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THE SUPERIORITY OF AMERICAN WATCHES. 

I 
the making of all instruments of the same grade exactly 

The extract from the report of the judges in horology, at alike, so that the part which belongs to one belongs to the 
the Sydney International Exhibition, with the diagrams j whole, will not .Dnly facilitate manufacture, bnt will greatly 
showing the comparative merit of the watches tested, given i economize it. A third was, that these properties of sim 
on other pages of the current issue of the SCIENTIFIC plicity and interchangeability are the best guarantees of 
AMERICAN, caunot fail to interest our readers. There were! perfect exactitude. The success which the Americans have 
ten exhibitors, and the inherent and comparative merits of i reached in this as well as in other branches of industry, 
the various exhibits were rated under ten heads on the basis : ought to excite the gratitude rather than the jealousy of the 
of 100 points" for the highest degree of excellence." There' world. Any company or nation that shows how a maxi· 
were Blitish, German, French, I::lwiss, and American com- mum of efficiency can be reached by a minimum of labor 
petitors; and while the scores of the nine European exhibit· confers a benefit on mankind. This our American cousins 
ors footed up totals ranging from 76 to 686, their average have done in other spheres besides that of watchmaking. 

TERMS FOR THE SCIENTIFIC AMERICAN. being 389!, the total of the Waltham Watch Company was There are branches of the prosperity of the Americans that 
One copy, one year postage Included .. " .... """" ......... " .... ,,. $3 �o 981. In detail this remarkable score stood thus: Originality, are traceable to the extent of their territory and the fertility 
One copy, six months, postage Included """. . .................. ... 1 60 98; invention and discovery, 95; utility and quality of mate- of .their soil; but the trinmph of their machinery has been 

Clubs.-One extra oo1>Y of THE SCIENTIFIC AM ERICAN will be supplied rial, 95; skill in workmanship, 93; fitness for purpose in- the result of their inventiveness and of their enterprise, and 
gratis foreveryolub' of five subscribers at $3.20 each; additional copies at 
same proPO�nate rate. Postage prepaid. tended, 100; adaptation to public wants, 100; economy, for that reason it points a moral that Australians might 

Remit by postal order. Address 100; cost, 100; fin ish and elegance of cases, 100; time· profitably. observe." 
MUNN & CO., 31 Park Row, New York, keeping qualities, 100. Total, 981. .. .. �. 

"'" To Advertisers.-The regnlar circulation of the SCIENTIFIC The timekeeping tests were made as the report points 
AMERICAN is now Fitly Thousand Copies weekly. For 1880 the " 

A REMARKABLE LITTLE STEAMER. 

publishers anticipate a .till larger circulation, l out, by Prof. H. C. Ru:se�l, Astr?nomer Royal at th� Syd· There is soon to set sail from London for New York a 
The Scientific Anlerlcan Supplement 

ney O?servatory; and It IS espeCIally noted that while �he new and remarkable little steamer of 70 tOllS gross burden, 
Is a distinct paper from the SCIENTIFlC AMERICAN. THE SUPPLEMENT i majorIty of the watches tested had been made for exhlbi- named the Anthracite, designed to exhibit the advanced en· 
Is Issued weekly. Every number contains 16 octavo pages, uniform In size tion purposes, and specially prepared for that end, the exhi- gineering ideas of Mr. Loftus Perkins, of England. The 
with SCIENTIFIC AMERICAN. Terms of subscription for SUPPLEMI"NT' I b' t f th A . th d' d I d' . t· l' 'ti' f th' t h h' h $5.00 a year, postage paid, to subscribers. Single copies, 10 cents. Sold by I 0 e mencan company was e or mary an regu ar Istmc Ive pecu tarl es 0 IS S eamer are t e very Ig 
all news dealers thronghout the country, I product of the factory, such as is finished every day. An· 

I 
steam pressure that she carries-3.,)O to 500 lb. to the square 

Combined Rates. - The SCIE�TIFIC AMERICAN and SUPPJ.>;MI<NT other evidence of the superiority of the American system inch and the small consumption of fuel-one pound of coal will be sent for one year. postage free, on receipt of Beven dollars. Both • •  • • 
'.: ' 

