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J tientifit �lUeritan. 
THE OFFI CIAL REP OR T  OF THE "MAIN E" DI SA STER. 

It is IIOt, within the province of the 8CIENTIFIC 
lUIERICAN to lliscuss the political asped:,; of the 

problt'1II w hich eonfronts this country with reganl to 
C u ba. It is not for us to dt'tt'rmine whether the 

presellt cO lluition of this llllha ppy islaIHI , blighted as 
it is by all the mist'ries of a two years' war, ean be 
considereu as a ffording a casus belli between ourselves 
and Spain. 

The blowing lip of the battlt'ship "Maine," however, 
presents a problelll of an entirely different cOlllplexion 
-one that has touched the nation to the quick. How 
deeply we have felt the loss, all(l appreciate the terri­
ble eircumstallces attelldillg it, is shown by the signifi­
cant, the portt'ntou8, calmlless and self-restraint with 
which the si tuat ion liaS been elldure(l. The attitude 
of the public has been one of anxious all<l patient ex­
pectation, ill which hasty cOllel llsiolls allll precipitate 
actions have lllet with universal disapproval. 

The report of the Xav�d Court was Jua(le public by 
the President without a word of COllllllent on Monday, 
March 28, and with regret we have to say that tl)e 
worst fears have been realized and tile suspicion that 

the " Maine" was destroyed by a 8U blllarine mine is 
fully confirmed. 

The sUIlJlllt1ry of the official report has been pub­
lished in the daily press and is already widely known. 

On another page we reproduce the most important 
drawings which acccHupany the report, by studying 
which the present condition of the wreck wiil be made 
perfectly clear to our readers. 

The appearance of th e wreck . as indicated by the 
drawings, proves not only that the ship was wrecked 
by explosives placed beneath her, but that the mine 
must have been of vast size and power. No automobile 
torpedo could have blown the central portion of the 
hull out of existence and forced the keel at frame 18 
right up through the body of t h e  ship chrough a ver­
tical distance of thirty-four feet.. 'Ve have on record, 
thanks to the Chilean war, concrete evidence of what 
effect a Whitehead torpedo will have against the hull 
of a ship like the" Maiue." In that war the ,. Blanco 
Encalada" was struck below the water line, at about 
the same point on the port bow a8 the " Maine," by a 
torpedo carrying 175 pounds of guncotton. The result 
was a horizontal rent in the plating, twenty-five feet 

in length and not over five feet in width at the widest 
part. The ship was raised and repaired, the injury 
being quite local. If it took 17;> pounds of guncotton 
to produce a local rent in the "Blanco Encalada," it 
must ha\'e taken a simply enorlllOus amount of ex­
plosive to produce the awful wreck of the hull of the 
., Maine" which is shown in the official drawings re­
ferred to. The tcaring open and throwing back of the 
d�cks was undoubte d ly the result of the subsequent 
explosion of one 01· more of the llIagazines within the 
ship. 

The scale on which the scheme of destruction was 
carried out was too elaborate for exeeution by private 
individuals. and it is unlikely, on account of the risk 
to general sh i pping, that the mine was left to be ex­
ploded by being struck by a moving vessel. The 
" ]\faine," lying at anchor, would swing about WIth 
change of· t ide over an aJ'll sOllie 700 feet in diallleter. 
The exact location of the mine mus t have been under­
stood by the eonspirators on shore, aud careful obser­
vation of the exact position of the" Maine" must have 
been obtained in order that the Illine.could have been 
electrically exploded at the exact moJtlent at which 
the i l l-fated battleship floated over the fatal spot. 

The authors of this horrible catastrophe are un­
known. In all probability the solution of the ques­
t ion will ever remain a mystery. It seems, however, 
impossible t h at a mine containing many hundred pounds 
at guncotton or similar explosive eould have been 
placed under the vessel after she was auchored there. 
If a mine had been placed there before this particular 

point of anchorage had been selected, it lIlUS t have 
been with the knowledge of the authorities. The fact 
that this place of anchorage was an unusual one and 
that, according to t h e  report�d cvidence of Capt. Stev­
ens, of the " City of 'Vashiugton," it was the least used 
buoy in the hm'bor, and no warships had been moored 
there, to his knowledge, for fiw� or six years, lends food 
for a terrible suspicion. It is doubtful, however, after 
all h as beE'n �aid and done, whethedhecirculllstantial ev­
idence surrounding-the case can do any more than sug­
gest a strong suspicion of cOlllplicity on the part of some 
ind ividuals who. were familiar with the harbor and the 
eonditions exi�ting there. It is probable before this 
issne, o.n wh ich we are now going to press, is pnbli�hed 
that the question of war or pE'ace arising out of the 
political questions before mentioned will have been de· 
cided upon. Should this not be the case, we see no 
reason why the question of the " Maine" explosion 
should not be adj usted consi stently with our honor 
and the humiliation of Spain, without the terrible 
arbitrament of the sword. 

It does not seem to us that indemnity for the loss of 
the" Maine" would be an improper course for us to 
take. It. is cE'rtain, however, that whatever form of in­
denmity may be deterruined upon, it must include the 
ultimate independence of the island of C 11 ba. We 

speak of indemnity, not because we feel that the lo�s of 
the £1001' fellows on the ill-fatE'tl battleship is one which 
eall be determined in cold dollars and cents; not be 
eanse we feel that a pUllitive award woul d  repay us 
for the loss of the noble vt'��t'l ullder such eircum· 

Htances; not because it is possible that an affair in 
which one's honor is inY()lved can be treated as a COIll­
Ilwreia l contract, but becallse this is the end of the 
lIineteellth century and the time has been reached 
when di'ffereuceH, no matter how great their gravity, 
arisillg between Ilatiolls as between individ uals shouhl 
be settled in sOllie ot hel· Illanner than by force of arms. 
\Ve havE' reached tht' period whf'1l a new century is 
about to dawn , an d with it. we hope, a civilization 
that will ena ble us to settle OUI' q llarrels on a plane 
sOlllewhat higher than that of the savage. All praise 
is dtle to the chief executive, who, during this time of 
crisis, has taken a wise and honorablP course, and 
whosE' aim has been, as we believe it will be to the end, 
to preserve peace with honor. 

------------�.--�,.�,�.-------------
A "QUEE R "  PA TE NT BILL. 

At this season of the year Congress is usually deluged 
with a llIass of patent bill�, which, as a rule, are a mix­
ture of good and e\'il. Some of them are drawn in en­
tire ignorance of the aims. purposes or working of our 
patent system. SOllie of them are introduced to ad· 
vance the peculiar theories of sOllie enthusiast or to 
promote the particular interests of some locality. 
Some are i"ntroduced by lllelll bel'S of Congress in good 
standing, but at the request of sOllie constituent whose 
influence may not be dIsregarded. SOllle are introduced 
through 1lI0th'es that it would requit'e the art of the 
Magi to understand, and some through no llIotive at 
all .  \Ve yearly take occasion to cOlllment upon SOllie 

of these fre(�k bills. This year we have not given this 
class of legislation the usual attention, owing to war 
and rumors of war and other llIatters that ha\'e needed 
urgent attention. 

One of the bills  that fal ls within one or the other of 
the kinds of legislation referred 10 above is H. R. 57G4, 
introduced by Mr. Reeves. This bill provides that any 
one may manufacture, sell and use a patented invention 
upon obtaining permission so to do from the COlllmis­
s ioner of Patents. The inventor is required, before tIlE' 
issue of the patent, to file a sworn statement of the esti· 
mated cost of manufacture" under favorable circulll­
stances. and with proper machinery." Any person, COl'­
poration or lIIanufacturing company shall have thE' 
right to begin to manufacture under the patent, with OJ' 
without the consent of the owner of the patent, n poll 

depositing with the Commissioner a sum not less than 
one percentum and not more than ten percentum of 
such estimated cost of Illanufacture. There is gl't1ciousl�· 
included a provision, beautifully bound with red tape. 
whereby a fraction of the money thus deposited shall 
actually be paid to the paten tee. Lest the inventor 
might be influenced by what Poe called" the Imp of the 
Perverse," and d emur to the benevolence thus bestowed 
011 him, there is another little joker provided in the 
form of an undisguised threat, and his patent is open 
to proceedings for its condemnation-proceedings well 
calculated to be short, sharp and deeisive. If the sub­
ject matter of the proposed law were encountered else­
where than in a bill actually presented in Congress, it 

might well pass as a delightful example of humor pe­
culiarly AllIerican. Thus, any one having an acquaint­
ance with inventions and patents knows, if he knows 
anything, that it is very often rather desirable to ob­
tain patent protection here and i ll Europe before sub­
mitting the invention for estimates of the cost of "propel' 
machinery," and that the" favorable circulllstanees" 
will depend on the size of the orders he can dispose of 
to the public. When any eO lllpetitor may manufac­
ture and sell without any cost of experilllentation (the 
inventor having done all the experimenting), the large 
orders and" favorable circumstances" of the inventor 
will be IIlade impossible. It is very clear that the in­
velitor's .. favorable circllmstances" are not worrying 
the sponsors. The Commissioner of Patents is required 
to keep accounts, not of· one person, firm or corpora­
tion, but of all  persons, firms and corporations seeking 
to manufacture the inventions of others-a pleasing 
prospect to an official who is not given assistants 
E'£JOugh to cal'ry on expeditions l v the ordinary routine 
bu�iness of the office. TheComlllissioner, undE'r the 
provisions of this bill. however, would be expected to 
possess not only the vast knowledge and learn ing and 
experience that is now looked for in the incumbent of 
that offiee, but he will require an intellectual equip­
ment far transcending the lIlarvelous endowments of 
the all-wise Solomon;· for he will be called .upon to tell 
at a glance the propel' value and fix a fair royalty upon 
the 20,OO() or more patents which are issued annually. 
As everyone knows who has had allY experience in 
patent lllatters, there is no more diffieult matter to de­
termine than the Illal'ket value of all untried or unde­
veloped invention. Merit alone does not enable one tc 
cietermine such a value, as it is nE'cessary that there 
should be a market: and the market value will flu�­
tuate with the extent and nature of the demand, and 
with the chal'acter and finanei;:'! '·esources of those who 
seek to obtain POSSession of the rights under the patent. 

© 1898 SCIENTIFIC AMERICAN, INC.



There is no danger, however, that �Ilch a bill will be­
COllle a law. Before s uch a measnre could receive 
favorable considerati on in Congress, some member 
would doubtless rise on the floor of the House and 
·would remind that body that the inventors are not 
the only class benefited by wise patent law5. Such a 
one could not do better than use the words of the 
Hon .  Thos. A. J enckes in an earnest address in Congress 
on April 22, 1870, delivered in defense of our patent 
system, in which he said :* 

" No w  every invention p ublished through the Patent 
Office adds something to our knowledge. and, if useful ,  
illcreases the material wealth of the world. And I do 
not hesitate to say that the s u m  of these val ues, the 
aggregate increase to the wealth of this country, 
from the inventive genius of the people fostered and 
p rotected by the patent laws, has been greater than 
that derived from the protective tari ffs passed since 
the government was organized under the Constitution." 

AXOTHER BIJ,L. 

Of a similar character with the above bil l  may be 
mentioned Senate Bill  4239, introduced "by req uest. " 
This bill is designed to fix the statute of limitation 
within which suit must ue brought for infri ngement of 
a patent to a very short period. Anyone owning a 
patent or an interest in a patent must bring suit against 
any inventor or manufacturer infringing his patent 
within a term of one year from the date of said in­
fringement. The hardship of such a provision need 
not be d welt u pon by us. Our country is a very vast 
one and extends over a territory of 3,000 llIiles from 
shore to shore. Still an inventor liYing in a remote por­
tion of the country, perhaps, must begin suit against 
an infringing manufacturer' within one year, or forever 
lose all right to recover either damages or royalty for 
the use of his invention,  even though he may be in 
entire ignorance of said infringement. ·What is still 
more flagrant, he " is forever debarred from collecting 
damage from said . . manufacturer. " S uch a bill 
puts the i mpecunious inventor living in the country. 
who is unaware what progress and development is 
being made in the industrial world, entire l y  at the 
mercy of the man ufacturing comlllunity. 'fhis is an 
exception to the old saw, "Where ignorance is bliss 'tis 
folly to be wise. " A m anufactu rer might surreptitiously 
man ufact ure a patented article and put it on the 
market in a relllote section of the country, so that its 
introduction would not be known, and still, after hav­
ing had the articles on sale for a year, he becomes 
owner of the patent in so far that, henceforward, he 
may continue the manufacture of same unmolested, 
and the i nventor, as against such infringer, has no 
standing in court. Such a bill, if made a law, would 
bring about a system of such gross abuse and dis­
honesty as to serve in a little while to overturn our 
entire patent system. 

e ·  •.• 
TH E SU BMAR INE TORP ED O BOA T. 

