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?
How do they sort mail so that a letter you drop into a box in New York arrives at an apartment in Los Angeles a few days later?

When you hastily drop a letter into a mailbox, you might pause to check the collection times posted on the box, but beyond that you may never contemplate the massive operation of sorting and distributing mail which goes on around the clock—and largely behind the scenes.

The mail is picked up and taken either to a local branch office, or straight to a processing center, of which there are four in New York City. Different fates await the various classes of mail—registered, special delivery, and so on—but a first-class letter of standard size travels the following route.

The mail is dumped helter-skelter onto a wide conveyor belt. En route to the first machine, an automatic culler removes oversized letters and packages that can’t go through the Mark II facer canceler. This machine (which is about waist high and is overseen by one or several workers) does just what the name implies: it faces the letters in one direction to facilitate later handling, and it cancels the stamp. The letters go in upside down, backward and forward. The machine sends those with stamps in the upper corners (or somewhere in the upper portion) through a canceler and into the first trays; those with stamps on the bottom corners are flipped by two overlapping rubber coils that rotate continuously. After being flipped, these letters shoot through a canceler and into other trays. The canceler, which thus finds the stamp wherever it is, contains an ultraviolet light that picks up a phosphorescent dye in the stamps, so letters with fake stamps or none at all will be caught and separated for return. The letters whiz through at a rate of 20,000 per hour.

If an oversized or bent letter gets into the machine by mistake and jams it, the operator must retrieve it immediately or he’ll have a dozen rumpled letters backed up in an instant like a chain-reaction highway accident. Should this occur, wrinkled letters and torn envelopes are handled manually during the remainder of the sorting process.

If all is running smoothly, neat stacks of canceled letters are collected by hand and taken to a huge letter-sorting machine, usually referred to as an LSM. At the Morgan processing center in Manhattan, the largest such installation in the world, there are seventeen LSMs, each consisting of twelve consoles attached to a large wall with 277 different bins. Two loaders place the letters upright in containers beside each console operator. A suction arm picks up one letter at a time and whisks it in front of the operator, who punches its zip code on two rows of keys on the console. The arm puts a letter per second in front of the operator, who must in that time find the zip (which is often scrawled and nearly illegible), press the right keys, and get ready for the next letter. If the mail is local, the operator looks only at the last two digits of the code, which represent the local branch; but if it’s headed for California, he may have to punch the first three or all five, depending on the breakdown of areas. The first three digits indicate the zone, of which there are nine in the United States, and an area sectional center. (Omission of the zip code automatically causes a delay in service, as these letters are routed to manual handlers.) The numerals that are punched direct each letter into a slot on a large conveyor belt, which takes it to the appropriate bin, along with other letters designated for the same area. Five workers stand by the wall of bins and empty each bin when it’s full into a cardboard tray, covered with a sleeve, to be sent to the proper destination.

First-class mail travels by air, so if your letter is not going to a local address or nearby state to which surface delivery is most expedient, it will be taken by truck to an airport. John F. Kennedy, LaGuardia, and Newark airports are all equipped with postal facilities where mail is loaded onto the planes of whatever commercial airlines are available. It’s possible that your letter could arrive at the airport only twelve hours after you mailed it, for the processing centers work continuously, handling 17 million pieces per day in New York City alone, with the greatest volume of mail at night. (The earlier you mail your letter the better, for the volume increases as the day goes on.) Most local mail can be delivered the following day; letters to nearby states (such as Pennsylvania, New Jersey, Connecticut, and Massachusetts) may take two days; service from New York to California generally takes three days.