• •  • 
papers to one addres8 or dllferent addresses, as desired. , as emphaSIZed III the report, IS the fact that a Sixth grade per hour per horse power. A tnal trIP of thiS new little 
The safest way toremlt Is bv draft, postal order, or registered letter Waltham watch, one of the cheapest tested, showed a bet- boat was lately made of 46 miles, during which 350 lb. steam 
Address MUNN & CO., 37 Park Row. N. Y. ter performance than many very expensive and otherwise pressure was steadily maintained, 132 revolutions per min-

Seientific AmerIcan Export Edition. first class watches of otber makes. ute of propeller and a speed of eight knots per hour. Other The ScmNTIFIC AMeRICAN Export Edition Is a large and splendid peri- I • • . .' ' . . ,  odicltl,lssued once a month. Each number cc.ntalns about one hundred The moral of the victory IS happIly drawn III the follow- vessels, "Some of larger size than the abO\ e, have been bUllt 
large quarto pages, profusely Illustrated. embracing: (l.l Most of the ing editorial review of the contest and its lessons, by the on the Perkins system, and are running in England. One of 
plates and pages .of the fo�r preceding weekly Issues of the SCI>'''TIFIC Sydney Morwing Herald of April 14 last: them the yacht Emily carries 500 lb boiler pressure. Most AMERICAN, with Its splendId engravings and valuable lnformation: /2. 1 " .  

CommerCial, trade, and manufacturing announcements of leading houses. "The report of the judges in horology, which w e  pub- of our readers are familiar with Mr. Perkins' system, which 
Terms for Export Edition, $5.00 a year, sent prepaid to any part of the lished on Saturday last, was a document of more than ordi- has been fully described in our columns. Those who may 
world. Slnglelcoples 50 cents. lIT Manufacturers and others who desire . . . . . . . . . 
to secure foreign trade may have lar e. and handsomely displayed an- nary Illterest. The slightest glance at It Will show tbat the Wish to refer thereto are directed to an mterestmg article by 
nouncements published In this edltlon:t a very moderate cost. judges brought no small amount of ability and industry to Mr. Perkins, with engravings, published in tbe SCIENTIFIC 

The SCIENTIFIC AM F.1t1 CAN ExllOrt Edition has a large guaranteed Circu- their task. In many other classes of exhibits judging must AMERICAN SUPPLEMENT No. 81, July 21 1877' also to the Jatlon In al\ commercial places tbroughout the world. Address MUN.N & • • . ' . • 
' ' : • •  

[;0.,37 Park Row, New York. to no small extent, be a matter of opIlllOn. Thel'C IS no description of the steam ferry boat, run on thiS prmclple, 
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absolute test by which one photograph, for example, or one given with three pages of engravings in our SUPPLEMENT 
oil paiuting mn be decided to be superior to another. In No. 217. 
exhibits of this kind much mnst be left to the taste of the Engineering theory and practice have for a long time 
critic. Watches and chronometers, on the other hand, can be plainly pointed to bigh steam pressures as one of the surest 
submitted to tbe minutest tests. The care and trouble which ways to economy of fuel. Twenty five years ago our ocean 
these require are not small, but the issue is sufficiently im- steamers carried only 16 lb pressure to the inch, and burned 
portant to warrant all the labor which the judges in horolo- 5 to 6 lb. of coal per hour per horse power. To-day they are 
gy brought to their work. Time-keepers that can be relied carrying 75 Ib. pressure, and burning 2% to 3 lb. of coal per 
upon in all weathers and in all climates, and that are within hour per horse power. 
reach of all classes, are a luxury of no common order, but In Hl40 the Britannia, one of the finest steamers of the 
to a large number of persons they are a necessity also. In Cunard line plying between this country and England, 
these fast· days, when everything must be done to time, it is burned 5,291 Ib. of coal for each ton of paying freigbt 
for a variety of purposes found necessary to make accurate sbe carried, her speed, then considered fast, being 8� knots 
divisions, not merely of the days and hours, but of the per hour. In 1877 the Britannic, speed 1 5'6 knots per hour, 
minutes and seconds also. The verdic t which the judges in burned only 551 lb. of coal per ton of freigJ;!t carried. 
our Exhibition have pronounced on the Waltham watches is Although our present steamers are making fast time and 
one of which any company might be .proud; but the facts are very economical as compared with the earlier ve�sels, 
on which the verdict is based are as in'teresting to the pub- still it is a lamentable fact that on the largest and finest of 
Iic at large as to the parties immediately concerned. One them, furnished with all the latest improvements and best 
of the secrets of American progress lies first in the inven· appliances to secure economy, worked by the most careful 
tion of maChinery, and then in its application to almost all and intelligent engineers, we succeed in putting into our 
descriptions of industry. It is the bringing of machinery steam only about one tenth of the heat realized in our boiler 
to every branch of watChmaking that is enabling Americans fire, the remaining nine tenths of the heat being lost. Only 
to beat the world in this as well as in many other things. in proportion as we make our steam hotter, and expanding 