Rightly or wrongly, the naval world believes that the 
production of a successful submarine torpedo boat will 
mark the greatest revolution that has ever occurred in 
naval warfare. The change from sails to steam, the in­
trod uction of armor plate, the breechloading gun, the 
advent of the torpedo and the torpedo boat, have all in 
their turn produced radical changes in the construc'­

tion and the tactics of war vessels, but not any one of 
them has ever produced the uph eaval of long·establish­
ed customs or the distrust of accepted theories which 
will occur on the day that a thoroughly practical sub­
marine boat makes its appearance. 

Therp is  a general belief that an effective under· water 
warship would have the above-water ship at its mercy, 
and we think the belief is well founded. 

Of all naval devices that have been made t.he o bject 
of painstaking invention, there is probably none whose 
history at once dates back so far and includes so many 
repeated and heartbreaking failures. We say this 
with the knowledge that su bmarine boats have been 
built which have contai ned many of the elements i n­
dispensable to success. Unfortunately, in most cases 
there have been defects which ultimately relegat­
ed the device to the rubbish heap. The reason for 
this is not far to seek. Submarine navigation and 
warfare are in the nature of things so difficult, are beset 
with so lllany contingencies, that the ships in which 
they are carried on must be marvels of ingenuity and 
constructive ski ll and must meet a n umber of exacting 
requ irements which never trou ble the designer of a ship 
of the ordinary type. 

For instance, in these days of 20-knot warships with 
their great helm power, a successful submarine boat 
must be swift and capable of rapid maneuvering. It 
m ust be able to run at various degrees of submersion 
without any liability either to plunge or to rise to the 
surface. It must be capable of maintaining the bam e 
course after divi n g  as it was holding on the surface. It 
must be capable of approaching the enemy unseen, 
or, if any part of it be visible, it  must be so small as to 
be safe from destruction by rapid· fire guns. The boat 
should be large enough to contain a full crew and 
abundance of ammunition, for there is no reason to 
suppose that submarine artillery will  miss the Illark 

• Thi. addrc,. is published in full in this week's SUPPLEMENT. 

less fr'eq ueutly than that in nse above water. More- effects and will tend to the good of the incandescent 
over, the moth'e power must be of a kiud that will not gas industry. 
fill  the vessel with poisonous products of combustion, ------.... �.�._4.� ........ _-----

and, abo\'e all, an absolutely reliable system of air sup- TH E BILL TO INCR EA SE TH E PA TENT OFFI CE F OR CE. 

ply must be provided for the crew. 
In the century or more which has elapsed since 

serious attempts were first made to build a sub marine 
boat, America has played an important part, the first 
at all practicable vessel being b uil t to ward the close of 
the last century by Bush nell. This tiny craft all but 
succeeded in destroying the British ship" Eagle, "  and, 
considering the tllne in which it was built, there is more 
credit to bil given to Bushnell's boat than any of its 
successors, which have had the experience of their 
predecessors to guide them. 

The celebrated Fulton was the next to grapple with 
the problem, and the story of his " Nautil us" is well 
known. Philips' boat, launched in 1851 on Lake Michi­
gan , deserves notice, and next to that came the French 
boat" Le Plongeur." The destruction of the United 
States steamer " Housatonic" by a submarine boat 
showed the tremendous possibi lities of this form of 
warfare. Passing by several 1lI0re or less successful 
attempts aftc>r the civil war, we cOllie to the celebrated 
Nordenfeldt boat, and later that of G-oubet. Con­
siderable claims are made for these craft and for the 
French boats, " Zede" and "Gymnota, " and the 
Spanish boat" Peral ."  It is for obvious reasons d iffi· 
cult to obtain accurate information regarding the per­
formances of these vessels; but the fact that they are 
not being built in any num bers suggests that their 
success has been limited. 

The H olland boat, which is described else where in 
our columns, i s  the last of severa l that have been built 
by the inventor during the past twenty years. It eIll­
bodies the results of a wide experience, and its trials in­
dicate that the type contains al l the elements of suc­
cess. The larger boat, the " Plunger," now completing 
at \Vashington, will have speed, great offensive power 
and a wide radius of action. It wi ll  be capable of join­
ing a fleet, cruising with it and forming part of the line 
of battle. 

It is scarcely necessary to point out the .deadly exe­
cution whieh could be wrought by :,;uch a vessel, not 
merely at night, but in an open battle by day upon the 
high seas. If the ordinary torpedo boat destroyer, 
which makes its dash u pon the enemy in the open at 
the risk of being sunk by gun fir'e, is so dreaded by the 
larger warships, what shall be said of a torpedo boat 
which can sink beneath the waves and deliver half a 
dozen torpedoes from an u nseen and unassailable posi­
tion? 

If it is deadly by day and in the open, it will be 
doubly so by night. No searchlight would be powerful 
enough to detect the insignificant conning tower of an 
approaching submarine boat before it was well within 
striking range. No roadstead would be secure from its 
attack. and no fleet would dare to enter. a harbor de· 
fended by thesp invisible, swiftly mov!ng and destruc­
tive l ittle craft; i n deed, it is difficult to imagine just 
what would happen if  a flotilla of th ese deadly little ves· 
sels were dispatch(d against a fleet of the enemy's ships. 

• I . . .. 
TH E W ELSBA CH PA TENT SUS TA INED. 

The decision of Judge Townsend,  a justice of the 
United States Circuit Court. on March 25, i n  the 
matter of the 'Velsbach Light. Company vs. the S un­
light Incandescent Lamp Company, issues an injunc· 
tion against the latter com pany and calls for an ac­
counting. It is the first decision rendered by the 
courts. other than tem porary injunction cases, wherein 
the'Velsbach interests have sought to prevent others 
from manufacturing mantles, The case was based on 
what is known as the Rawson patent, which recites a 
method of treating ma.ntles so that the strength of the 
material and the durability of form is imparted to the 
fragile incandescing hood. The Rawsons were prac­
tical men and were prompt to recognize that the man­
tles required supplemen tary treatment to render the m  
rigid s o  that they could b e  transported safely. 

It was found that paraffine answered the p urpose, 
and this use of paraffine or other suitable material wa>: 
patented. The defendants set up that they were not 
employing paraffine or any of it.s equivalents, using " a 
solution composed chiefly of collodion with the addi­
tion of a s m all percentage of castor oiL" 

Judge Townsend disregards the w hole question of 
material, and says sweepingly: 

"The i n vention of the patent in suit transferred 
the 'Velsbach mantle from a laboratory experiment into 
an article of COIllmerce: that it has su ccessfully over­
come the obstac les previously enconntered, and has ac­
complished results quite as important as the original 
Welsbach i n vention, is admitted. For these 
reasons this patent should not be narrowly interpreted, 
but should be so construed as to cover a broad range 
of equivalents. While collodion is not chemi­
cally an equivalent of a hydrocarbon resin gUill, and is 
not paraffine or shellac, it performs the saIlle function 
in the same mann er and with the same result." 

In short the court protects the result without regard 
to the mat�rials which lIl ay be employed to attain 
that result. The decision will be far-reach ing in its 

The inventors and manufacturers of the cou ntry will 
leal'll with gratification that the bill  for providing a 
moderate incn,ase in the Patent Office force, which was 
more fully referred to editorially in the SCIRNTIFTC 

AMERICAX of Apri l 2, is meeting with strong official 
suppor't" which is l ikely to secure its enactment into 
law. The COlllmissioner of Patents under date April 16 
states that the members of the Senate Committee on 
Patents admit the urgency of the rel ief asked for in the 
bill. The passage of the bill will, without doubt. 
remedy the delay which now occurs in the examination 
of patent applications. The following urgent letter of 
the Commissioner sets forth the condition of the case : 

DEPARTMENT OF 'I'HE INTERIOR, 
UNITED STATES PATENT OFFICE, 

WASHINGTON, March 18, 1898. 
My DEAR MR. SECRETARY: Referring to my con· 

versations with you relative to an increased force for 
this office, I wish to report that Senator O. H. Platt, at 
my suggestion ,  intr'oduced the bi l l  in the form of an 
amendment to the sundry civil appropriation bill. I 
had a hearing before the committee yesterday. Every 
member of the com mittee presen t  admitted the urgent 
necessity for the reli ef we asked for, but dou bted the 
advisability of putting it i nto that appropriation. 
Upon their suggestion Senator Platt yes terday after· 
noon introduced the bill  as Senate bill 4168. 

I wish you would send to Sen ator O. H. Platt at the 
earlieEt possible moment your approval of the measure. 
The passage of the bill would without doubt result in 
the earlier issue of patents and enable a more complete 
and thorou gh examination to be made, thereby pre­
venting the issue of many worthless patents. The 
public would be the gainers by this, and man ufacturers 
and inventors certainly would be greatly assisted and 
pleased, because they would have their applications 
passed to issue in better form and at an earlier date. 

In 1886 there were 188 examiners in this office, and at 
the present time there are 200. The number of appli­
cations recei ved in 1886 was 35,968; in 1897 the number 
was 47,905. There was, as you will see, an increase in 
w ork of about 33 per cent, while the i n crease in force 
is only 6 per cent. Each examiner in 1897 did at least 
17 per cent more work than in 1886. 

T he�e are a few of the reasons which lead me to ask 
you to make the indorsement as strong as possible. 

I remain, very respectfully, yonrs, 
Hon. C. N. BLISS, C. H. DUELL, 

Secretary of the Interior. COIllmissioner. 

It  is unnecessary to say that the bill has received the 
unqualified approval of the Secretary of the Interior, 
who wrote an urgent letter to Senator Platt, as sug­
gested in the letter of the Commissioner. 

• 1111 •• 
NA VA L  APPR OPR IA TION BILL PA SSED, 

A bill  appropriating a sum of $39,000,000 for naval 
purposes has been passed by the House. 'fhe alacrity 
with which this important measure was di sposed of 
was prom pted, no dou bt, by the extremely cri tical con­
dition of our relations with Spain and the growing 
impression that hostilities might be precipitated at 
an early date. The bil l  authorizes the constrnction of 
three first-class battleships of about 12,000 tons dis­
placement, together with twelve torpedo boats and 
t welve torpedo boat destroyers. The original recom­
mendation, as it came before the House, called for' 
three battleships, six torpedo boats and six destroyers. 
An amendment was offered to strike out t wo battle­
ships and double the number of torpedo craft ; but, 
fortunately, ".j:lile the latter part of the suggestion was 
followed, no reduction was made in the n u m ber of 
batt.leships. When these ships have been built, we 
shall possess twelve first·class battleships and between 
three and four dozen torpedo craft, large and small. 

. '.' . 
R ELI EF F OR CU BA N FAM INE SUFF ER ERS. 

The Central Cuban Relief Committee, appointed by 
the President of the United States, in this city, is under­
taking an excellent work in securing contributions 
of food, clothing, etc. , for the famine mfferers in Cuba, 
and is planning to load a ship to be dispatched as soon 
as possible, which is to be called the" New York and 
New Jersey Relief Ship." 

The graphic reports made by our visiting United 
States Senators of the serious condition of affairs in 
Cuba must necessarily enlist the sYllIpathy of all who 
desire to alleviate the su fferings of the famine-stricken 
inhabitants. 'Ve are ad vised that .!\:fl'. Stephen E. 
Barton, chairman, 401 Temple Court; of this city, will  
receive contri butions and give information respecting 
the matter. 

... , .. 
RAOUL PICTET in 1895 exposed h imself, excepting his  

head. to a vpry low temperat.ul'e in a refrigerator. 
There was no sensation as of chill from cold, but a 
tickling sen sa,tion was felt both on the exterior and in­
terior of the body. There was also a marked feeling 
of hunger. He says that for the first time in six years 
he was really able to enjoy food. 

© 1898 SCIENTIFIC AMERICAN, INC.



