, the stories will be briefly told of the building of some of the Maine coast lights, and they will be specific about the difficulties and hardships. But here let it be said that many men died in terrible conditions, and scores of others suffered for months on end to build lighthouses at sea.


Many times lights had to be built on remote, wave-beaten ledges that were submerged under seas twelve feet deep at high tide. It was perilous to get ashore on those ledges even at low water, and certain death for men marooned on them as the tides poured in. When these laborers were not working on the ledge in peril, they were often seasick, cold, and frightened as they huddled out a storm on a small boat nearby, their only living quarters for months. Yet these lighthouses are marvelous feats of engineering. Their beauty is incidental to their strength. Their prime duty is to withstand destruction, to be pummeled and beaten by hurricanes and immense destructive seas—and to survive intact, year after year, decade after decade.


This is why lighthouses were built circular and tapered. Their circular form offers the least resistance to wind and sea, regardless of the direction from which they assault the light. They are tapered so the vertical walls recede at the precise angle that will most effectively throw the seas back to themselves, thereby reducing their battering force.


Four of the most remarkable wave-battered lighthouses, built on ledges far at sea, are in Maine: Saddleback Ledge, off Isle au Haut in Penobscot Bay; Halfway Rock, between Seguin and Portland Head Light; Ram Island Ledge, at the entrance to Casco Bay; and Whaleback Ledge at the entrance to Portsmouth Harbor.


The height of a light is determined by two factors. One is the estimated force and height of the waves that will smash against it. The light tower must be out of reach, whenever possible, of breaking seas. The second factor is the distance at which the light should be visible to ships at sea. For example, a lantern fifty feet in the air can be seen 8.5 miles away; at a hundred feet, visibility increases to 11.7 miles; at a height of two hundred feet, visibility is 16 miles. Of course, the magnifying power of lenses and the strength of the light source affect such figures, too.


The destructive battering force of immense seas is hard to summarize in lay terms because so many complex forces are at work. But seas along the Maine coast are often strong enough to toss huge rocks—weighing more than seventy tons—as though they were tennis balls. The force of a hurricane wind is simpler to state. In a hurricane, the pressure exerted on each square inch of a lighthouse reaches forty-six thousand pounds. By comparison, the pressure is only one pound per square inch in a fifteen mile-per-hour breeze. It is astonishing that many Maine lights have withstood the killing forces of hurricane winds and stormy seas for well over one hundred fifty years.


“Keep the light burning!” That is the first commandment among lightkeepers. To comprehend how hard that can be, try to keep a candle lit for a night on the porch of your house or the deck of your boat, then multiply that single night by 365 nights a year and that single year by scores or hundreds of years.


Open fires were the first light signals. It sounds simple—but think of how many men it took to cut and haul the needed wood to the base of the light, and how many more hours it took to haul even one night’s wood by rope to the top, and stack it there in readiness. And in the mornings, how to get rid of the ashes before the accumulation overflowed the small space.


In 1673, the beacon at Point Allerton, Massachusetts, was lit by “fiery bales of pitch and occum” burned in open braziers. The first light in Boston Harbor was lit in 1715 by tallow candles. Then came the spider lamp. Then in 1812, the government paid Winslow Lewis $20,000 for the patent on his “magnifying and reflecting lantern.” Arnold Johnson, in his encyclopedic report to Congress on lighthouses in 1890, gave it low marks.


However, the Lewis lantern, with a few improvements, clung on for forty years. In 1852, the new Lighthouse Board began using the Fresnel lens, a French invention already used throughout most of the world. This lens gave about four times as much light to a navigator than the old reflector light, and furthermore, it used less costly oil. The Lighthouse Board scored points with Congress over this economy in their annual report for 1858. The average cost per light with reflector lamps had been $1,302 per year, when oil cost $1.13 per gallon. After Fresnel lenses, the cost was down to $1,286 a year, even though the price of oil had increased to $1.62 per gallon.