"There has been a general belief that a' machine-made it more, sball we economize in fuel. In this respect the 
is not to be compared to one that is hand-made, and voyage of the Anthracite is designed by her owners, we pre­

that on this account the English watch must always hold its sume, to be an eye-opener for steamboat owners, not only 
own against the American. This belief will have to be given in this country but throughout the world. If a little bit of 
up, if it is not given up already. It has now been estab- a boat like this, 84 feet long, 16 feet beam, and 10 feet deep, 
lished that machinery can be used for the purposes of watch· can carry its own coal and water across the Atlantic, with a 
making with quite as much success as for those of agricul- pressure of 350 to 500 lb. to the inch, and on one pound of 
ture. The Ame'licans are showing that they can make het- coal per horse power, the naturai inference is that our great 
ter watches than the Swiss or the English, but, what is of steamers, wheIl fitted on the same system, will realize far 
equal importance, they are showing that they can make better results. The change from three pounds of coal to one 
them for less money. The boast of the Yankees is that they pound per horse power means a saving of two thirds in the 
can turn out work cheaper and better than anybody else, coal bill, which is always an enonnous item in the expenses 
and that for that reason the world must take their products. of large boats. We ought to add that another peculiarity of 
It would be difficult to prove that in some departments the i the Anthracite is that she uses the same boiler water over 
boast is wholly without foundation. The American me- and over, only a trifle of fresh water being supplied to make 
chanic is paid better than the English mechanic, and yet good the slight waste. Our New York steamboat men, who 
the work which he turns out can, as a rule, be sold for less. have to pay so dear for Croton water, will be likely to ex 
The reason is, not only that be works harder, but that the amine the water tank of the AnthraCite with interest. 
assistance of machinery enables him to produce the largest ..... • 

result by the smallest amount of labor. A STRANGE EPIDEMIC. 

.. Mr. Brassey, who believes that the workmen of his own On the night of Tuesday, June 15, a remarkable epidemic 
country are equal if not superior to any in the world, main- fell upon several towns in westeru Massachusetts, the town 
tains that an English mechanic can do more work than an of Adams suffering most severely. Out of a popUlation of 
American mechanic. The American really does more, be- 6,000, several hundred-vaJiously estimated from 600 to over 
clluse the inducements to industry are greater, and because 1 ,OOO-were prostrated by a disease resembling cholera mor­
he haA hetter machinery. The success of the Waltham bus. The symptoms were first dizziness, t hen great nausea, 
Company has furnished a striking instance of this. This followed by vomiting and prolonged purging, and in some 
company has now not only well-nigh driven foreign watch- cases delirium. A belt of country two or three miles in 
making companies out of America, but it has shown that it width and several miles long was thus affiicted, beginning at 
can more than compete witb them on their own ground. the west, the whole number of victims being estimated at 
This arises partly from the fact that it can turn out the best from 1,200 to 1 , 500. No deaths are reported. 
work on a large scale, but also from the fact that the prin The cause of the epidemic IS not known, but seems most 
ciple on which it operates enables it to do all this economi· likely to have been atmospheric . For some time the weather 
cally. The Waltham Company claims to have arrived at had been dry and hot. A heavy local rain fell during the 
simplicity, uniformity, and precision in the manufacture of evening, and was followed by or attended with a sudden and 
watches, and the report of our juages shows that its claim great lowering of the temperature. A cbllly fog hung over 
is well founded. One of its discoveries was that a simple the belt of country invaded by the disease, and a h�avy 
instrument, where simplicity is possible, will cost less and ., swampy" odor and taste were in the air. 
be worth more than a complicated one. Another was that The malady reached its climax in about twentv·foUl 
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hours. It was first suspected that the water supply had been 
somehow poisoned, but many people who had not used the 
water were prostrated, while others who used it freely es­
caped. Adams has hitherto been regarded as an exception­
ally healthy town, and the surrounding country is high and 
wholesome. 