A N  IMPR OVED R OTAR Y  ENGINE. or a book. The lower end of the frame has a handle. by brink of the aven. The next was to gather a quantity 
The engine shown in the i l lustration is designed to taking hold of which the clamping bar is lifted to per- of the wild boxwood that grew amid the dolmens, and 

work with a minimum of friction. has but few parts, mit the removal of the book .or manuscript, Or, when a make a fire by which to warm ourselves and cook our 
and is not l iable to get out of order. It has been pat- page of mauuscript has been copied, it may be swung dinner. Preparations followed far descending the 
ented by G utie H. Tuttle, of Montgomery, Ala. , and to the rear over the clamping bar. The spacing or line aven. Four stout crowbars were fixed firmly in the 
W illiam 'V. Buford, of Donaldsonville, La. 'l'he en- plate is mounted on a rod secur.ed to a slide movable 
gi ne comprises two cylinders in one casing, the cylin- in  a guideway at one side of t.he manuscript support, a 
del'S being separated by a central web, and the shaft spring pressing on the plate to hold it in firm contact 
carryin g t wo wheels or disks, each occupying one of with the outer page of the manuscript. The slide ex­
t he cylinders. To opposite sides of each wheel or disk tends to the rear of the support, where it carries spring­
are attached t wo abutments, each having in its face a pressed pawls in mesh with two rack bars. one fixed 
packi ng strip to make stearn-tigh t contact with the to the back of the support, while the other slides in 
periphery of the cylinder, and each abutment has on bearings, and has at its lower end a finger piece pro­

TU T TL E  A ND BUF ORD ' S  R OTAR Y ENGINE. 

one side a cam or incline adapted to engage and move 
a sliding abutment or plate, the opposite end of which 
has movement across the supply port. One end of a 
fiat spring is secured to the lower end of the sliding 
abutment by means of dovetail tongues, the spring be­
ing adapted to lie in a recess in the periphery of the 
cylinder, and its opposite end being secured in position 
by screws. The spring extends from the sliding abut­
Dlent in a direction opposite the direction of rotation of 
the wheel or disk on the shaft, the cam or incline on the 
wheel pressing the spring into the recess as the abutment 
or sliding plate is moved across the supply port, and the 
spring moving the sliding plate down to admit steam 
behi nd the piston head as soon as the latter has passed. 
The steam pipe delivering steam to the engine is forked 
into t wo branches, so as to deli vet· steam to each side of 
the engine. The exhaust port is placed at an angle of 
about ninety degrees froll1 the steam port, and the two 
piston heads of each wheel being attached at an angle 
of about ninety degrees on opposite sides, alternat e  
with each other t o  bring one of the piston heads into 
use at all  times. The spring plate is so proportioned 
that the pressure of the movable abutment on thp 
wheel will be very slight , thus avoiding undue friction. 

------...... -0.--.-• •• -- --.. ----
A MA NU SCR IP T  H OLD ER A ND SPA CER. 

A device more especially designed for the use of type­
writers, to  securely hold t h e  mannscript in place and 
pel"luit of I'ead i l y  turning its pages, while properly i n­
(l icating the l ines of writing as the copying proceeds, 
is shown in the accompanying ill ustration, and has been 
patented by Albert N. Woodruff, of the United States 

W OODRUFF ' S  MA NU SCR IP T  H OLDER. 

Engineer Corps.' Willets Point, New York Harbor. 
Fig. 1 represents the device in use, Fig. 2 being a back 
plan view partl y in section. The manuscript support is 
hinged at its lower end to a suitable base, and is held in 
inclined position by a b race, which may be disconnect­
ed to fold the support down upon the base. The manu­
script is held at its upper end by a clamping bar extend 
ing along the top edge of the support, this bar being 
hung in the ends of a frame which slides in bearings on 
the back of the support, the frame being pressed on by 
springs to hold the clamping bar down on man uscript 

jecting to the front lower edge of the table. By pressing 
upon this finger piece, when the device is in use, the 
sliding rear rack bar with its pawl is carried down­
ward, together with the slide and the spacing or line 
plate, the entire downward movement being the dis­
tance betwe6n two lines on the manuscript or copy. It 
only requires a 6Jight pressure on the fingel' piece to 
enable the operator to shift the spacing plate as de· 
sired. 

.. � . . . 

TH E A VEN AR MA ND ,  L OZER E, FRA NCE. 
BY HORACE C. HOVEY. 

In southern France is a region, once an un broken 
plain, b ut now cut by erosion into a n u mber of dry, 
barren, treeless uplands by depp and picturesque 
canyons. 'l'his is known as the Land of the Causses, a 
word derived from the Latin calx, through the Pro­
venQal caous. These independent pla,teaus rise to a 
height of from 1 ,000 to 4,000 feet above the level of the 
sea, and the gorges between them are correspondingly 
deep. There art' few running streams along their sur­
faces ; but the rainfall is swallowed by "avens, " or pits, 
like the sink holes of Kentucky, to reappear in gush­
ing springs, that are gathered into rivers clear as crys­
tal, whose cliffs to wer to a tremendous height, and dis­
play as rich a variety of colors as may be seen in the 
Grand Canyon of the Colorado. 

Last September, in company with a party of cave 
hunters, we went by rail to the quaint old city of 
Mende, where we took carriages across the Caussp, 
Sauve-Terre, by a magn ificent road built at the ex­
pense of the province of Lozere. The descent to the 
hamlet of St. Enimie was by a zigzag series of terraces, 
leading down from the lofty plateau to the banks of 
the turbulpnt river Tarn . Here our party took canoes 
manned by expert boatmen, shooting some of the 
rapids, and making portages around others, with oc­
casional paust's to examine venerable cast Ips or inter­
esting grottoes, till, after an exciting voyage of about 
forty m iles, we came to the j unction of the Tarn and 
the Jonte, and made our headquarters at the lovely 
village of Rozier, whence we made various 'excursions, 
only one of which is now to be described, namely, that 
to the Aven Armand, a singular and terrible pit in the 
Causse Mejean. 

Only four of our party undertook this somewhat 
perilous exploration, namely, Messrs. Martel, Vire, 
Armand and myself. We ascended the charming valley 
of the Jonte to a point almost oppo!jite the celebrated 
cavern of Dargilan, where we left the state road for a 
rough and narrow wagon track that wound tediously 
up the lofty plateau. In doing this we passed many 
objects of interest. There were tall cliffs, from 500 to I 1 ,000 feet in height, huge monoliths standing like so 
lllany obelisks, and majestic archways carved from r,he 
purple or vermilion limestone. 'Ve saw a n umber of 
inhabited cliff dwellings ; and saw one that was alto­
gether new, located on t he edge of a precipice as 
abrupt and underneath a crag as inaccessible as those 
of the simi lar cliff dwpll ings of Arizona, but with a 
winding sheep path leading down to it through a 
chasm. Geologically speaking, the lower cliffs are of 
dolomite, above which is a sloping talus of oolitic marl , 
then another thick mass of Bajocian dolomite, sur­
mounted by thin layers of Oxford limestone, rising like 
rude stairways to the plateau, where lie broad sheep 
pastures, with here and there bits of arable land.  'rhe 
only i nhabitants are simple peasant .. , dwelling in moss­
grown stone huts, winning a scanty living from their 
flocks and oat fields. 

On the farm of Mr. Bertrand lies an ancient burying 
ground, the scattered tombs being h uge heaps of lime­
stone slabs. One of them we opened, finding h uman 
bones and prehistoric implements . In the distance 
gleamed the Cevennes Mountains, already white with 
snow, although it was only the 20th of September. 
Amid the rude dolmens yawned the blackest, ugliest 
pit that ever entrapped stray animals or unlucky hu­
man beings, or that ever tempted reckless cave hunters 
to fathom its awful depths . 

Mr. E. A. Martel ,  the renowned speleoJogist, was our 
leader, and his outfit was complete. It included an 
ample tent, numerous rope ladders of the most ap­
proved pattern and of extra lengths, a folding can vas 
boat for sailing on subterranean waters, ' should any be 
found, a coil of copper wire for our telephone, tools of 
all kinds needed, together with a fair supply of pro­
visions. No wonder that the peasants took it for the 
outfit of a traveling circus. 

'rhe first thing done was to pitch our tent near the 

G. C. large colum n ;  G, S. I� ataIagmite; G, P, altar candle; E, bed of 
cave brook. 

TH E AR MA ND CA VE, 

seams of the limestone ledges. The pi t was measured 
and found to be pxactly 240 feet in vertical depth. A 
rope ladder of the required lengt.h was fastened to the 
bars and then hurled down the pit. The copper tele­
phone wire was uncoiled and stretched back from the 
aven ready for use. It was decided that Mr. Louis Ar­
mand was to have the honor of making the first de­
scent, having been the man to call attention to the 
locality ; and it was afterward agreed to give the aven 
his name, calling it the " Aven Armand," and we are 
informed that he has since bought the place, with the 
'intention of making it accessible to the traveling public. 

Before setting his foot on the first round of the sway- , 
ing ladder, MI'. Armand fastened a ropp around his 
waist, the end being held by stout peasants. Another 
rope, held in a similar manner, was attached to a cross 
bar, on which the explorer sat. These precautions 

From n photograph by Vireo 
INTER IOR AR MA ND CA VE, FRA NCE. 

were deemed necessary in case some one rope should be 
cnt on the edge of a projecting rock or for some other 
reason give way. Armand took along a supply of can­
dies and of magnesium ribbon. He carried a pocket 
telephone, snch as is used in the Fren rh army, the 
other end of it being left in the tent. For some time 
his orders were shouted back long after he had disap­
peared from sight. But at length h is  sole reliance was 
the telephone. It seemed an age be fore the lIews was 
whispered up from the heart of the earth that he had 
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landed safely amid a forest of stalagmites at the bottom 
of the shaft and was going to explore his surroundings. 
After a considerable i nterval of silence, he telephoned 
that a sloping way led down to the edge of a second 
pit deeper than the first, the depth of which was found 
on measurement to be 300 feet. Then, at Mr. Martel's 
req uest., Armand clim bed to the surface to make a 
fuller report than could easily be made over the wire. 
The excitement of our party was intense. Adding t.he 
measurements together, which were afterward verified, 
we found that the total depth of this enormous abyss 
was 210 IlIeters, 01' about 6l:l0 feet. Only one cave deeper 
than this is kno wn i n  Prance, and it is one of the most 
profound caverns in the whole wOI·ld. 

One after another our party cli lllbed down that slen­
der rope ladder, and sun'eyed the wonders never before 
seen by mortals. 'We took se\'eral flashlight photu­
graphs, only one of them, taken by Mr. Vire, proving 
very good. I t  represents what is called " '.rlle Virgin 
Forest, " of mighty pal mlike stalagm ites rising to the 
lofty heigh t of from .)0 to 90 feet, and untouched as yet 
by the tool of tlHl geologist or dimmed by the explor­
er's torch. 

As t h� leader of our party, Mr. Martel enjoyed t.he 
right to luake the official report of this famous discov­
ery, w h ich he did before the French Academy of Sci­
ences, accom pany i n g  it by maps and diagrams. Obser­
vation of environment suggests that this aven was 
once the drainageway for an ancient lake, whose con­
tour we were able to trace over the plateau. The ex·  
cavation, like that of all other . lirueston e caves, was by 
means of the chemical and mechanical action of run· 
n i n g  water, although now it is dry, as far as explored, 
the water having disappeared from n umerous fissures 
below, except as a narrow rivulet winds along the 
floor of the cave, fed by rains. Henceforth, i n  count­
ing the wonders of the world, mention m ust be made 
of the Aven Arman d ,of the Causse Mejean. 

• • • • 
COLUMBIA ' S  AR TIF ICIA L  M OON . 

T wo weeks ago we pu blished an article 011 the new 
buildings of Columbia University, and as at that time 

J c itut if i c  �tutricJ •• 
were begun, and it was determined to suspend a huge 
white sphere from the center of the dome and to 
project upon it the rays of some intense light, such as 
that from an electric arc. It is well known that a dead 
white surface will give out 70 to 80 per cent of the l ight 
projected norrnally upon it and that, when the surface 
has a matt finish , the light will be d iffused and lose 
the glare which accompanies light coming froUl a pol· 
ished surface, all of which was as desired. The sphere 
was built in the summer of 1897, tried once in Decem· 

THE M OON AS IT APP EAR S FR OM TH E MA IN F LOOR 
OF TH E LIBRAR Y. 

ber, and at the present time is to be seen every Friday 
evening between the hours of 5 and 7, for the life of the 
carbons is but 2 '5 hours. The large readillg rooUl is not 
used at night, smaller rOOlllS being avai lable. and the 
" moon " shines but for the accommodation of visitors 
at tho present time. It is as yet in somewhat of an 
experimental stage of development, but will later on 
be used regularly: 

General Arrangement. -As w ill be seen in Figs. 1 and 
2, the library is built of cut stone, shown black in sec­
tion, the external dome being of cut stone and brick. 
'fo preveut spreading, there is walled into this dome 
two steel circular bands, placed at about. the height of 
the top of narrow passage inside the arch. No scaffold· 
ing was used in building this arch, but the voussoir 
stones kept it in place, one layer being finished before 
the next w as added. Inside this stone dOllle is another 
dome made of steel and plaster, painted on its interior 
a dark blue. This color was intended to imitate the 
deep blue of the clear sky, and consisted of Prussian 

� blue mixed with whiting, the latter being necessary to 
produce a dead surface without reflecting proper· 
ties. 

Fig. 1 .-S ECTION THR OU GH GA LLERIES IN WHI CH 
PR O.TECTI ON LA N TER NS AR E �OCATED. 

annou nced, we publish herewith an account of the sys· 
tem of l ighting by reflection as used, we believe for the 
first time, in  the great dome of the library building. 