In Los Angeles, a postal facility at the airport sends the boxes of mail to the appropriate area processing center. There the letters again run through an LS? to be sorted for a specific local branch. Local post offices receive mail at night, sort it manually by street and block, and place it in the case of the carrier for that area. A letter carrier arrives early in the morning, picks up his batch of mail, sorts it by building, and makes his rounds. Once the nine-numbered zip system introduced by the Postal Service in February 1981 is fully operative, sorters aided by new technology will be able to sort the mail by precise block and house. The centerpiece of this new technology is the advanced optical character reader (AOCR), which is being used now to a limited degree. This extremely efficient, fully automatic machine faces, cancels stamps, and sorts—all at a rate of 40,000 pieces per hour. The only drawback is that the AOCRs can only handle envelopes of standard business size with typed or printed addresses and zips. Although useful for large mailings by corporations, they can’t cope with the glut of multisized envelopes at Christmas and Valentine’s Day. By 1986, however, when the new system will be fully deployed, half of the LSMs will have been replaced by optical character readers, which scan the zip code and pass the letter on to another machine that prints the code in bar form on the envelope. This bar code—used on most grocery products—will facilitate handling by machine all the way down the line.


?
How do homing pigeons find their way home?

Scientists have long been baffled by the uncanny ability of these small one-pound birds to make precise point-to-point flights over great distances and to hold their course whether the skies be overcast or clear. The answer to how pigeons home would undoubtedly provide a clue to the related mystery of how birds migrate—how, for example, some small songbirds fly 2,000 miles nonstop without going astray.

Ornithologists today are becoming increasingly convinced that pigeons use multiple clues, some of which overlap, to navigate. Pigeons, like many migratory birds, apparently read the positions of the sun and stars in order to orient themselves. Furthermore, it is possible that pigeons have tiny magnetic substances in their brain which enable them to detect variations in the earth’s magnetic field and determine their course accordingly.

This general orientation does not, however, account entirely for the pigeon’s point-to-point navigation, which would seem to require another faculty. The pigeons do not locate their home by keen eyesight, as evidenced by experiments in which the birds wear frosted contact lenses and still come home. Researchers in Italy believe olfactory cues play an important part, that the pigeons smell their way home. Biologist Mel Kreither at Cornell University, where extensive research on homing pigeons is being carried out, has several intriguing new theories. Pigeons can see and sense polarized light, says Kreither, and their ability to detect its direction, and changes in its direction, may help the birds to orient themselves. They are also sensitive to ultraviolet light, which perhaps provides a cue. Pigeons can sense an altitude change of as little as 10 feet, because they can detect extremely small changes in barometric pressure, a drop of .07 millimeters of mercury, for example. This sensitivity helps to hold them on a steady course and also to detect advancing, though perhaps distant, weather fronts. Still another clue to the pigeons’ navigational skill stems from their ability to hear very low sounds—down to .05 hertz. These infrasounds, which are inaudible to us without assistance, are generated by a variety of sources, including mountain ranges, ocean waves, and thunderstorms. The long waves, which sometimes travel hundreds of miles unbroken, may provide a pattern by which the pigeon miraculously finds its way home.


?
How do they determine a baby’s sex before birth?

Cells present in the amniotic fluid within the fetal sac are largely of fetal origin—and they contain the secret of a baby’s sex. In the procedure called amniocentesis, a sample of this fluid is examined and the baby’s sex revealed. Because of a minimal but nevertheless real risk to the health of the fetus and the mother, however, and because of controversial moral questions about abortion for sex choice, few doctors will perform amniocentesis for the purpose of sex identification alone. There are numerous instances, though, when taking a sample of amniotic fluid for sex determination is justifiable. These include cases of mothers who are carriers of an X-chromosome-linked disorder such as hemophilia, or Duchenne’s dystrophy, which can be transmitted only to a male child.

Amniocentesis for genetic purposes—including sex determination—is usually conducted during the sixteenth to eighteenth weeks of pregnancy, calculated from the first day of the mother’s last menstrual period. At this time there is enough fetal development to obtain accurate results by chromosome analysis, yet the pregnancy could still legally and safely be terminated should that be desired. First sonography is performed: sound waves are sent through the woman’s abdominal wall, reflected back by the intrauterine structures, and translated into shapes on a screen. Those shapes reveal the position of the placenta and of the baby’s head and body, thus providing information about the baby’s health. Next a 4-inch needle is inserted through the mother’s skin and uterine wall, into the amniotic cavity. (At some centers a local anesthetic is administered.) Every effort is made to insert the needle into the best pocket of fluid, as far away from fetal structures as possible; sonography is sometimes used to guide the physician here as well. A sample of fluid is then withdrawn for analysis. Sonography and the fluid collection procedure take about an hour.