---- .. ' ... 

CANNONADING OF OIL TANKS. 

On the morning of Friday, June 11, lightning struck an 
oil tank belonging to the Tidioute and Titusville Pipe Line, 
at Titusville, Pa. The fire thus kindled, raged until Sunday 
night, consuming 200,000 barrels of oil, crude and refined, 
and destroying property to the amount of $1,500,000. The 
most appalling feature in this fire was the successive •. boil­
ing over" of oil from burning tanks of the liquid. To 
empty rapidly a tank containing 20.000 barrels of oil, while 
the latter is on fire, is no easy matter. The pipes connected 
with the tanks were utterly inadequate to remove the oil 
rapidly enough to rob the" boiling over" of its terrors. A 
happy thought suggested itself on Friday to Mr.D.R.Herron, 
of the Titusville Hattery. Obtaining permission, Mr. Her­
ron brought out one of the Parrott guns of the battery. loaded 
it with solid shot, and began firing against the three-eighths 
iron sheets of the distant blazing tank. The first shot glanced, 
but subsequent volleys pierced the shell of the tank, releas­
ing a large quantity of oil that otherwise would have fed 
the flames. The battery then moved on to the Emery tank, 
also burning, and lastly to the Acme tank. Large rents 
were made in all these, and the liberated oil ran harmlessly 
down into a stream. This novel target practice greatly 
shortened the duration of the fire at these tanks, and so 
draiued them that the flames died out for want of fuel, and 
no "boiling over" resulted. 

The peculiar attraction for lightning which these iron oil 
tanks appear to possess has been several times referred to in 
our columns. Whenever a thunderstorm passes fairly over 
one of them it seems to be devoted to destruction. Millions 
of dollars' worth of property have thus been destroyed. No 
practical safeguard has yet been suggested. 

Ordinary buildings, when properly provided with rods 
that are well grounded in the earth, are comparatively safe 
from lightning. Structures made of iron and simply resting 
upon the earth, without rods, are also exempt From electri­
cal damage. Such structures always present a continuous 
body of cond ucting material for the free passage of' elec­
tricity to earth. Why is it, then, that iron oil tanks form 
such conspicuous exceptions to our common experience with 
lightning? Rods put on other structures save them; but 
rods have been put on oil tanks, masts with rods have sur­
rounded. the tanks, but the tanks were exploded by light­
ning all the same. 

We will repeat a possible explanation which we have 
heretofore gi ven. From every oil tank, according to our 
theory, there is a constant escape of light hydrocarbon 
�apor, which Forms a permanent cloud or column, rising to 
a great height above the tanks, far above any rod that could 
be erectt'ld. This vapor rod is a conductor, which the light­
ning naturally Follows, sets on fire the vapor, and explodes 
the tank. 

A column of heated air or vapor rising from a chimney is 
well known to be a conductor for lightning; t.he rise of 
hydrocarbon vapors is illustrated by the balloon. 

If the theory we have' outlined is correct, the remedy for 
the electrical explosion of oil tanks is to be found in such a 
treatment of the oil, or such a construction of tank, as shall 
prevent any escape of the light vapors. 

.. I ... 

NAVIGATION IN FOGS. 

The disastrous collision of the Sound steamers Narragan­
sett and Stonington was quickly followed by one at sea, by 
which two great passenger ships escaped instant destruc­
tion almost by a hair's bread th. 

Shortly after noon, Monday, June 12, the National Line 
steamship Queen, bound from London to New York, and 
within 300 miles of her journey's end, ran into the Anchor 
Line steamship Anchoria, on the way from New York to 
Glasgow. The bow of the Queen struck the Anchoria on 
the port side, about twenty feet abaft the foremast, smash­
ing a great hole through the iron hull. Two compartments 
of the Anchoria filled immediately, but the partitions stood 
firm, and the other compartments sufficed to keep the vessel 
afloat. 'The bow of the Queen was badly crushed, and her 
forward compartment was flooded. Fortunately the bulk­
head proved stanch, and the ship was saved. The fog 
was very thick, and both ships were going at full speed. It 
is said that the captain of the Anchoria mistook the whistle 
of the Queen for that of the Anchoria's companion vessel, 
the Victoria, whieh left New York at the same time, and 
was probably not far away , and before the error was discov. 
ered the ships were too close to avoid the catastrophe. Had 
the sea been rough or the partitions l ess 'stanch, both ships 
must have gone to the bottom almost instantly. 