In the design of the new memorial l ibrary, donated 
by President Low to Columbia University, of this 
city, several illuminat ion ' problems p r e  s e n  t e d  
themselves which were difficult of solution and de­
manded an exercise of considerable originality. It 
had been decided to light the reading desks in the 
manner employed at thp- old l ibrary, i. e" by 16 
candle power incandescent electric lamps on 
stands, p laced about two feet above the tables and 
provided with conical shades, green outside and 
white inside, to direct the light downward. A 
few lamps were also to be placed behind the col­
nmns and on the walls for general illumination 
below, but no method for lighting up the vast 
dome, the massive carved stone arches and the 
architectural features, statuary and books of the 
n pper balcony ; these would be left at night in 
d arkness. Again,  a bright light source, such as a 
chandelier, a cluster of arc lamps or even distri· 
buted sources of light, would be difficult to get at , 
cast shadows that would be too dark, dazzle the 
eye, and destroy the softness in architectural 
effect striven for. This is the problem that pre· 
sented itself . to Mr. McKim,  the architect, and he 
hit  upon the plan of employing a large, luminous 
light source that would give a stead y, pleasant · 
light and one that would produce no sharp shad­
ows. 'Vith this i dea he went to Prof. Hallock, 

Toward the horizon of this sky the tint becomes less 
dark and shades off so gradually into the still l ighter 
cornice that the effect is more natural than 8triki ng. 
At the level of the lower edge of this dome the sphere 
or .. moon " is placed, receiving the rays of light projec· 
tion lanterns equall y spaced, as shown, and overlap­
ping slightly on the bottom of the sphere. '.rhe color 
of the stonework is a light gray, the columns are a very 
dark green, w ith gold capitals, while all woodwork is of 
oak. 

In the semicircular windows the glass is clear trans­
lucent and affords sufficient light during the d ay· 
time for reading, the electric l ights being turned on 
when it  fai ls  on foggy days 01' toward even i n g  t.o one­
half foot candle. In the galleries behind the eol umns 
are hung three 1O·inch frosted globes on each side, 12 
in all ,  each contain ing one 16 can d l e  power lamp-in 
fact, there are none but 3 '5 watt 16 candle power in-
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candescent lamps used in the library. These lamps 
are not shown in Fig. 2, neither are the book shelves 
between the columns, nor the 44 lamps they carry, each 
baving a 6-incb spherical frosted globe. The central cir· 
cular reference shelves also carry 16 such lamps �nside 
alld out. U pon the reading desks are placed 152 lamps 
with conical shades, making a total of 224 16 cand Ic 
power lamps. But 64 of these are intended for gP1 1 -
eral i l lumination, and, as they lose about 50 per ce l . t  
o f  their l ight upon passing through ground glass, 32 
bare lamps would give the same illumination. Each 
reading lam p is turned on separately, so that at no 
time are t l ley all  burning, unless all the chairs are 
occupied at one time. When the lamps are lit, the 
least illumination received by a page placed horizon· 
tally upon the table is about 1 '5 foot. candles, so that 
the lighting below may be considered satisfactory. It 
is, however, the l i ghti ng of the upper part of the gen· 
eral reading rOOIY with wh ich we are at present con­
cerned. 

Construction Detai ls .-The " moon" is 7 feet in diame­
ter, having a frame work of wood arranged in meridians 
and parallels. U pon t h is frame is fastened wood ve­
neering in such a manner as to give a smooth surface t.o 
the spherp-. It i �  made in two halves, d ivided at what 
correspon d s  to its eq uator, and covered by a coat of 
kalsomine. A quarter inch wire rope suspends this 
ball, ru n ning through its north pole to an iron plate 
covering externall y  its south pole, thus making a very 
secure fastening. 'l'his wire rope runs thro.ugh the 
dome and over a w inch outside, where it is held in 
place by both a ratchet and grip. If  both of the�e 
should fail ,  the ball would be stopped by the rope be· 
ing not quite long enough to reach the floor. This bal l 
weighs probably 400 to 500 pounds and is seen aga i n st it 
blue background froUl all parts of the library. The pru· 
jectors are what. is known as the Colt & Company auto­
matic feed type of arc l ight, the carbolls bei ng fpr\ i l l  
both directions, s o  that the arc i s  always in t h e  ceuter 
line of the condensing lens. This construction is plainly 
shown in Fig. a, along with that of the lenses and 
t he direction of the projected light ; the design Illay 
be changed, however, as it is not all that could be de· 
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CLO S E  T 

Fig. 3.-SECTION OF PR O.TECTI ON APPARA T U S. 

sired . The objective is so adj usted that the circle of 
light thrown upon the sphere does not cOllle within 
about 3 inches of the edge ; otherwise, it would form a 
crescent upon the dome. The carbons are i. of an 
inch in 'diameter, last 2 '5 hours, have an arc resistance 
of 45 \'olts and an outside current, obtained by resist­
ance boxes, of 1!5 volts (or 50 volts, if desired) . It is 

supposed that 18 ohms of current are consumed 
per are, although this evidentl y  varies, as 25 and 
30 ampere fuses have frequently been burned out . 
No tests of CUI'I'ent have yet been made. The 
position of the arc can be adj usted, as can also 
that of the projected disk of l ight. The top carbon 
is placed slightly to the real' of the lower carbon, 
causing a crate l' to form upon the side of the 
former from which the rays go directly where 
they are the most n eeded. T h is crater is said to 
emit 80 per cent of the light of the arc, is elliptical 
in shape. � inch wide by Ys inch across, and has 
an area of about 0 ' 1  square inch. Both the body 
of the projector tube and the objective tube slide 
in and out, by which means the circle of light is 
properly focused, although this focus should not 
be sharp, as the overlapping rings of light thus 
become too apparent, and the globe assumes a 
pieced-up appearance. The projectorR are placed 
in closed blackened closets. 

of the University, and requested that a method 
be devised to carry out his plans. Experiments 

Fig. 2.- SECTION OF LI BRAR Y SH OWI N G  L OCA TION OF 
MOON AND PR01ECTION LANTER NS .  

O peratio n . -Just before lighting, the several arc 
lamps are tried separately to see whether they are 
directed properly and feed well. '.rhen they are 
turned on and give a l ight wh ich varies in in­
tensity with the feeding of the carbons. As the 
circles overlap in some places threefold and in 
others have but one arc to cover them, and as 
these arcs lI Iay vary from 500 to 5,000 candles, it 
is very evident that there will be slices of the 
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globe which are decidedly darker than lleigh boring 
patches. When the lamps h u rn regulal'ly, ho wever, 
the i ntensity is  pretty uniform and t.he brightness 
of the globe is  m ore u niform. No doubt this fea­
ture will  be im proved upon. As the projection lanterns 
are easily accessible, there i s  no trouble in preparing 
for t.he next day's i l lumination, or i n  adj usting, clean­
i n g  or repairi ng t he apparatus. 

Photometric Tests. -A series of tests were made with 
an illumination p hotometer, wh ich indicated that the 

Illumination of horiz�ntal surface ou balcony = 0'034 foot caudle. 
of readiug tables = 0'012 .. 

H perpendicular U = 0'013 " 
on balcony = 0'085 " 

The arc was 6 inches away from the condensing lens, 
which i n  turn was 71 feet from the sphere surface ; the 
latter was 60 feet from the balcony and 80 feet from the 
reading tables. The i l lumi nation of 0 '085 of a normal 
ray was observed when the candle was 41 i nches dis­
tant. This would give us 

(60 X 12)2 ---- =. 300 = candle power of sphere. 
41' 

As abou t  20 per cent of the rays are absorbed by the 
white su rface and 20 more lost by reason of the angle 
of reflection,  300 -+- 0'6 = 500 candles will be recei ved 
by the globe. I t  is  safe to assume t.hat the candle 
power at the point at w h i ch the rays cro!;s is equal to 
that of the arc's usefu l intensity. This crossing takes 
place 66 feet from the sphere ; then 

(60 + 66)2 ----- X 500 = 2, 200 = candle power of the arc. 
662 

This value is probably somewhat low and indicates 
t hat there are other considerable losses. I f  we ass ume 
t h at 16 amperes are consumed by each arc, we find by 
the follo wing formula (i referring to amperes) 

I = 190 i + 3 '8 i2 = 3,972 candles. 
Such high candle powers are rare, and with a % inch 

carbon unusual. The actu al candle po wer is probably 
not over 3, 000. The candle power of the under side of 
the globe, reckoning from the tests made upon the 
floor, was found to be 76, indicating a large loss when 
the l i ght strikes such a surface as that of the sphere at 
an acute angle. 'When the photometer box was placed 
.horizontally in the balcony the illum ination was found 
to be 0 '034 foot candle ; when normal to the l ight ray 
it was 0'085, 01' a decrease of 40 per cent for an angle of 
incidence of 56°. This was afterward verified by experi­
ment, showing that the reflection angle i s  a n  important 
factor in l i ghting any given locality. 

A lthough this i l l u mination is not equal to that of a 
full moon in all her effnlgence at t h e  zen i t h ,  yet it is  
sufficient to read by,  although not for a great length of 
time. U nder the best conditions the i l l umination of 
the reading desks may attain, by the sphere alone, to 
0 '02 foot can dle, or equal to t hat of the n orm al rays 
of a candle 8 feet 6 inches a way. 'Vi t. h  the assist ance 
of the 12 hall lamps, 5 of which were at the t i me vis i bl e 
at the photometer box, the illu mination rose to 0 '03 
foot candle. 

I t  is generally considered that one foot candle is  
sufficient for readi n g  or study and that 0 '75 foot candle 
is not fatigui n g ;  also t hat 0 '40 to 0 '60 foot candle makes 
a satisfactory general i l lumination, although the mean 
i l l u m i nation of an average small room, such as is found 
i n  hotels, by a single 16  candle po wer incandescent lamp 
i s  between 0 '30 and 0 '40 foot candle, and this m ust an­
s wer the p urpose of both general and reading lighting. 
It is therefore evident that the i l l u m i nation furni s h e d  
by t h e  g'lobe i s  small at any part of the l i brary, vary­
ing as it does from 0 '0 1  to 0 '09 foot candle, tiut it  is 
surprisi n g, ne vert heless, how sufficient it  is.  The large 
globe of ligh t has a bri l l iant, clear, oIlalescent tint and 
is a pl easant object to contemplat e against its dark 
background.  The light is without sharp shadows ; al­
though slight shadows are cast, the edges h ave a dif­
f u sed appearance ; and when all other lamps are t u rned 
off a d istinct moonlight effect i s  prod uced which has 
led this sphere to be named the " moon. " 

Cost of L i gh t i n g. -Taking the cost of an arc lamp at 
one cent per ampere hour, 8 arcs of 16 amperes each 
will cost $ 1 . 28 per hour or $3. 10 for a run of 2 '5 hours. 
Incan descent lamps cost an average under al l condi· 
tions of about 0 '5 cent per hour. As t here are 224 of 
these lamps, they wil l  cost when all are in operation 
$1. 12 per hour, a total of $2. 40 per hour. Of t hese 224 
lamps but 64 are employed in i l l u m ination,  at a cost of 
32 cents per hour, making the cost for general i l l umi­
nation $1. 60 per hour. The Uni versity has i ts own 
gen erati ng plant and uses electricity t hroughout all its  
build i n gs. 

Adaptabil ity and Adyan tages.--This  system of light­
ing is  of wide application and can u t ilize many different 
light sources. Instead of the electric  arc, other i ntense 
lights, such as t hat obtai ned from acetylene or a n  i n­
candescent mantle or bulb,  may be used separately or 
i n  clusters by means of reflectors and lenses arranged 
to project the rays u pon a variety of surfaces o f  vary­
ing character, color or extent. There is no l i m i t  to t h e  
novel effects t hat could be pl'Oduced, a n d '  the l u m inous 
su rface could he pl aced i n  all sorts of i n accessible places, 
its color varied by screens to match the color of decora-

J t itut i f i t  jmtritau. 
tions or even to set off to advantage a favorite dress of ! Science Notes. 

m y  l ady. For theaters it  is especially adapted. For I The Prince of Monaco continues his researches on 
halls and places where many people congregate it has ' the fauna of the Mediterranean and the Atlantic at 
superior advantages, for here the l ight sources can be ' great depths. Near the Azores he has discovered a 
placed outsjde the room and the rays projected i nto it,  , volcanic bank fifty miles long, and a Portugnese cap­
t h u s  avoiding the heat, glare and vitiation of air in the tain has discovered a second bank close by. These 
room itself, incon veniences which are now too com- : banks are the resort of n umherless fishes. The prince 
man. Physiologically, a glaring l ight is destructive to is  having a new vessel of 1 ,400 tons b uilt for further 
eyesight sooner or later, but a diffused light, even when explorations. 