Fetal cells obtained by amniocentesis (which derive mostly from the skin but may come from the respiratory or gastrointestinal tract, umbilical cord, and so on) are separated from the surrounding fluid. In order to obtain a substantial number on which to base an analysis, laboratories culture the fetal cells in a medium containing vitamins, minerals, and antibiotics. There, the cells multiply by dividing in half for a period of about three weeks, at which point a chemical is added to the culture to stop the process at a time in cell division when the chromosomes are visible. Then a sample of the cells is stained and examined under powerful magnification; twenty to twenty-five cells are analyzed in detail, and several are photographed. The structure of the chromosomes, made visible by the stain, indicates their type, which in turn reveals the baby’s sex.

Chromosomes are elongated structures in the cell nucleus, which contain DNA, the genes that determine hereditary factors. The number of chromosomes is constant for each species; humans have forty-six, for example, but fruit flies have only eight. Chromosomes appear in each cell in pairs, one member of the pair deriving from the egg, or ovum, the other from the sperm. Among our chromosomes are two that determine sex. Females have a pair of equivalent chromosomes—XX—and males have a pair unequal in size—XY, the Y being smaller. Before fertilization, egg and sperm cells both undergo nuclear division, which reduces the number of chromosomes in each cell by half, thus opening the way for linkage with each other. After this “reduction division,” each egg cell contains one X chromosome, and each sperm carries either an X or a Y chromosome. If the egg is fertilized by a sperm carrying an X chromosome, the offspring will be female (XX); if a sperm bearing a Y chromosome fertilizes the egg, it will develop into a male (XY).

Chromosome analysis through amniocentesis is therefore a reliable—99 percent accurate—means of discovering a baby’s sex before birth, two identical chromosomes indicating the presence of a female fetus, two different chromosomes indicating that a male is on the way.


?
How do magicians saw a woman in half?

Even when you know it can’t really be taking place, it’s hard not to gasp when the magician begins to saw through the box and edges toward the trapped woman’s abdomen. One of the most sensational and popular of illusions, it was first performed in 1921 by P. T. Selbit, an English magician and inventor, and then by the outstanding illusionist Horace Goldin.

The stunt is designed so that a woman appears to be lying full length in a box that rests on a table. Her hands, feet, and head protrude through holes in the ends of the box, and in some versions of the trick, her wrists and ankles are tied with ropes, which come through the sides. The magician (perhaps with a helper) then proceeds to saw the box in half, using either a two-man crosscut saw or a rotary power saw. The two halves are then separated, but you can’t see inside because metal sheets have slid down over the cut ends of the box. Finally, the two halves are pushed together again, the sheets of metal removed, and miraculously the woman is whole and very much alive.

If it weren’t for skeptical audiences, magicians might consider using fake limbs or a fake head, but members of the audience are frequently invited to come up on stage and hold the woman’s hands and feet. The fact is, the illusion involves two women. When the props are brought onto the stage, one woman is already hidden in the table. The tabletop appears to be thin, but the underside angles downward sufficiently to make space for one person. As the woman on stage climbs into the box, the one who is hidden climbs up into the box through a trap in the table and pokes her feet out the end. She curls up, with her head bent forward between her knees; the other woman draws her knees up to her chin. Only an empty space then lies in the pathway of the descending saw.


?
How do they measure the speed at which a hurricane is traveling?

Hurricanes are a breed of tropical cyclone. These savage storms are called typhoons in the Pacific, where they occur most frequently; hurricanes in the Atlantic; and cyclones in the Indian Ocean and Australia. They arise near (but not on) the equator, at points at which the surface temperature of the water has been warmed to at least 78 degrees Fahrenheit. As the earth spins, the sloping of the earth to the north and south of the equator may grip and organize potential cloud clusters into an eddy. Suction from winds in the upper air creates an updraft in the center of a wall of clouds, some 35,000 to 40,000 feet high. Moist air spirals in toward this vortex, rises within the wall, and escapes over the top. The storm is driven primarily by heat released by condensing water vapor, a major source being the warm sea surface. The initial speed of the whole storm is about 15 miles per hour, but it may increase to 60 or more miles per hour as the hurricane moves farther from the equator. Most hurricanes rage for five to ten days, covering about 50 to 125 miles with gusting winds that may fluctuate rapidly from 20 or 30 to 100 miles per hour within minutes. The strongest winds surround the eye of the storm, spiraling inward in a clockwise direction in the Southern Hemisphere, counterclockwise in the Northern Hemisphere.