The passengers of the Anchoria were transferred to the 
Queen, which was least hurt, and the two ships sailed to­
gether for New York, arriving Tuesday noon. 

These two collisions, coming 1n sllch quick Succession 
and imperiling so many lives, give terrible emphasis to the 
dangers attending navigation in foggy weather. They 
make very pertinent also the quer.y whether the means now 
employed for discovering the position and nearness of un­
seen vessels are at all commensurate with the necessities of 
the case. or with the means already known, and known to 
be well calculated to prevent such dangers. In a dense fog 

the ordinary ship's light· is visible scarcely more than a 
ship's length; and as it proved in the case of the Narragan­
sett and Stonington, the time between thus sighting an ap­
proaching vessel and the instant of collision is fatally brief. 
The recent test of electric headlights for ships in this har­
bor clearly demonstrated the possibility of projecting a beam 
of electric light through the den�est fog for a thonsand feet 
or more, and through ordinary fogs a distance several times 
as great. 

. Except in very rough weather the steam whistle can be 
heard a long distance, but it is Hable to be a treacherous 
guide. It is not always possible to determine by the ear 
alone the direction from which a sound comes; and it would 
seem that a mistake of this nature was made on the Stoning. 
ton, since the order intended to change her course aw!ty 
from that of the Narragansett only served to precipitate the 
collision. Had the whistle of  the Queen signaled her 
course it could not have been mistaken for that of a ship 
sailing in the opposite direction, and the safety of two great 
floating hotels and their occupants would not have been iin­
periled thereby. 

Means for the better penetration of fogs. for determining 
the direction of unseen sources of sounds, and for enabling 
steamers to announce to all within hearing the coUrse 'they 
are pursuing, seem therefore to be imperative necessities' on 
shipboard. The first is furnished by the electric headlight, 
with a system of projection similar to but more efficient thaI! 
that used on locomotives. The last would be proviaed by 
an efficient code of whistle signals to indicate the several 
points of compass. The second need is supplied by the in 
strument figured in the accompanying illustration. 

PROFESSOR MAYER'S TOPOl'HONE. 

3 

the interference of the sound waves is per fect. In either 
case the determination of.the direction of the source of the 
sound is almost insta'lltaneous, and the two methods· may he 
successively employed as checks upon each other's report. 

It is ohvious that with such a help the pilot in a fog need 
never be long in doubt as to the direction of a warning sig­
nal; and if need be he can without much delay, hy succes­
sive observations and a little calculation, determine, approxi­
mately at least, the distance of the sounding body. 

----- --..... _'H .... ' ..... _-----

EFFECT OF AGE ON THE QUALITY OF mONo 
Professor Bauschinger, in 1878, tested iron taken from a 

chain bridge built in 1829, and found that fifty years of use 
had not perceptibly altered its quality-either its strength 
or its elasticity-as reported at the time of its erection. He 
also examined metal from another bridge built in 185�, and 
found that the average quality remained as given by Von 
Pauli at the time of its erection. 

Professor Thurston, testing pieces of the wire cable of the 
Fairmount Suspension Bridge, recently taken down at 
Philadelphia, after about forty years' use, found the ironto 
have a tenacity and elasticity and a ductility fully equal to 
the best wire of same size found in the market to-day. 
, He therefore concludes that iron subjected to strains such 
as are met with in properly designed bridges does not de­
teriorate with age. 

A COLtISIOlfllETWEEN LARGE PASSENGER STEAMERS. 
During a f�gnear midnight, June 11, two of the large pas­

senger steamers plying on Long Island Sound, Stonington 
line, between New York and Boston, came in collision, 

while running at considerable speed. One of 
the boats, the Narragansett, was struck near 
the middle, her side cut open, and a smoke­
pipe knocked over, which ma� .a down 
draught tbrough the furnace, driving I)ut a 
great sheet of burning gas into the cabins and 
between decks, by which the vessel was set 
on fire, at the same time the opening in her 
side caused her to begin to sink. Some three 
hundred passengers were on board, and a 
frightful scene of confusion followed. Hap 
pily there was a plentiful supply of life-preser­
vers, some life-rafts, and a few life·boats. 
There was delay iu lowering the boats, but 
the rafts, ·life·preservers, chairs, and other 
floatables served to support most of the unfor­
tunate people, who, to escape the flames, were 
obliged to leap quickly into the water. About 
fifty lives were lost; the remainder were res­
cued by boats from another steamer, the New 
York, als6 by help sent from the other da­
maged vessel, the Stonington. 