. 

vel'y dim o� bright, so nearly resemb les the character I The Ru ssian government has decided to i ntroduce 
of the dayhght our eyes are so accustomed to that the , the French metric system of weights and measures 
effe�ts are not abnormal. It is  q u ite a fr?quen� sight I th roughout the Muscovite empire� and, by order of 
durmg the past year or two to see the hght directed the Czar, a decree to this effect has been submitted to 
into the ceiling by opal shades, there to be diffused , : him for signature. An i mperial commission has like­
and the effect is alwa.ys very pleasing and easy on the : w ise been organized at St. Petersburg for the p urpose 
eyes. Notwlthstandmg the well known and oft-expe- of considering the best means of abandoning th e Rus­
rienced evil effects of an intense light placed in the sian calendal' i n  favor of that which prevails i n  the 
field of vision, we see it  i n  churches, most public rooms, , remainder of the civilized world, 
theaters, rail way cars, everv where, i n fact, where public Th ' , f t · I I b t ·  . I d . . . -. . . ' IS year s crop 0 cen ennla ce e ra IOns Inc u es hghtmg IS emploved . OccaSIOnally some philanthropISt., b t '  f th f . I d dth . . f . . • . . . 0 serva Ions 0 e our lun re an niversaries 0 as m the case under d iSCUSSIOn, conSiders the comfort V d G ' d '  f' t h  t I d ' b d 11 b . f h '  f 1 1  d asco e ama s Iscovery 0 e way 0 n Ia y way an we - emg 0 IS e o w  man an does away, by a f th C f G d H t L' b . 1\1 f th k . 1 . 0 . e ape 0 00 ope, a IS on m ay ; 0 e master stro "e,  Wit 1 the glare of unshaded lIght sources b . f S i t Fl l '  M d d · ·t I . urnmg 0 avonaro a a < orence, a so In ay ; an an p uts m I s p ace a glow of soft radiance that m ust I f th b '  tl f H lb ' t B I . S ' t I d M t . ' 0 e Ir 1 0 0 ein a as e, In WI zer an , on -be seen but to be appreCIated. : II '  ' 1 1  I b t th h d' dth b' thd f tl ' pe Ier WI ce e ra e e un re Ir ay 0 Ie  

.. • • , • : phi losopher Auguste Comte ; Ancona that of the poet 
Electrical News and Notes. I Leopardi,  who was born at Recanati , close by; and 

In T urkey the use of electr icity is prohibited by an Paris that of Michelet, the historian. 
irade of the S ulta n ,  amI i n  accordan ce therewith, pat- i Foreign postal transmission is surprisingly rapid 
ents for electrical i n ventions are refused. ; nowadays, says Engineering News. A letter sent to 

Klondike E lectric Road. -'rhe electricall y  operated Vien na from an office in New York City was dispatch ed 
cable road over the C h ilkoot Pass, driven by 'Vestin g- by the steam er sailing at 10 A. M. on Wednesday, Jan­
house motors, is reported open, says The E lectrical uary 5, and a cab legram reply was received at 10 :45 
World, with a capacity of handling 150 tons of freight : T h u rsday, January 13. The route of the letter, with 
daily. : distances, was as follows : New York to Southampton, 

Dr. Herz Wants an I ndelll n i t y . -Dr. Herz of electri- . 3,050 miles ; by rail to London,  80 miles ; by rail an d 
cal fame has presented a claim for indem n itv in the Channel st.eamer to Paris, 238 miles ; by rail, Paris to 
su m of $5 000 000 aO'ainst the Frellch governme�t for an ' Vienna, 735 miles-a total of 4, 203 miles. " e i alleged attempt to persecute Dr. Herz. The claim h as Mme. C hossegros, who lived at 1 Rue Bourdaloue 
been filed in the United States State Department, as Paris,  h as j ust died, at the age of sixty-two. Ever sinc� 
Dr. Herz is an American citizen. 

.
1869 she had been a prominent member of the Society 

Electric Lines for Freight.-Several street railway , for the protection of Ani mals,  and by her will the 
companies of Massach usetts have peti tioned the street society i s  a gai ner by about 2, 000,000 francs, the pro­
rail way com mittee for permission to do an express , perty being principally represen ted by j e wels and other 
business, and some have included frei ght i n  their re- . personal property. At present the capital of the soci­
q uest, says 'rhe Railway Revie w. One petition re- ! ety is 500,000 francs, which brin gs an i ncome of 17, 000 

q uests permission to carry goods in packages to t h e , francs. The bequest would increase this fourfold, but,  
weight of 100 pounds each, and an officer of the road ' according to the terms of the will,  of which the society 
maki ng this petition says the intention is  to stop cars , is  sole legatee, the funds are to be employed to estab­
at houses by the roadside to load and unload such par- , !ish ne w  posts of inspection in the outlying districts of 
cels. ! Paris, where horses wil l  be treated free of charge; and 

Establishing Communication Between FOl.tifications. also for bett er accommodations in the society's l arge 
-General A. W. Greely, chief signal officer of the army, , veterinary hospital in the city, Mme. Chossegros did 
spent several days recently in New York, Boston and a great deal to ward spreading the ideas of ani mal pro­
other Eastern cities on work connected w i t h  establ ish- tection throughout t h e  provi nces, and was instru ­
i n g  comlll u nication between fortifications, says The mental in establishing branches of the society i n  Lyons, 
Electrical Review. I n  Ne w  York General Greely had a Marseilles, Bordeaux and LillI'. 
conference with Captain James Allen, of the Signal Dr. W. S.  Colman descri bes a number of cases of 
Corps. Captain Allen, by order of General Merritt, . . . color hearing, " such as are well  known to psycholo­
recently laid out a plan for connecting all the fortifi- gists, in w h ich a sensation of color associates itself with 
cations in New York Harbor by telegraph. It incl udes certain sounds, the color seen being definite and inva­
the laying of a cable from Governor's Island to Sandy riable for the same sound.  I n  one class of cases a 
Hook and connecting cables to Forts Hamilton and I crude color sensation, often very beautiful, is associ­
'Vads

'
worth. Land. wires are to connect. Forts Schuyler ! ated w ith each of the vowel sounds, musical n otes or 

and Sloc u m  and Willets Point with one another and particular musical instru ments, the appearance being 
with Go vernor's Island. The cost of this work has been !  usually that of a transparent colored film, similar to It 
estimated at $50, 000. . rainbow, in frunt of the observer, but not obscuring 

M irrors for Search Lights. - The s t rength of the : objects. In a second �Iass there are color sensations 
Spanish na\'y i n  tOl'pedo boats makes it necessary that whenever letters or WrItten words (symbols of sound ) 
all United States vessel s and forts shall be p rovided :  are spoken or .thou?,ht ?f, so that when a wo�d is 
with search lights. and it  is found that i t  is no easy : uttered the subJect vlsuahzes the letters, each havmg a 
matter to purchase a sufficient n u mber of search l i O' hts . distinctive tint. Dro Col man is of opinion that the 
i n  arl emergency. A large n um ber of the finest se:rch ph enomena are " associated sensations, " analogous to 
light mirrors have been bought, bu t an adequate sup- the cutaneous. sensat�on .of s�ivering i.n c?r�ain parts of  
ply of them cannot, be had. Having m irrors, t h e  elec- the body,  which varIes 111 different 1 I1dl vldualso The 
tric companies could turn 'out the l ights i n  a brief . tints excited are very definite and characteristic, each 
time, The mirror is an essential part of the l igh t, and I for its own sound,  and t hey do not vary as time goes 
its manufacture is  a delicate operation which needs i on. 'rhe colors are scarcely e \'er the same i n  t wo i n d i­
care and time to fi n i sh i t  successfu lly. I t  is  not an or- ' vid uals. -Lancet. 
dinary reflector which may be cast and moulded, but I An ingenious method of fixing iridescent films has 
has to be ground accurately and high l y  polished. I t , been devised by C .  Henry, Di rector of the Physiological 
is really a concave lens,  backed by silver and hardened · Laboratory at the Sorbonne. A sheet of impermeable 
vulcanite. Machines for gri nd ing the reflectors lllwe 'I paper or other material is p l aced at the bottom of a 
been made which facilitate the work, but it requ i !'es rectangUlar vessel furnished with a tap which allows i t  
about a week to m al,e a satisfactory m irror. The glass ' to be completely emptied. The vessel is filled with 
is p u rchased, moulded i n to shape, and the m ach i nes : water, and a few drops o f  a sol ution of a resin, bitu­
are put to work on t h is and the s u r faces are ground to men or tarry body, dissol ved in a volati le medi u m, is 
the requisite c urve. After gri nding and po l i s h i n g  t h e  dropped on the surface of the watel' ; as the solvent 
m i rror is tested,  and when it  is satisfactory the silver volatilizes i t  lea yes a pell icle which is  beautiful ly iri ­
back is  put on by electrol ysis and this back is covere d descent. I f  a whistle O l' other musical instrument be 
by a n  opaque substance, generall y  vulcan ite. Search blown abm"e t h e su rface of t.h i s  film, the colors wil l  be 
light mirrors were first made in E ngland aiJo u t  1881 ; obsen'e(l t o  chan ge with the vi brations of the particu­
later Germany and France took u p  the i r  man u factu roe, Iar tone p rod uced . 'Vhen evaporation has proceeded 
and the iJest mirrors are to-day made tn the last t wo , far euough, the tn \>  is opened and the water allowed to 
countdes. E n t i rel y sat isfactory m irrors are made in I r u n  out slo w l y. I n  t h i s  way the pellicle is fixed to the 
th i s  count ry. At presen t there are a fe w of the fort i- I surface of the paper, wh ich, when d ried, reprod uces 
fications eq uipped with search l i ghts, and at neal"l y the . ir idescence in a very stt oi k i l l g  mau ner. A very fine 
e vel'y coast fOl't  a d ynamo would h ave t o  be set n p  to speci men of paper so prepared, which accom panies the 
supply t h e  light. It  is  stated that should an emer- note, i n ' appearance resembles watered si lk,  or the 
gency riemann it, every fortificat.ion could iJe supplied glossy i rhleHceuce w h ich iR seen on the feathers of cer­
with a searchlight and a dynaulO within four monthso l tain birds or scales of insects. -Repertoire [3J, ix. , 49:1. 
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THE " N EW ORL EA NS ," I champagne against the bow, at the same time saying, fron t  of the bow of the " Brooklyn " is visible the flag 
On our front page will  be found a spirited drawing, " I  christen thee ' Kearsarge. ' " flying f rom the stern of the monitor , .  Puritan . "  

made from a photograph, of the " N e w  Orleans, " the An hour a n d  a half later, Miss Christine Bradley, o n  _ ' . ' • 
new cruiser recently built at the Arlllstrongs, E ngland, behalf of the Blue-grass State, whose name the ShIP 
and purchased b y  the United States government from will carry, flung a cut-glass bottle of water against the 
B raz i l .  'l'he " .New O rleans, " as we pointed out at con- sister ship and gave her the name " Kentucky. " 
siderable length in our issue of March 26, is one of the The two ships were built on opposite sides of a 
finest representatives afloat of what is known as the po werful traveling construction derrick, on ways spe­
protected cruiser class of warships. Vessels of this type cial ly prepared for them. They will be exactly identi­
are distinguished by great speed, a large coal-carl'ying cal and will  form the most powerfu l  pair of battleships 
capacity, enabling them to cover long distances with- in our navy, 
out having to run into coaling stations, and by the The leading features of the two ships are as follows : 
comparatively light armor with which they are pro-
tected. 'I.' hey are enti I'ely devoid of vertical side armor, Waterline length . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  368 ft. 

Beam . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . . . . . . .  . . .  . . .  . .  . .  72 .. 2� in. 
protection against the entrance of shells into the vital Draught . . . . . . . .  : . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 23 ,. 6 
parts of the ship being assured by a continuo us deck Freeboard forward . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ' " 14 . .  3 
of steel, which curves downward towal'd the bow and aft . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  13 . . 3 
stern , and also toward the sides of the vessel, where it Displacement . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . 11 ,525 toilS. 

Speed . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  16 knots. 
meets the side plating several feet below the water Coal supply . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 410 tons. 
line. The space between the curved sides of the deck Horse power . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  10,000 

and the vertical plating of the ship is occupied by the Armor nickel steel. 

coal bunkers, which are arranged along t h e  side of the Waterline belt . . . . . . . .  . .  . . . . . . . . . . . . . . . . . . . . . . . . . .  16� in. 
Side armor above belt . . . .  . . .  . . . . .  . . . . . .  . . . . .  . . . . .  6 

ship in the wake of the engines and boilers. The in- Turret armor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .17 and 15 
clined steel deck i n  the case of the " New O rleans " is Barbette armor . . . . . . . .  . . . . . . . . . .  . . . . . . . .  . . . .  . . . . . . .  15 
three wches in thickness, and this combined with six or Conning tower. . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  10 

eight feet of coal would serve to keep o u t  all except the Protective deck . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2%: " 
Armament : 

heavy rapid-fire shells of the enemy. A ship of this Main battery . . . . . . . . . . . . . . . . . . . . . . . . . _ . . . . . . . . . . .  . 4 l3-in. guns. 
type never carries what are known as armor-piercing Submain battery . . . . . . . . . . . . . _ . . . . . . . . . . . . .  ' "  . 4 8·in . guns. 
gu ns. She h as no place in the line of battle, where she Secondary battery . . . . . . . . . . . . . . . . . . . . . . . . . . .  14 5 in. R. F. guns. 
would be in danger of being s u n k  by a single shot from 20 6-p'nd'r R. F. gUllS. 

the big �nns. The duty of the protected cruiser is to If it is compared with the " I ndiana, " it will  be evi­
serve as the outlook, or eyes, of the fleet, keeping touch dent that the great est challge in the • .  Kentncky" is in 
with the enemy and h urrying back to the I�lain sq uad- the novel method adopted for carrying the 8 i llch guns. 
ron as soon as she gets sight of the enemy. In the .,  Indiana" there were eight of these uisposed in 

The protected cruiser is supposed only to engage four turrets, at the four corners of the central armored 
ships of her class or armed m erchantmen wh ich have battery. B y  this arl'angement it was hoped to be able 
been equipped w ith guns in �he way i n  wh ich it  is  in- to train four guns on either bealll or directly ahead. In 
tended to fit out t h e " St. Loui s " and the " St. Paul . "  the gunnery t rials, however, i t  was fou n d  that if these 
She must t e  swift enough to ru n away from the battle- guns were fired direct ah ead or astern, their blast ren-

An Electrician's Fatal Mistake. 