 Lamps, Oils, and Lenses 


Lighthouses were moneymakers—not for the sailors or the keepers—but for the contractors who built them, the inventors who patented lenses and lamps, and the oil dealers who won a government contract to supply the illuminating oil.


Winslow Lewis, for one, did well by lighthouses, and they did well by Winslow Lewis. Lewis is an important man in the story of our lighthouses. He was born in Wellfleet, Massachusetts, in 1770, the year of the Boston Massacre by British redcoats. As a young man, he went seafaring and stayed long enough to learn firsthand the need for lighthouses and the urgent need for better equipment in them. On his voyages, he began designing ways to make the light shine brighter and farther to ships at sea. So in 1810, at the age of forty, he swallowed the anchor and came ashore. This was the year he got a patent for the Lewis reflector and magnifying lens to use with lighthouse lanterns. In 1811, he installed his first reflector lantern in the Boston Light.


This was an ideal showcase for Lewis’s invention. He had plenty of personal influence around Boston Harbor because he had become commander of a group of mariners there called the Boston Sea-Fencibles, who had organized to defend the inshore islands, Boston Harbor, and the city’s waterfront in the War of 1812.


The Boston Light was a conspicuous seamark for trying out a new invention. Ship captains, many of whom were friends and colleagues of Lewis, were able to report to their owners on the efficiency of Lewis’s invention. They reported that its light could be seen more clearly and at a greater distance than the previous lantern. More importantly, lighthouse officials ashore liked it because it saved money. Lewis’s lantern used only half as much oil.


Secretary of the Treasury Albert Gallatin heard about this economy, and enthused over it because the money for maintaining lights came out of his budget. So, Gallatin contracted with Lewis to install his new invention in all the lighthouses operated by the government.


Lewis was paid $20,000 for his invention. This handsome lump sum was sweetened by an agreement that stated he would receive half of all the money saved on oil. Seven years later, Lewis signed another government contract that allowed him to keep 33 percent of all the money saved on oil over the next seven years. By this time, the number of lighthouses had increased to seventy.


Under another contract, Lewis got the exclusive franchise to supply the high-quality sperm oil required by all seventy lights, and under yet another contract, was retained to inspect every light once a year. By 1820, Lewis was a very busy and prospering man, selling his lanterns, installing them, providing the sperm oil, and inspecting every light in the nation. But there was a thorn in his side—his own nephew, LP. Lewis, an inspector for the Lighthouse Board. He continually found fault with his uncle’s work and said so publicly in his reports to the Secretary of the Treasury and to the Congress.


After Winslow Lewis had enjoyed a virtual monopoly for twenty-two years, the government opened his oil-supply contract to public bidding. And Lewis was underbid by other New Englanders. In 1832, the winners were a group of well-to-do oil dealers from New Bedford, Connecticut, a big whaling port. The group that underbid Lewis was made up of Charles W. Morgan, Samuel Rodman, William R. Rodman, and Edward Merrill. These men contracted to supply best-quality strained spermaceti oil at the rate of $31.98 a year per lamp to every lighthouse in the country. There were 1,932 lamps in 1832 and five years later, when the New Bedford group was awarded the contract again, there were 2,147 lamps, and the contract price per lamp was raised to $35.87. The contract was worth $77,000.


As inspector of lighthouses, Lewis’s duties brought him to Maine regularly. In 1817, Lewis installed one of his inventions at Seguin Light, off the mouth of the Kennebec River. In 1822, Lewis, writing as a lighthouse authority, claimed his flashing beacon at Boon Island Light could be seen eighteen to twenty-one miles at sea—an exaggeration. Lewis, God bless him, had a long and fine impact on the growth and upgrading of American lights. But then, they came from a low bottom. Back in 1623, the beacon at Point Allerton, Massachusetts, was a “fire of pitch and occum,” which burned in an open brazier. Tallow candles provided the illumination for the light in Boston Harbor in 1715, replaced by a spider lantern hung there as if in a window at home. So when Lewis sold his invention in 1812, almost anything might have been an improvement.