Although winds of hurricane force (65 miles per hour) can be found at nearly any time somewhere in the world, it is the whirling shape of the storm with its distinctive central eye that constitutes a hurricane or cyclone. It is by tracking the eye that forecasters can determine the speed at which the hurricane is moving. Satellites take pictures of the storm every half hour and plot the clearly identifiable eye on a map over a period of hours or days. (Viewed from the height of a satellite, the hurricane resembles a majestic spiral galaxy.)
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If the storm is near a coastline, radar is used to trace the center of the storm, take pictures, and plot the positions on a map. The National Weather Service has a buffer line of overlapping weather radar installations from Texas to New England which can continuously track a hurricane’s movement.

During World War II, when a U. S. Navy fleet was battered by a hurricane, the government decided to use reconnaissance aircraft as an early warning system. Today the U.S. Air Force and the National Oceanic and Atmospheric Administration use planes equipped with radar to estimate the position of a storm. For more detailed information, they actually send planes right into the eye of a hurricane to chart its path and measure winds and pressure fields—a task for daredevils, it would seem, but the National Hurricane Center in Miami says this is no more hazardous than driving on the expressway at rush hour.

None of these methods is totally accurate, however. The eye of a storm might be 10 or more miles across, making it difficult to plot precisely. Other errors may arise from navigational difficulties in the plane, for the measurements are accurate only to the extent the pilot knows where he is. Sophisticated navigational systems, including Doppler radar, are used to guide the plane, but the farther from shore the aircraft flies, the harder it is to track it.


?
How do they predict the path of a hurricane?

In order to safeguard against unforeseen destruction by hurricane winds and floods, the National Weather Service, after detecting a storm, tries to predict its course. Forecasting, in actual practice, is very technical, but it rests on several methods that may be described broadly.

According to a theory of persistence, forecasters assume a storm will persist along its present course. This information can supplement findings based on climatology, a study in which the current storm is compared with historical ones that resemble it. There are “families” of storm tracks, and the current storm may behave like one a hundred years earlier that traveled along approximately the same latitude at a similar speed. Another factor to consider is surrounding weather, or large-scale wind patterns, such as the Bermuda high in the Atlantic. Prediction along these lines is called a steering forecast. A numerical weather prediction can be made by modeling the winds around a storm in a computer, which can predict where the vortex of the hurricane will shift. The drawback to this method is that a substantial amount of meteorological data, which may be very difficult to obtain is required—particularly if the storm is mid-oceanic. Finally, a statistical forecast may be drawn up by collating information from the other four methods and actually formulating an equation that can indicate the future behavior of the storm.


?
How do they get a whole pear into a bottle of pear brandy?

If you’re driving through France and gazing serenely at the lush valleys and vineyards, you may suddenly feel you’ve lost your senses. You squint, wonder what was in the wine you’ve been drinking, and look again; bottles appear to be growing on trees.

Although on TV they might squeeze a whole tomato undamaged into a thin bottle of Heinz tomato ketchup, in the real world there’s no way to get a ripe, fragile pear (or a tomato for that matter) into a bottle in one piece. So, the French pear growers tie the bottle onto a tree branch over a blossom or a tiny, developing fruit, which proceeds to grow and ripen inside the bottle. Bottle and pear are shipped to Alsace, where distillation and bottling of the finished brandy take place.

Connoisseurs of brandy and spirits find an eau-de-vie containing a whole pear a conversation piece more than anything else—the pear doesn’t guarantee high quality.


?
How does a steel ship float?