Nelson 'V. Perry, a well known electrical engineer, 
who was formerly editor of our contem porary Elec­
tricity, died on March 27 at his home, from the effects 
of a poisonous liquid taken by mistake for water. 'l'he 
previous night he was experimenting with an incan­
descent gas burner which he had invented. On the 
table beside him were two glasses, one containing 
water and the other a solution of potassium hichrom­
ate. It was necessary from time to time to turn down 
the gas, and i n  one of the b rief intervals of dal'kness 
he reached for the drinking water and picked up the 
wrong glass and swallowed a quantity of poison.  He 
called for assistance and physicianb were sUlll lllOned, 
b u t  death occurred the next evening'. This lamentable 
acciden t  should serve as a warning to our readers, 
who very frequently handle poisons, explosives 01- in­
flammable chemicals. All ch elllicals should be pre­
served in bottles, properly labeled and kept as far 
away as possible from medicines. In using poisonous 
chemicals it is always better to use beaker glasses or 
something which does not resemble the ordinary drink­
ing glass. In working with i nflammable chemicals the 
greatest possible care should be u sed to have the rooUl 
well ventilated and h ave no open l i ght. If possi ble, 
experiments req uiring inflam lllable chelll icals should 
be Illade only during t h e  daytime. T h is will avoid 
most of t he danger. Dur ing t he last t wo or three 
years the n u m ber of accidents w h ich have occurred to 
scientific men and inventors have been Ulany and se­
rious. Several li ves have ueen lost, so that we do 
not Qonsidel' our readers can be cautioned too often re­
garding the deplorable results of carlessness in expe­
rilllenting. 

• ' e , "  

ship, and s wift enough to over t ake and bri n g  to an dered the sighting hoods of the 13-i nch guns u ntena- Recruits frolll Cornell. 

engagement vessels of her own class. Hence an up-to- ble.  To prevent this ., interference, " as i t  is cal l ed, .From a letter to COlllmod ore Melville, C h ief of Bureau 
date p rotected cruiser of the fi rst class seldom has less double-deck tUl'rets were adopted . They consti- of S team Engineering, U n ited States Navy, by Dr. R. H .  
t h a n  2 0  knots speed. tute the most striking feature in  these ships ; no- I Thurston, the writer states that there are a number 

'l'he main dimensions, etc. , of the " Ne w  Orleans " t h i ng like it  has ever been attelllPted before and of young men graduating from Cornell who a re de­
are as follows : Length, 330 feet ; beam, 43 feet 9 inches ; it  is not likely that it ever will be again. As far serious of entering the navy. He calls attention to 
draught, 16 feet 10 inches ; the fact t h at these Illen 
displacement, 3, 600 tons. have had an exceptional ly 
She i s  dri ven b y  twin en- � complete ' and practically 
gines of 7, 500 h orse power � valuable preparation for 
at a speed of 20 knots under � ()-- success i n  the navy, as they 
natural draught. Under --B have had for four years a 
forced draught she attain- contin uous and systemat ic 
e d  a maximum speed of course of instruction, train-
21 '05 knots per hour. ing and practice in the 

The armament i s  very DECK PL�N OF THE " NEW ORLEANS." workshops of the institu-
powerful for the size of the tion and in the laborato-
ship. It consists of six 6· i nch, four 4 '7-inch and ten as the danger of interference is concerned, the ries. They have been systelllatically taught the sci · 
2 '24-inch rapid-fire guns, uesides four l-pounder Norden- device is l i kely to prove a success. The muz- ence and practice of the art of machine des i gning 
felts,  four Maxims anti two field guns for lan d i n g  opera- zles of the 8· inch guns project well beyond the sight- and they have had considerable experience i n  its ap­
tions. T hree abo\"e-water torpedo tubes are fitted, of i ng-hoods of the 13-inch gun turret below it, and no plication to the designing of heavy mach i nery, prin­
which one fi res right ahead, and one on each uroad- serious effects wi l l  probably be felt b y  the man sta- c i pally the steam ellgine. They have i n  the m e­
side. A ve l'Y heavy fore and aft fire can be obtained, tioned within them. It will be noticed, moreover, t hat chanical laboratory of the department of experi­
as two of t h e  6 inch guns are in shields on the poop the " Kentucky " will be able to bring the same n u mber mental engineering learned to test all of the 111 11-
and forecastle, and the other fou t· are sponsoned well of 8-incIl  guns to bear in any dir'ection as the " Indiana, ))  terials of engin eering, and h ave conducted en gine 
out, two forward and two aft. The 4 '7-inch guns are that is, two ahead o r  a�tern , and four 011 e i ther beam ; trials and boiler tests and are fam i l iar with all the 
carried in recessed ports, so as to be clear of the fire of in fact, o w i n g  to the inab i l  i t y  of the 8-inch guns of the special apparatus o f  the engin e, and its use is entirely 
the larger pieces. The amlIlu n ition is supplied through . .  I lldiana " to be fired dead ahead 01' dead astern, the and perfectly satisfactory in their  hands. D r. Thurs­
hoists worked by electr ic  motors, and seven rOUTl ds a fon r  8-illch guns of the " Kentuck y " may be said to be ton says these young men desire the privi lege of giv­
gnn can be fired each mi nute. .Four electric search- I llore efficiellt than the eight sim ilar guns of the " IIl- ing to the nation their sen" ices. What is true of 
I i;;hts are fitted, one on a platform on each mast, and diana. " The great weight of two t urrets and four gUlls Cornell is probably true of other scientific schools in 
the others on deck. T he ship is, of course, electrically with theil' alllmunition is thus saved and can be put to the United S tates. and it i s  grat i fy in g  to note there 
l ighted th roughout. other uses . are so many fully equipped you ng l \ Ien who desire to 

A n  excellent featut'e of this vessel is that she is N ext to the turrets the most novel feature in these I sustain the honor and prestige of t heir  cou ntry, and 
sheathed with wood below the water line and coppered. ships is the powerful broadside battery of fourteen the services of these highly educated young Illen will 
This will enaule her to remain afloat for a great length 5· i nch rapid-fire guns which it has been possible to 'sub- prove of the greatest possible value, should an em er­
of time without elltering d ry dock to be cleaned. The stitute fQr the four 8-inch guns and t u rrets arid the gency arise which would require them to act. 
Ill ilitary masts are a conspicuous feature of the ship on four slow-firing 6-inch guns of the " Indiana. " This 
accou nt of their size and the douule tops which t h ey battery is shown in the engravi n g  ranged wit h i u  a cen­
carry. In t l wse tops will be located the d eadl y  Max i m s  tral battery o n  the main deck between the two turrets. 
and X ordell fe l t�, whose duty it  will be to repel torpedo There are seven guns on each b roadside, each gun fir­
attack and s weep the decks and exposed gun posi- ing through an arc of 90 degrees. Though the shell for 
tions of the enemy. the 5-inch gun weighs only 50 pounds as against 250 

'fh e  t ransfer of t h e  shi p took place at Gravesend, at pounds for the 'shell of the 8-incll gU ll , so great is the 
t h e  Illouth of the Thallles, England, when the ship was rapidity of fire from the fOI'1Uel' gun,  t hat three tillles 
foru ml l y  handed over b y  COlllman der Corres, of the the weigh t  of metal will  b e  thrown in a gh'en time 
Brazil ian navy, to Lieut. Colwell,  of the United States from the rapill-fire battery. 'rile gunners will be pro­
n a vy. 'f he Brazil ian flag was hauled do w n  and the tected by 6 i n ches of Harveyized steel . 
stars and stri pes were I'll n up, accompanied b): a sal ute O n  the deck a bove wi l l  be auother battery of t welve 
from t h e  old fort at T i l b ury, whose gUlls had not 6-pounder gu ns, an d eight others w i l l  ue located for­
spoken for t wo centuries past. By the t i l l le  this i ssue wal'd a n d  aft on the bel·th deck. It w i l l  be the work of 
is in the hands of our readers the " N e w  Orleans " will these guns to repel the attack of th e  torpedo boats.  A 
probably be w an American port.. n umber of 1-pounders an d Gatl ings wi l l  be carried in 

• ' .  I • 

THE LAUNCH OF THE UNITED STATES BATTLE­
SHIPS " KENTUCKY " AND " KEARSARGE."  

March 24, 1898, will al ways be a red- letter day ill  the 
annals o f  the Uni ted R tates navy, as havin g  witnessed 
the launch of t wo of t h e  l IIost flowerfll l sh ips of its first. 
l ine of battle. T l l p  . •  Kpl1's:l l'ge " was released frol l l  
the ways at 10 : m o'<,lo('k in  the lII orn i n g', an<l  as the 
gl'eat shi p  began to 1II0ve slowly down the ways, M rs. 
Herbert Winslo w threw the time-honored bottle of 

the tops of the lIIil itary masts for the purpose of s weep­
ing the decks and othel' ex posed portions of the enemy. 
It will be seen that the sh i p  floats h i�h out of the water. 
'Vhen her massive t urrets, heavy gouns and side armor 
are i n  place, together with her  coal . stores and i n ternal 
fitt ings, she will s ink SOll ie 12 or 1 ;) feet lower in the 
water. 

O u r  engraving' of th" " Kellt twky " is  l I I ade fro l l l  a 
photogoraph taken i l ll J I IP,j iatp ly aftel' the launch as the 
ship w as bei llg towed to her berth . Just ueyond her 
stern is seen the armored cruiser " Brooklyn, "  and in 

• •  I I ., 

The C urrent S U I' I.lenlent. 

The current SUPPLEMENT, No. 1 162, contains several 
articles of interest. " Solll e Botanical C u riosities " de­
scribes the dragon tree of Teneri ffe, frOlll w hich we g'et 
the i m portan t resi n nallled " dragon's blood . "  " T he 
Restoration of Marienb u rg ) )  describes the rebuilding 
of an i nteresting German castle. " 'fhe Laboratories of 
Cornel l University " describes the lllodel'n laborator­
ies equ ipped with the latest apParatus for teachi ng 
and conducting researches in bacteriology, pathol­
ogoy, histology, embryology, etc. " 'fuberculosis all d 
Vinegar " gives important facts as to the bacteriology 
of vi l legar. " Linde's Met hod of Producing Extrellie 
Cold and Liq uefying A i l'  " is  a subj ect of an i n teres t­
i n g  paper, by Prof. Ewillg', describing a novel pro­
cess for obtaining extremely low temperatures a n d  
l iquefying air. " AllIateu l' Plaster Casts " descri bes 
si lll ple methods of mak i n g'  plastel' east s. This is  an i n­
expensive amusement wh ich Illay be f'njoYf'd uy every 
amateur. " C h inese GO\"ernm el l t.  Offici als " describes 
the m et h od of conll llct i ll g'  hn�i ness in the Celestial 

.P l l lp i l'e, i l lclud i n g  thei r famous ch- i \  service examina­
tions. T h e " Speech of Hon. T. A. Jenckes in Defense 
o f  the Patent Office " ably sets forth the merits of our 
patent system. 
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A SIMPLE MIRROR GALVANOMETER. 

Mr. James F. Hobart has described in The American 
Electrician a simple manner of constructing a home­
made galvanometer. 

The i nstrument described herewith is intended to 
obviatfl almost entirely the necessity for skilled man­
ipulation, upon the principle which pays so well in the 
machine shop, viz. , that 
the whole be so designed 
in its several parts that 
the machine work shal l be 
reduced to a miniuJ U m, or 
even dispensed with alto­
gether, save a little drill­
ing, etc. 

'e itut ifie �mtri,au. 
thick. T h e  wood i s  screwed t o  the base and the coils 
are fastened to the wood. The mirror must be placed 
one meter (39 '37 inches) from the scale. 