But Arnold Johnson, in his report to Congress in 1890, did not give the Lewis invention high marks:




The patentee of 1812 made no pretension to a knowledge of optics as now understood, and his reflector came about as near a true paraboloid as did a barber’s basin. His lamp, burning about 30 to 40 gallons of oil per year, had a three-quarter-inch burner—in front of the lamp was a so-called lens of bottle-green glass—which was supposed to have some magnifying power. This apparatus was enclosed in a massive wrought-iron lantern, glazed with 10 panes, 12 inches in size. The effect of the whole was characterized by one inspector as making a bad light worse.





Critic Johnson was looking back three-quarters of a century when he wrote those unkind words, and he was also writing as a longtime chief clerk to the Lighthouse Board, the board that decided in 1852 to put the Lewis lanterns on the shelf and replace them with Fresnel lenses.


But I feel more kindly towards Winslow Lewis and his invention. He was, after all, a mariner, a man who had suffered from poor lights in the lighthouses he’d steered by. Ashore, he invented an improvement, crude and ugly as his reflector and lantern may have been. Possibly he filled his pockets with the twenty thousand dollars he got selling his patent, and then installing his lanterns and supplying oil for them. But Lewis, responsible for building at least part of a hundred lighthouses before he died, helped to more than double the number of lights along the coast. During his lifetime, no man worked harder, traveled farther, or knew more about lighthouses from both onshore and offshore viewpoints than Winslow Lewis.


Without question, the Fresnel lens was far more effective and far more beautiful. The United States adopted it only long after it had been proven successful in the lighthouses of Europe, where Fresnel’s lens had been first used in 1823, nineteen years earlier.


Maine has one of the finest collections of lighthouse lenses at the Lighthouse Museum in Rockland. Visiting there is a must for anyone interested in lighthouses. It is listed in telephone and other directories as the Shore Village Museum. The enchanting and educational display has been largely accumulated as a labor of love by a retired Coast Guard Warrant Officer, Kenneth Black, a man who merits more thanks than he gets. He knows and likes lighthouses, lights, lenses, foghorns, and all their moving parts. Using all the skills of begging, borrowing, and “moonlight requisitioning” learned in his long Coast Guard career, Black has filled his little museum with memorabilia to delight the heart of any lighthouse fancier. What’s more, he likes visitors to touch it all, and to make it work. Still more unusual, Black likes the kids to handle everything from immaculate lenses to polished brass. “Hell, we can wipe off their fingerprints! But nobody can erase their memories of what they touch here,” says Black.


I’m delighted by the fact that Robert Louis Stevenson, the great storyteller who wrote Treasure Island, came from a long line of lighthouse men. One of them, Alan Stevenson, the great Scottish lighthouse engineer, had a touch of the poet in him. Wrote Alan Stevenson:




Nothing can be more beautiful than an entire apparatus for a fixed light of the first order. It consists of a belt of refractors, forming a hollow cylinder six feet in diameter and thirty inches high; below it are six triangular rings of glass, ranged in a cylindrical form, and above a crown of thirteen rings of glass, forming by their union a hollow cage, composed of polished glass, ten feet high and six feet in diameter. I know of no work of art more beautiful or creditable to the boldness, ardor, intelligence, and zeal of the artist.





After pulling the family of Robert Louis Stevenson into this book by the ears, I will briefly share my enthusiasm about the Stevensons as lighthouse builders. Robert Stevenson, one of the greatest lighthouse builders of all time, made a tour of all the English lighthouses in 1801, and wrote a book sensibly titled English Lighthouse Tours, still a classic reference book today. He came to his career largely through the influence of his father-in-law, a man with the plain name of Thomas Smith, but with the romantic title of “Lighthouse Builder and Engineer to the Commissioners of Northern Lights,” the body responsible for all Scottish lighthouses.