Archimedes’ principle states that a body immersed or partially immersed in water loses an amount of weight that is equal to the weight of the fluid it displaces. Whether or not an object can float depends on the density (weight ÷ volume) of both the object and the water. If the density of the object is less than that of water, the object will sink into the water only to the point where the weight of displaced water equals the weight of the object. A one-foot wooden cube, for example, might weigh 50 pounds. In water, the submerged part of the cube will displace a volume of water weighing 50 pounds. Because the cube is less dense than water, it needs an equal weight but a smaller volume of water to support it. The force of the displaced water pressing in on all sides is called buoyancy.

If this principle holds, how can a steel ship possibly float, when steel has a density approximately 8 times that of water? In fact, the hull of the ship is filled with air, and air’s density is 816 times less than that of water. If the overall size and weight of the ship are considered, then, its density is actually less than that of water—and the ship will float.


?
How does on artificial pacemaker help a weak or damaged heart?

Artificial pacemakers are able to correct low cardiac output primarily because of the remarkable qualities of the heart itself. Ever since the experiments of the prominent Italian physician Luigi Galvani in the eighteenth century, men have known about the ability of muscle to respond to electrical stimulation. The fibers of the myocardium (the middle muscular layer of the heart wall) are excitable and able to conduct impulses from one fiber to another. The speed of the impulses received—hence the rhythm of the heart—depends to some extent on the autonomic (involuntary) nervous system. A healthy heart is able to produce a sufficient stimulus because cardiac muscle has an inherent rhythm that causes it to contract. Even if severed from the nerves, fresh cardiac muscle (unlike skeletal muscles) is not paralyzed, but continues to contract rhythmically. Both the atrial and the ventricular myocardia have this quality, but the rate of the former’s contractions is actually somewhat faster than the rate of the latter’s. To initiate and maintain one steady rhythm, the heart has its own natural pacemaker; the sinoatrial node. Lying in the right atrium at the recess of the vena cava superior, this node beats the fastest of all myocardial muscles. If the sinoatrial node fails, the atrioventricular node takes over, causing the heart to beat about 50 to 60 times per minute rather than 70 to 80.
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Implantable cardiac pacemaker.

Any number of problems, including sinus or ventricular arrest, atrioventricular (AV) block, and Stokes-Adams syndrome, may cause an insufficient or irregular heartbeat, which physicians are able to correct with an artificial pacemaker. A pacemaker can start a ventricular contraction by transmitting repetitive, evenly spaced current pulses to the heart from an outside electrical source.

Various types of pacemakers are available to correct different problems, but basically the machine consists of electrodes, conducting wires, and a pulse generator. The electrodes, made of gold or platinum, are good conductors. They may be unipolar or bipolar, but the latter are more efficient. If the electrodes are in direct contact with the heart, less voltage is required than if they do not actually touch the cardiac tissue. The conducting wires are made up of stainless-steel coils. The generator controls the rate and amplitude of impulses, which may be fixed or may change according to the needs of the heart. If the heart is weak, for example, but needs stimulus only from time to time, the pacemaker shuts off when the heart is working well so as not to compete or interfere with it.

An artificial pacemaker can be implanted by thoracotomy or introduced transvenously. In the transthoracic method the chest is opened between the fifth and sixth ribs. The electrodes are put on the outer left ventricular wall and sewn in place. Either an external or an implanted generator may be connected to the electrodes. The latter is usually placed in the right anterior chest, below the clavicle.

The transvenous method of installing a pacemaker doesn’t require major surgery. After a local anesthetic is administered, a catheter is put into the jugular, subclavian, or antecubital vein. With the help of fluoroscopic visualization, physicians thread the catheter through the vein, all the way through the right atrium to the right ventricle. There the electrodes are wedged into the ventricular wall. Again the generator may be implanted or external. Most have an amplitude of 1 to 10 volts and provide a stimulus of 1 to 2 seconds.


?
How do they write the Encyclopaedia Britannica?