Another circular piece of wood is fitted to the top of 
the chimney, as shown in Fig. 1. A detail plan and 
section of this piece is shown by Fig. 3. It is bored out 
to fit on the chimney, and a 7f-inch hole is bored in 

The above scheme has 
been adopted i n  makin g  
t h e  galvanometer, which,  
after having been t urned 
out "with jack knife and 
pliers," will give results 
closely approaching those 
received from a more elabo­
rate and costl y  instrUllH'nt. 
Fig. 1 gives a view of thE 
instrument complete. It 
consists of four parts-the 
lamp, the screen,  the lens 
and the coils and needles. 

Fig • . l .-SENSITIVE " HOIIE-JlADE " GALVANOKETER 

For the lamp, a bicycle 
lamp leaves nothing to Oe 
desired, though a com mop 
kerosene hand lamp, as 
shown in the engraving, 
a n  s w e I' S  every purpose. 
The vertical board is as 
h igh as the lamp, and the 
scale is attached to the top 
edge of the board. The 
scale may be an ordinary 
yard stick or ruler fast­
ened to the board, or it 
may be a strip of paper 
ruled to millimeters and 
shel lacked to the board. 

Fier. 2. - KETHOD OF MOUNTING 
PLAIN LENS. 

Fig. 4.- FORM FOR WINDING 
COILS. 

The tin shade is simply 
to cut off some of the l ight which otherwise would be 
reflected over the top of the scale and dim the bar of 
light. A clean, sharp slit may be made by cutting a 
somewhat large hole in the board, and covering it with 
a bit of cardboard or bras,;,  in which a slit of the size 
found by experien(�e to be best has been cut. 

The lens may be an ordinary reading glass or it may 
be one of the cheap lenses to be obtained in almost allY 
shop for a few cents. Almost any form of lens can. be 
made to answer, but preferably it should be a double 
com'ex, of very long tocus-16 inches to 18 inches. If 
a reading glass is used, it may be mounted by placing 
the handle through a hole in the base board as shown. 
If a plain lens is to be used, a cheap mount is shown 
by Fig. 2. A bit of board is cut out as shown, and the 
hole t hrough it  is j ust a trifle smaller than the lens.  A 
n arrow V-shaped groove is then cut around the center 
of the inside of the hole and a saw kerf run into the 
lfoard as shown. This al­
l ows the lens to be pressed 
i nto the groove, and the 
spring of the wood holds it 
there. 

the center completely through the wood. A wire with 
a sort of thumb head is bored into the wooden cap so 
as to pass through the center of the %-inch hole. A 
bit of cardboard is glued into the bottom of the large 
hole, and a pinhole, punched through the exact center, 
permits the suspension fiber of the needle system to be 
carried to the wire and wou n d  up by turning the 
thumb head above described. The coils may be made 
according to the work to be done. I have three sets 
of coils with my instrument. The first is made of about 
50 feet of single silk copper magnet wire, of such size 
that it has a resistance of about 8 ohms to the 1,000 
feet, about No. 18 or No. 19 B. & S. gage. 

A form for winding the coils is shown by Fig. 4. It 
is made of wood, held together with t wo screws. A 
couple of binding wires are laid i n  before the coil is 
wound. About six layers of the w ire above mentioned 
can be made out of one-half the 25 feet mentioned. T wo 

. . ' rr .. r ' .  

of these coils are used, connected in series and to the 
binding posts. After winding, the binding wires are 
fastened, the coil is drenched with shellac and placed 
in the cook stove oven for an hour. The core is then 
removed, additional binding placed on the coil if found 
necessary, and again baked at low heat for two or three 
hours. This holds the coils permanently. T wo coils 

Fig. S.- CAP FOR TOP OF 
GLASS CHIMNEY. 

Fig. 5 .-NEEDLE 
SUSPENSION. 

are to be used, and the 
needle system suspended 
between the coils, which 
are placed % inch apart. 

I have three coils with 
iny instrument, two in  each 
set, and use either set. as 
the work demands. I have 
also three sets of needles, 
which will be described 
later. The second set of 
t wo coils is wou n d  of No. 
33 01' No. 34 wire, and has 
a resistance of about 10 
ohms, or 20 ohms for the 
complete set of two. The 
third coi l  is wound with 
No. 36 wire. Nearly )4 
pound was put on the two 
coils, and the combined re­
sistance of the complete 
coil is about 1 ,000 ohms-
500 ohms each. 

For the needles with the 
low-resistance coils I use 
a COllllUon sewing needle. 
The tem per was drawn, the 
eye and point filed off, leav­
ing a bit  of wire 1)4 inches 
long. A n ick was filed in 
the ceuter, then the needle 
was hardened and magnet­
ized, and broken through 
the nick, thus giving two 
needles luagnetized pretty 
nearly alike. A piece of 
cardboard 2 inches by 7f 
inch was pierced, and the 
needles stuck through it, 

as in Fig. 5, and held by a drop of hot sealing wax. 
A bit of mirror, m,  was waxed to the top of the card­

board, and the suspension fiber fastened between the 
m irror and the cardboard, as shown. The upper end 
of the tiber is carried to the cap on the top of the 
chimney, attached to the thumb head wire, and wound 
up until the lower needle hangs in the midd le of the 
coil and the upper needle clears the top of the coil 
about !4 inch. The instrument is now ready for set­
ting up and adj usting in the usual manner. 

The second set of needles is made in the same man­
ner, except that I use pieces of fine watch spring, less 
than Ys inch wide, and place three pieces together, with 
a single thickness of paper between for each need le. 
The pieces were file-marked, hardened, magnetized 
and broken in pieces the saHle as the needles. 

Finding that the l ight needles an d the low-resistance 
coils gav e  an instrument readi ly affected by thermal 

The six leveling screws 
are common brass wood 
screws, 4 inches long, about 
)4 i nch in diameter, with 
the top of the head filed 
off flat. The edges of the 
disk t h us formed may be 
mil led in pretty good shape 
by ro l l ing the edge of the 
head under a single cut file 
of the req uired degree of 
fineness. Place the screw 
on a hard wood board or, 
better yet, on a sheet of 
lead, and by rol l ing under 
a fi le, the m il ling can be 
quickly done. By ail  means 
use a lathe, if  you have 
one, in preference to the 
file method. 

.. . '  - '  � � 

curren ts, I made the third 
set of needles of steel tape 
about % inch wide, and 
used five pieces in each 
needle, separating each 
with paper. All the needles 
in the three systems were 
% inch long. The third 
set made a very heavy set, 
but in connection with the 
lOoo-ohm coils pl'Oved very 
sensitive, although slow 
moving. 

The th ird member of the 
fam i ly  is built on a bit of 
board cut about 8 inches 
on a side, of triangular 
s hape, as shown. Three 
level ing screws are let i n  
and two binding posts are 
placed in conn ection with 
the coil. These posts are 
shown in the engraving. 
A comlIlon, medium sized 
lamp ch i mney is procured 
and fitted to a circular 
p i e  c e of wood % inch 
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THE HOLLAND BOAT AT HIGH SPEED WITH CONNING TOWER ABOVE SURFACE FOR OBSERVATION. 

Different effects were se· 
cured by using either set of 
the needles with the other 
coils, making six possible 
combinations. Where ex­
treme sensitiveness is not 
required, I found it desir­
able to use a directing mag­
net, and not depend upon 
the torsion of the sus pen 
sion or over-streng I h of one 
of t he needles, to re t u rn 
the beam of l ight to zero. 

With 1000 ohms in each 
arm of the bridge and 6 
volts in the battery, a con­
siderable deflection is ob­
tained by changing R a 
single ohm ; and with the 
bridge arranged 1000 to 1 ,  
at  a and b,  the gal vano­
meter readily deflects down 
beyond the capacity of the 
bridge, which was 0 '001 
ohm, with 1000 ohms gal· 
vanometer resistance. 
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For the suspension in this instrument I used a. hair. l of the ship are located the compressed air tanks 

It was quite fine, micrometered about 0 '002 inch in from which fresh air is supplied to the crew when the 
diallleter, and was probably from the head of a dark- boat is submerged. The motive power is furnished by 
haired lady. From the needles to the poi n t  of suspen- a gas engine and an electric motor, both of which 
sion t.here were about 8 inches of effective hair. Just operate a common shaft, the gas engine being located 

. how Illuch better the instrument would be w ith a raw j ust ahead of the Illotor. The gas engine is used 
silk fiber I have no means of knowing at present, b u t  mainly when the boat is running at the surface and the 
it was as delicate as will be required for any 
ordinary work. 

As to the " figure of merit, " I have not had 
opportunity to determine that point, but wi ll 
do so, and report later. The " efficiency " of 
the low-l'esistance instrument is rather greater 
than that of the high-resistance form, while 
the " figure of merit. " is  greater the more turns 
of wire are placed on. FOl' measuring very 
low resistances, the low-resistance coils will 
give perhaps the best resu lts. 

• � I' • 
SUCCESSFUL TRIALS OF THE HOLLAND 

SU:8l1ARINE BOAT. 
Extraordinary interest attaches to the trials 

of the Holland submarine torpedo boat which 
are now being carried out in New York Har­
bOI', and it gives us much pleasure to state 
that the results thus far achieved have been 
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stowed in a suitable chamber. They are automobile, 
or self-propelling, carrying their own compressed air 
engines and a storage tank of compressed air. They 
are shot out of the bow by a small charge of gun­
powder, and as they pass from the discharge tube, a 
catch releases the little engines and starts the pro­
pellers. The torpedo then travels with the speed of 

the fastest torpedo boat for a distance of from 
600 to 1,000 yards. Automatic steering me­
chanism keeps the flying vessel at the proper 
depth and on a wonderfully true course. 

In addition to the Whitehead torpedoes the 
" Holland" carries two other discharge tubes for 
firing guncotton projectiles. Unlike the one j ust 
descri bed, which l ies in the longitudinal axis of 
the boat, these are upwardly i nclined, one 
pointing forward and the other aft. The 
mouths of the tubes terminate at the ends of a 
kind of su perstructure deck which is buil t 
up above the cylindrical port ion of the boat 
and carries at the center of its length an 
armor-plated conning to wer. The mouth of 
each of these tubes is closed by a sliding cover 
which is operat ed by means of a worm and 
pinion controlled by shafts leading into the in­
teriol' of the vessel. The forward tube is 

very satisfactory. By the courtesy of Mr. John called an aerial torpedo gun. It is capable of 
P. Holland, the inventor, our photographer ac- throwing a 100-pound guncotton shell a d is-
cOlll panied the boat on her trial runs and se- tance of three-q uarters of a mile. The other 
clll'ed the photographs which are herewith re- tube, astern, is called an underwater torpedo 
prod uced. In one of these the little boat is gu n,  and it is capable of driving its shell with 
�hown at her moorings beside the pier ; another accuracy for a distance of 200 yards under 
wa� taken when she was running at the sur water. 
face, with only her conning tower above th When the boat is at the surface of the water, 
water ; a third view, perhaps the most strikmg I;he can be steered by observation through the 
of all, was taken when the boat was d iving, port holes of the conning tower. When �1H' 
and another view shows the stern torpedo gun DIVING. sinks below the surface, a small t ube, carry ing-
al ld  the tail-piece for  protecting the rudders. at its top an inclined mirror or prism, in the 
These external views are supplemented by a longitu- motor when it is entirely submerged. This arrange 

I 
manner of the camera lucida, will throw a picture of 

d i l lal section which shows the construction and leading ment, it will be seen,  enables the motol' to be util ized the surrounding waters upon a board in the conni n g  
details o f  t h e  interiOl·. as a generator for charging the batteries. tower. The vessel also carries a compass and an auto-

The Holland submarine boat embod ies the results of The cellular bottom of the l ittle vessel is util ized for matic gage showing the depth below the surface. 
some twenty years of experimental work on the part of the storage of the liquid fuel, and here are located the In making an attack upon a ship the " Holland" 
the designer, who firmly believes that this type is des- water ballast tanks wh ich assist in trimming and in would advance, with her small and scarcely discernible 
tined to become the most deadly weapon of future the operation of diving or rising to the surface. With conning tower above water, until she was within range 
naval warfare. This is the first su bmarine boat of its the tanks filled and all the crew aboard there is a re- for the use of her aerial torpedo gun. A shel l con­
type ever built and tested. Another and larger boat serve b uoyancy of 250 pound�, and the boat is caused taining 100 pounds of guncotton would be discharged, 
of the kind is now u nder construction for the govern- to sink by alterin g  the pitch of the horizontal diving and she would at once sink below the surface, to avoid 
Illent at Baltimore, and is practically completed ; but I rudders, the forward motion of the vessel, combined retaliation.  At the moment of d ischarge an ingenious 
the progress upon it was so slow that Mr. Holland de- with the downward pitch of the rudders, combining to system of compensating weights will automatically 
terlllined to build at once a smaller vessel for use i n  force her below the surface. She is maintained at the admit to the tanks a sufficient amount of water to pre­
harbor defense. The government vessel was descri bed required depth by means of delice.te auto'matic mech- serve the trim of t,he vessel. T his is an entirely new 
and i l lustrated i n  the SCIENTIFIC AMERICAN of Apri l 25, anism, similar to that us_ed in the automobile torpedo. device, and the " Holland" is the first submarine boat 
189U. She is a cigar shaped boat 85 feet long, 11% feet The offensive powers of the Holland are, considering which has succeed ed in overcoming the difficulty. 
i n  d iamet.er and capable of 16 knots speed on the sur- the size and her methods of attack, far greater than When the boat had run up a l ittle nearer to the hos­
face and 10 knots when submerged. Her displacement those of any other engine of war, whether ashore or tile ship, she would discharge one, and if  the fi rst 
is IU8 tonI;. afloat. In the first place, she carries in her bow or missed, two of her torpedoes. In the unlikely even t of 