It seems remarkable that so many were 
saved.. This calamity illustrates the neces­
sity for further effort on the part of inventors 
to discover new and improved means for fog 
signaling, saving life, preventing the spread 
of fires, and keeping vessels afloat. Most of 
the large local steamers that communicate 
with New York are veritable palaces, built re· 
gardless of expense, and supplied with every 

The aim of the topopbone, which was invented and pat- known reliable appliance for safety; but the occurrence 
ented by Professor A. M. Mayer, last winter, is to elJ.able of accidents like this and their disastrous results show that 
the user to determine quickly and surely the exact direction much remains to be done before navigation, even upon 
and position of any source of sound. Our figure shows a smooth waters, can be considered secure. 
portable style of the instrument; for use on ship-board it The life-rafts of the Narragansett seem to have proved 
would probably form one of the fixtures of the pilot-house more useful than the life-boats in rescuing the drowning peo­
or the" bridge," or both. In most cases arising in sailing pIe, the rafts being more quickly and easily launched, re­
through fogs, it would be enough for the captain or pilot to quiring less skill, etc. 
be sure of the exact direction of a fog horn, whistling buoy, The upperworks of our river and Sound passenger steam­
or steam whistle;. and for this a single aural observation ers consist at present of a mass of light. dry woodwork, 
suffices. forming cabins that are very comfortable and commodious 

Every one has twirled a tuning fork before the ear, and for travelers, but highly dangerous in case of fire. 
listened to the alternate swelling and Sinking of the sound, as The collision of river steamers above described was iol­
the soundwaves from one tine re-enforce or counteract those lowed a few hours later by a collision between two great 
from the other tine. The topophone is based upon the same ocean steamers, accounts of which we give in another 
fact, namely, the power of any sound to augment 01' destroy column. 
another of the same pitch, when ranged so that the sound .. , • • .. 

waves of each act in unison with or in opposition to those Honors to an �ged Chemist. 

of the other. The chemists of Germany are collecting money for the pur-

Briefly described, the topophone consists of two resonators pose of presenting a gold medal to Prof. Woehler on his 
(or any other sound receivers) attached to a connecting bar eightieth birthday, which will be July 31, 1880. Prof. 

Woehler is one of the most distinguished as well�sthe oldest or shoulder rest. The sound receivers are joined by flexible 
tubes, which unite for part of their length, and from which of living chemists. Himself a pupil of old Berzelius, a con­

ear tubes proceed. Oile tube, it will be observed, carries a temporary of Liebig, and the loved instructor of many of 

telescopic device by which its length can be varied. When our best chemists, his name is equally respected on both sides 
tHe two resonators face the direction whence a sound comes, of the Atlantic. Profs. Jay and Chandler, of Columbia Col­

so as to receive simultaneously the same sonorous impulse, lege, New York city, two of his former pupils, are receiving 

and are joined by tubes of equal length, the sound waves re- contributions from those who wish to join in this well de-
served memorial. ceiv{ld from them will nece�sari:y re-enforce each other and _ '. • 

the sound will he augmented. If, on the contrary, the re- Perseverance under DUBcnIties. 

sonators being in the same position as regards the source of A good lesson to young people inclined to exaggerate the 
sound, the :-esonator tubes differ in length by half the wave hinderances to their success in life, and to think that their 
length of the sound, the impulse from the one neutralizes chances are too poor to justify honest exertion, is furnished 
that from the other, and the sound is obliterated. by a young colored man of Columbu�, Ohio, F. P. Williams 

Accordingly, in determining the direction of the source of by name, now serving in that city as census enumerator. 
a", sound with this instrument, the observer, guided by the Several years ago he was run over by a train of cars, his arms 
varying intensity of the sound transmitted by the resonators, being so mutilated that both had to be taken off near the 
turns until their openings touch the same sound waves sim- shoulder. Lacking hands he learned to writelegil}ly by hold­
ultaneously, which position he recognizes either by the great I iug his pencil between his' teeth. He writes quite rapidly, 
augmentation of the sound (when the tube lengths are equal), '[' and in his work 8S enumerator takes an average of 200 namell 
or by the cessation of souud, when the tubes vary so that a day. 
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