The accumulation of knowledge that went into the making of the fifteenth edition of the Encyclopaedia Britannica is astounding, for the ambitious publishers and editors of this edition actually started from scratch—a feat to give even the most knowledgeable scholar reason for misgivings. The first Encyclopaedia Britannica, published in 1771 and comprising only 2,659 pages in three volumes, had been updated and expanded over two centuries, the fourteenth edition having been published in 1929. This edition was revised forty-one times in an effort to keep abreast of rapid scientific and technological advances in the twentieth century, but editorial advisers, scholars, and particularly the determined publisher, William Benton, realized the need for a totally new encyclopedia to meet the demands of this century and the next. Planning for the fifteenth Britannica, which appeared in 1974, began in 1960, and the task involved some 300 editors, 200 advisers, and more than 4,000 contributors.

Before any writing could begin, however, what to include and how to organize the full scope of human knowledge had to be determined. Director of Planning Mortimer J. Adler, founder and president of the Institute for Philosophical Research, undertook the intellectual design. For two years he and 162 other scholars formulated an “outline of knowledge,” the backbone of the encyclopedia, which they then decided to publish as a guide to understanding the entire work. The outline, published in one volume called the Propaedia, is, says Adler, a “circle of learning,” divided into ten categories: Matter and Energy, Earth, Life on Earth, Human Life, Human Society, Art, Technology, Religion, History of Mankind, and Branches of Knowledge. This revolutionary idea in encyclopedia design provides a topical mode of access to the alphabetically organized general encyclopedia. An essay by a distinguished expert in each field introduces each of the ten parts, describing the general scope and showing how various parts are related to one another. Each part is then broken down into divisions, sections, and subsections—15,000 in all. For example, Art is separated into “Division I: Art in General” and “Division II: Particular Arts.” “Art in General” includes (1) “Theory and classification of the arts,” (2) “Experience and criticism of works of art,” and (3) “Nonaesthetic contexts of art.” Each of these topics is further broken down into several pages of meticulous subheadings. Opposite the outline is a key that refers the reader to articles, article sections, or other references in the encyclopedia. The eighteenth-century French encyclopedist Denis Diderot actually had been attracted to this method of systematizing knowledge by topic, but he became frustrated by it—understandably so.

After Adler and his colleagues completed the exhaustive outline, they had to make sure that the scholars who undertook each article stayed within their strictly defined boundaries—a demand that thoroughly discouraged some 200 writers. Candidates for writing long articles for the so-called Macropaedia (“big learning”) were nominated by the senior editor of each subject area. These twelve editors (one from each of the ten major categories, plus the editors responsible for two other areas, geography and biography) frequently consulted academic advisers on who was considered preeminent in their particular field. The senior editor then made an informed nomination to the editor in chief, Warren E. Preece, whose final approval was necessary in every case. A great deal of discussion usually took place, which included recommendations from Adler and from Robert M. Hutchins, chairman of the Board of Editors. If Preece and the editor, after much debate, reached an impasse, they turned for advice to the faculties of the University of Chicago. Whenever necessary they went farther afield, contacting individual scholars and/or special committees of faculty members at the universities of Oxford, Cambridge, London, Edinburgh, Toronto, Tokyo, and the Australian National University. In an attempt to keep the encyclopedia international, one out of three candidates for each article was non-English and non-American. Milton Friedman, Arthur Koestler, Arnold J. Toynbee, and Anthony Burgess are among those who contributed major articles. Although the entire editorial staff assisted in the editing process, Preece and Executive Editor Philip W. Goetz carried the heaviest load, sometimes wading through 200,000 words of text a week. In all, the nineteen-volume Macropaedia contains 4,207 authoritative articles, each running somewhere between 750 and 250,000 words.

For those who want a quicker reference guide of short, concise entries, the fifteenth edition of the Encyclopaedia Britannica also includes a Micropaedia (“little learning”). This is a ten-volume set with 102,000 entries that provide basic facts on noted people, nations, politics, agriculture, education, plants, animals, and so on. The Micropaedia also acts as an index to the Macropaedia.

All told, development and publication of the fifteenth edition of the Encyclopaedia Britannica was a $32 million venture resulting in 43 million words which—as far as its publishers, at least, are concerned—contain the entirety of human knowledge.


?
How do they decide who is pictured on United States paper currency?

An act of Congress in 1962 designated the Secretary of the Treasury as the one responsible for choosing who will have the honor of appearing on our money. In most cases the secretary consults other Treasury officials, the Director of the Bureau of Engraving and Printing, and sometimes the President before making a final decision.