At the age of nineteen, Robert Stevenson was assistant to his father-in-law, and was sent by him to superintend the building of a lighthouse off the wild coast of Scotland. After a long apprenticeship, he succeeded his father-in-law as lighthouse builder and engineer to the Commissioners of Northern Lights. For more than a hundred years, this position was held by a Stevenson. Robert’s son, Alan Stevenson, quoted above about the beauty of a first-order lens, built the classic tower at Skerrymore, Scotland. He was followed by David Stevenson, who built the North Unst Light. Then came David and Thomas Stevenson, who built Dhu-Heartach Light. They were followed in turn by David and Charles Stevenson, each of whom contributed still more sea lights with such magic names as Rattray Briggs and Sule Skerry. Another member of this distinguished family was Robert Louis Stevenson, who after completing his engineering apprenticeship, abandoned lighthouses for literature.


After this diversion, let us return to the Fresnel lens, the beauty of which turned engineer Alan Stevenson to writing near-poetry. Augustin Jean Fresnel, a French physicist, designed in 1820 what one expert described as “a curtain of prisms in front of a light, and centered around a bull’s-eye lens. Each ring of prisms projected slightly beyond the next, with the result that all the light coming from the source was refracted into a horizontal beam.” Fresnel later improved his lens by adding reflecting prisms above and below the refracting prisms—this combination of reflection and refraction is called the Catodioptic System.


Fresnel’s lens was first used in 1823 at Cordouban Light and quickly thereafter by scores of other lights in Europe. It was not until 1852 that it came to the United States. The Fresnel lens remained in worldwide use until the early 1900s. But despite worldwide use of these lenses, they were always ground in France by French lensmakers, at the houses of Henri Lepaut, Barbier and Fenestre, or Sautier, Lemonier et Cie.


[image: ]


This third-order Fresnel lens was removed from Whitehead Light. Built by L. Sauter in Paris, France and installed in 1852, the lens stands eight feet tall and weighs three-quarters of a ton. It is on display at the Shore Village Museum in Rockland, Maine. Gannett file photo


Even 150 years ago, the price was high—more than $8,000 for a first-order, beautiful, lenticular lens.


French inventors are to be thanked for the best lamps in the early lighthouses. In 1780, long before Fresnel, Aime Argand invented the burner that is basically the same burner we have more than 220 years later in our household oil lamps. It had a circular wick instead of the old flat wick and it was fed air by a central draft. This was surrounded by a glass chimney and it gave off a brilliant flame, which, when combined with a parabolic reflector to magnify its effect, revolutionized sea lights. With an Argand burner, a beam of very high intensity shone to sea from a relatively small light source.
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One of the best feelings in the world is the
of getting home.

Sometimes a smell tells you: the smell of

or wild roses as you turn into the drive, or

K lic soap in a rooming-house hall.

gﬁﬁl other times and places, noise may tell you:

affic noise on New York streets, the growl of
sel buses, or the sound of surf breaking across
a ledge.
Other times, sight tells you: a familiar land-
mark signals you are close to home and your
pulse steps up its beat.
But the king of all homecoming signals is the
sight of a lighthouse or the noise of its fog signal.
A lighthouse, seen from a distance on a calm
and clear day, is like a congratulatory pat on the
back: like someone saying, “Bill, your navigation
‘was on the nose! You held your compass course
through all the chop and tide!"
At night, the sight of a lighthouse beacon is
a loving kiss in the dark. You had been hop-

_In thick fog or in blinding snow or rain, the
~ sound of the foghorn from a lighthouse is God's
welcome home. You feel almost blessed; you feel
grateful, and above all, you feel relieved. The ten-
: sion drains out of the neck muscles and forearms
and you have time to turn and smile in the dark
.your mate and to ask for the reward of hot cof-
fee.

No welcome-home handshake, no welcome-
“home hug, can surpass a sailor’s contact with the

lighthouse he's been searching for.
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This map provides only general locations for most

of Maine's lighthouses. Consult a more detailed
map for specific directions.