The portraits on our notes today were decided upon by a special committee appointed in 1925 by Secretary of the Treasury Andrew W. Mellon. They altered the size of the notes, revised printing methods, and in 1928 decided that portraits of Presidents should go on the notes because they have “a more permanent familiarity in the minds of the public than any other.” This decision was overruled by Mellon, who thought the first Secretary of the Treasury, Alexander Hamilton, and Benjamin Franklin were also sufficiently well known by Americans. The most familiar face was George Washington, so the committee decided to put his likeness on the note people have the most of: $1. Previously, currencies worth $1 had carried a variety of images: legal tender notes issued from 1861 to 1864 bore the likeness of Secretary of the Treasury Salmon P. Chase; silver certificates carried a likeness of Martha Washington in 1886; and in 1896 an educational series was printed with such historical images as the Washington Monument and the names of great Americans in wreaths.

According to the History of the Bureau of Engraving and Printing 1862–1962, the committee in 1928 suggested James A. Garfield for the $2 note “because of the sentiment attached to our martyred Presidents and because his flowing beard would offer a marked contrast to the clean-shaven features of Washington….” Mellon turned down the recommendation, though, and decided on an image of Thomas Jefferson for the $2 bill.

The precise selection process remains a mystery, for the Bureau of Engraving and Printing admits that “records do not reveal the reason that portraits of certain statesmen were chosen in preference to those of other persons of equal importance and prominence.”


?
How do they decide what goes on American coins?

The Director of the Mint, with the approval of the Secretary of the Treasury, has the prerogative of choosing new coin designs, though changes cannot be made on any coin more than once every twenty-five years, according to an act of Congress, Title 31, Section 276, enacted in 1890. It wasn’t until the one hundredth anniversary of Abraham Lincoln’s birth that public sentiment was sufficient to override one long-standing prejudice, now rather hard to imagine: until the Lincoln cent, there had never been a portrait on a United States coin. There is a stipulation, commanded by act of Congress, that every American coin bear a symbol of liberty. The advent of the Lincoln penny marked the Mint’s acknowledgment that certain prominent people in the history of the country who were no longer living could represent liberty.

In some instances Congress has prescribed new designs for coins. At the bicentennial of Washington’s birth, for example, Congress decided to put his portrait on the quarter. An act of Congress in 1963 placed the likeness of John F. Kennedy on the half dollar, and legislation in 1970 placed a portrait of Dwight D. Eisenhower on the obverse of the dollar coin.

The Director of the Mint also responds to public sentiment, which was the motivating factor in placing the likeness of Franklin D. Roosevelt on the dime in 1946, one year after his death.

Inscriptions on the coins are required by law, as stated in Title 31, Section 324, U.S. Code, whose derivation dates as far back as 1873; it was last amended in 1970:


Upon one side of all coins of the United States there shall be an impression emblematic of liberty, with an inscription of the word “Liberty,” and upon the reverse side shall be the figure or representation of an eagle, with the inscriptions “United States of America” and “E Pluribus Unum” and a designation of the value of the coin; but on the dime, 5-, and 1-cent piece, the figure of the eagle shall be omitted. The motto “In God we trust” shall be inscribed on all coins. Any coins minted after July 23, 1965, from 900 fine coin silver shall be inscribed with the year 1964. All other coins shall be inscribed with the year of the coinage or issuance unless the Secretary of the Treasury, in order to prevent or alleviate a shortage of coins of any denomination, directs that coins of the denomination continue to be inscribed with the last preceding year inscribed on coins of that denomination.




?
How do they get the lead into a pencil?

You might think that lead gets into a pencil by being inserted into a hole drilled the length of a cylindrical piece of wood, for if you look closely at a pencil, it certainly appears that the wood is all one piece. “That’s the sign of a good pencil,” says a salesman for the Joseph Dixon Crucible Company, producer of the famous yellow Dixon Ticonderoga pencil. Even if you inspect an unpainted Dixon pencil, you can’t see that it is actually made of two pieces of wood glued together. The seams are invisible.

Dixon starts with cedar wood cut into slats, measuring roughly 7¼ by 2¾ inches and less than ¼ inch thick. The slats are sent through a machine with saws that cut thin grooves, usually four to nine per slat, depending on the size of the pencil to be made. Next, fine strips of hardened lead are placed in the grooves. This “lead,” actually composed of graphite, clay, and a little water, has been dipped in wax for extra strength, baked, pushed into a mold, and cut to the proper 7-inch length. A second slat, also cut with grooves, is fitted over the one that now holds the lead, and the two are glued together with a high-strength industrial glue. There is now a slim rectangular box with strips of lead concealed inside. This is run through two similar machines. One cuts the top slat into a series of faceted semicircular shapes, the number corresponding to the number of strips of lead. When the next machine performs the same operation on the bottom slat, the facets meet and the slat is divided into four to nine individual pencils.

Then the finishing touches are added, such as paint, a green and gold ferrule at one end, and an eraser, which is glued in. The Joseph Dixon Crucible Company, employing one hundred workers in this operation, produces 576,000 pencils in a single eight-hour day.

[image: ]


?
How do they remove far from cigarettes?

Cigarette companies keep talking about reducing the “tar” in their latest brands, as though it were a single ingredient, easily removed for better health, easily replaced for more taste. Actually, “tar” is not tar at all but a combination of some 2,000 to 10,000 elements—including alkaloids, ammonia, carbon dioxide, carbon monoxide, and hydrogen cyanide—known in the tobacco industry as “total particular matter.” TPM is formed by the burning of organic matter; in a cigarette this includes both tobacco leaves and paper.

The Federal Trade Commission (FTC) measures the amount of TPM in a cigarette by drawing smoke through a special filter on a mechanical smoking machine. Each cigarette, previously conditioned for twenty-four hours at 75 degrees Fahrenheit and 60 percent relative humidity, is smoked to a predetermined butt length. The TPM “wet collection” is the net weight gain in the filter after the cigarette has been smoked. TPM “dry” is then calculated by subtracting the weight of nicotine and water. This figure is what shows up on some cigarette packages for the interested consumer. In 1979 the FTC published a list of the “tar” and nicotine contents of 176 varieties of domestic cigarettes. Marlboro, for example, has 17 milligrams of “tar” per cigarette, and Merit has 8. The difference is, of course, intentional, and the cigarette manufacturers use a variety of techniques to accomplish it.

One method involves, simply enough, decreasing the amount of tobacco in the cigarette, by reducing slightly the circumference of the cigarette or by using “fluff” tobacco—tobacco that has been dried by a special process so that it retains its original dimensions even after the moisture has been removed. Smaller circumference or smaller volume means less burning time, which means less “tar.” Another method of reducing tar is to pack the tobacco so that it burns more quickly, even during the idle periods between puffs.

Porous paper, too, aids in increasing the rate of burning and dilutes the smoke so that the smoker gets less TPM in his lungs. The paper is perforated mechanically with tiny holes that cannot be seen. Additives are also used to make the tobacco burn more quickly, but tobacco companies can go only so far before totally frustrating their market.

The filter is also an effective device for reducing “tar.” Perforated filters dilute the smoke with air; large, long filters that are difficult to draw through are yet more efficient.


?
How do they measure the speed of a fastball?

The game is tied, the crowd hushed with anticipation, as “Goose” Gossage winds up for one of his famous fastballs. The batter swings, misses—strike three—the inning is over and Howard Cosell tells us Gossage’s deadly pitch went 98 miles an hour. How does he know?

Just as the police use radar to trap speeders on a highway, baseball teams use radar guns to measure the speed of a fastball. The person who operates the gun stands behind home plate, behind the backstop. He activates the gun, which may then work continuously throughout the game if so desired. The gun registers a measurement of speed each time the ball whizzes toward home plate.

A radar gun emits microwave beams of a known frequency. These beams have a conical shape and a width of 16 degrees. A baseball moving within this radar field toward the gun reflects the waves back toward the gun. The difference in frequency between the reflected waves and the original waves is then calculated, and that information is translated into miles per hour.
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