The • • Holland " (as she is called) is m uch smaller, nose an under-water dischal'ge-tube for launching the missing with the bow torpedoes, she would fi re h er 
being only 55 feet long, 10� feet in diameter and of 75 deadly Whitehead torpedo. Of these she carries several I rear torpedo gun at the enemy as it swept by over-
tons displace- head. 
m e n  t .  T h e  Our i I Iustra-
s t e e  I h ull is tions were ta-
c i g a r - !lhaped ken dudng a 
a n d  approxi- series of test� 
mates s o m e - w h i c h  w e n' 
w h a t  to the carried out 0 1 1  
model of the March 27. for 
Whitehead fish the benefit of 
torpedo, being 
blunter at the 
head than the 
t a i l . T w o  
sources of mo­
tive power are 
f u r n i s hed, a 
gas engine be­
ing used at the 
surface and a 
lIIotor run by 
storage batte­
ries when the 
1:> o a t  is sub­
mergeo . T h e  
stol'age batter­
ies, which are of 
great weight, 
are l o c a t e d  
a m i d s h i p s , 
down b e l o  w 
the axis of the 
boat, and as 
their centel' of 
gravity cOllies 
well below the 
center of b uoy­
a n  c y  of the 
hull, the boat 
is kept at all 

. t i III  e s on an 
e v e n  k e e l .  
Above the stor­
It g e batteries 
on each side BOW VIEW OF THE " HOLLARD," SHOWING MOUTH OF AERIAL TORPEDO GUN, THE SUPERSTRUCTURE DECK AND THE CONNING TOWER. 

Lieut. Sargeant 
of the Naval 
A u x i l i a r y 
Board. T h e  
work waS done 
in 30 feet of 
w a t e r  a n d 
gave full sat is­
faction bot h to 
Mr. H o l l a n d  
and the gov­
e r n m e n  t ex­
pert. The first 
trials consisted 
of a series of 
su rface runs at 
a speed of 10 
knots, in which 
the boat show­
ed great man­
uevering pow­
e r ,  changi ng 
h e r  c o u r � e  
t h r o u g h  !JO " 
with astonbh·  
ing rapid ity. 

T h e  di vi ll g" 
test was made 
at the s a  HI e 
speed, and up­
on the d iving 
rudders being 
thrown i n  to po­
sition, the boat 
b u r i e d  h e r  
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234 J t itn tifit �mtritau. 
nose and went down at an angle of 15° with the I j ects 460 books appeared in 1896 and 492 in 1897 ; 553 peratures of the magazines and shell rooms were taken 
surface. At a depth of 7 feet, as indicated by her law books were published in 1896, as against 509 in daily and reported . The only Ill agazine w hich had an 
flagpo les . she came to an even kee l and ran for ward 1897 ; 682 books on literary history, as against 415 : 293 undue amount of heat was the after ten-inch magazine, 
steadily for several hundred yards. All ascent was I books of poetry in 1896 and 247 i n  1897 ; 209 books of and that did not explode at the time the " Maine " was 
then made, the boat coming li p nose first at the same IlIemoirs and biography, as against 205 ; 177 on fine destroyed. 
a.ngle as she descended. The cover of the conning tower arts , as agai nst 138, and 284 on political science, as The torpedo war heads were all stowed in the after 
was then thrown open and Mr. Holland announced that against 196. Of the 4, 928 different publications, 3, 318, part of the ship under the ward room, and neither 
l i e would dive completely out of sight. One of our ilIus- as has been said , were produced by American authors caused nor participated i n  the destruction of the 
tl'ations was taken j nst at this llJoment and shows the and manufactured here ; 495, produced by foreigners, . .  Maine ."  'l'he dry guncotton pri lIlers and detonatoJ's 
i n ventor in the act of closing the  covel', This time she were manufactured here ; and 1 , 1 1 5  were English wOI'ks, were stowed in the cabin aft and remote from the 
dived completely out of s ight, t h e  flagpoles d isappear- imported here in sheets or bound, More than one- scene of the explosion. -Waste was constantly looked 
ing a ltogether . � 0 t race of after on board the " Maine" 
the vessel was v isi b le unt i l to avoid danger. Speci al 
she made her appearance orders in regard to this bad 
� udden ly at a point several been gi ven by the COUl-
h undred yards d istant from man d i n g  officer. Varn ish -
the poin t  at which the de- es, driers, alcohol and 
scent was made: other combustibles of th is  

Later a test was made of  nature were stowed on or  
t h e  bow aerial torpedo above the main deck, and 
gun, and with a reduced could n ot have had any-
air pressure of 600 pounds thi ng to do with the de-

(as against the full pres- struction of the .. Maine. " 
sure of 2, 000 pounds to the LONGITUDINAL SECTION THROUGH HOLLAND SUBMARINE BOAT. The llIed ical !:;tores were 

square mile) a dummy . stowed aft under the ward 
torpedo was thrown a distance of 500 yards. Further I quarter of the English importations were of novels. I room and reIllote from the scene of the explosion. No 
reference to this formidable cra,ft is made i n  onr edi- I n  Great Britain the number of publications of 18!l7 dangerous stores of any kind were stowed below in 
torial columns. exceeded that of 1 896 by 1 , 353. Of these, 6 , 244 were any of the other storerooms . 

• , .. , • new books and 1, 682 new editions. In the departments of The coal bunkers were inspected dai ly . Of these b u n k-
The Book Crop of 1 8 9 7 .  law, art  an d science, voyages, travels and researc h, and ers adjacent to the forward magazines and shell rOOlJ1S 

An early number of The P u b l b hel's' \Veekly gives " miscellany, i n cluding pamphlets but not sermons, " fou l' were elll Pty, namely, B 3, B 4, B 5, B 6. A 15 had 
each year a resume of the book trade of the preceding there were losses ; in every other department, there been in use that day and A 16 was full of New River 
year, which, though intended . pri mari ly for publishers, was a decided gai n  in 1897 over the output of 1896 . In coal. This coal had been <larefully inspected before 
yet contains lllattel' of i nterest to readers i n general. fiction,  38 new novels were published every week:, oJ' receipt on board. The bunker in  which it was stowed 

In 1897 the n umber of books issued by the pu blish - lllore than six a day. was accessible on three sides at all times and the fourth 
el'S of the U nited States was 4, 928, a less n UIll ber than I France as well as Great Britain records an increase sid e at this time, on account of b u n kers B 4 and 
had been issued in any previous year since 1893. In in book production,  t.he number of " books, musical B 6 being empty. T h b  bun ker, A 16,  had been in­
t bat year 4, 484 books were p ub lish ed . " The p romise compositions , engravings , " being 13, 7!l!l i n  1897, com- spected that day by the engineer officer on duty. The 
of a still increasing vol u me of publ ication with which pared with 12, 738 in 1896. Of these 13, 799, however, fire alarms in  the bunkers were in  working order, and 
1896 so hopeful ly closed," says T he Publishers' Weekly, 6,085 were musical cOtllpositions , and 1 , 671 were engrav - there had never been a case of spontaneous cOIll bus­
" was not fu lfilled i n  1897. " T hat it was not , the editor ings ; the H u m ber of books was th us 6, 043. A lthough tion of coal on board t he " Mai ne. " 
ascribes to the delay over the tariff when the Dingley no details are obtainable, it probabl y will  not wrong The two after boilel's of the ship were in use at t h e  
b i l l  w a s  passed. T h e  general tension being relieved, the French publishers and book producers to aSSUtIle time of the disaster, but .  for  auxiliary purpo� es only, 
there was a perfect flood of books during the last six that fiction cOlllposed a lar�e proportion of these 6, 000 w ith a comparatively low press ure of steam, an d be i n g 
mouths of the year. books, tended by a rel iab le watch.  These boilers could not 

The number of books of permanent value is reported - • - have caused the explosion of the ship. The four for-
as unusually large ; " indeed, few other years in the REPORT OF THE NAVAL COURT ON THE ward boi lers have since been found by the divers aud 
history of the book trade have so many good works to DESTRUCTION OF THE " MAINE." are in  a fair condition. On the ni gh t of the destruction 
theil' credit. " It is p leasant to learn that this increase I We have before us the printed " Report of the Naval of the " Maine " everything had been reported secu re 
in the nu mber of really: good books was accompanied Court of Inquiry upon the Destruction of the U n i ted for the night at 8 o'clock by reliable person � throu�lt 
by continued prosperity for the booksellers. States Battleship ' Maine ' in Havana Harbor. " It is the proper authorities to the comm anding officer. A t  

. I n  1896 t h e  publ ications amounted to 5, 703 volumes ; a volu me o f  SOllle 300 pages, a n d  includes t h e  whole of t h e  t i m e  the " Maine " was destroyed t h e  s h i p  was q u iet, 
i n  1897, to 4, 928 on ly. The shortage was due largely to a the tes timony given before the cou rt.  At the end of an d therefore least liab le to accident caused by move­
decrease in the number of English novels republished the report t henl are some two dozen photographs and ments of those on board. 
here. In 1896 t h ese alllounted to 690 ; in 1897, to barely dra wings i l lustrative and deEcriptive of the wreek. 3. The destruction of the " Maine " occurred at 9 :40 
half, 352 all  told. The i lliportatioll s  of all classes of One does not have to read far in this most extraordi - P. 1\1. ,  February 15, 1898, in the harbor of H avana, 

books were proportio nately the same as hitherto ; but nary report before the last charitable hope which one Cuba, she beinir at the time moored to the same buoy 
t he n U lll ber of AllIerican books manufactured was lliuch may have had , that the wreck was not a crime but an I to which she h ad been taken upon her arrival. There 
larger in p roportion to the total output, being 3, 300 Il:ccident, is shut out, an d  one is forced to the conel u- were two explosions, of a distinctly different ch aracter, 
out of 5, 703 i n 1896, and 3,318 out of 4, 928 in 1897-not sion t hat a submarine mine of enormous power was ex- with a very short but distinct i nterva l bet wfen th em, 
only a larger actual number, b ut an increase from 58 to ploded beneath the i l l-fated s h i p .  I and the for ward part of the s h i p  was lifted to a marked 
67 pel' cen t  of t he total number of books published. We have selected from th e fi n d ings of the report and · degree at the time of the first e x p l osion . The first ex-

The Pu bl is hers' \Veekly divides the publications of from the drawings such matter as will place our readers plosion was more in the nature of a report l ike that of 
t il e  year' i nto n i n eteen principal departments. In each in Poss£)ssion of the full facts of the case. It tel ls its a gun, while the second explosion was lIlore open, pro­
of these, except theol0irY and religion, j uvenile, pby- horri ble story with too ItJ uch distinctness to require 

S TER N  VIEW OF THE ' HOLLAND " SHOWING STE RN 
TORPEDO GUN AND TAIL PIECE FOR PROTECTING 
RUDDERS. 

sical and mathematical scien ce, and mental and m oral 
philosophy , there was a fal l i n g  off in th e n umber of 

books published from the n u mber publish ed in 1896. 
" The figures in fiction are most noteworthy. Novels 
from al l sOllrces printed or i m ported in 1897 were only 
869 to 1 , 1 1 4  i n 1897. To these, however, might be added 
the 369 jn " en i le works, as the m ajorit y  of them were 
wholly u n s n itable for chi hl l'e n's j·ead in g. " 

T h e  pri n c i pal ch an ges in the other departments m ay 

be Ii@t fo;·th briefly. On theological and religious sub-

much comment by way of explanation . 
I n  the h alf section and plan of the " Maine " (Fig. 1) 

the normal and propel' position of the keel and bow of 
the ship as she rode at anchor are shown in fine, un 
b roken lines. The thick li nes show the shape into 
which these parts were distorted by the explosion . 
The bow it will be seen was t wisted aroun d  th rough an 
angle of 90. degrees and now lies at right angles to the 
axis of the ship. The ship is blo wn com p lete l y in two 
a ·little forward of amidsh ips, and forward of tha t, at 

I 
frame 18, the keel has been blown up into an acute in- I 
verted V until it is near the Imrface of the water, or 30 
feet above its norlllal positio n .  T h ese effects are 
shown in the drawing ( Fig. 4) prepared by Ensign 
Powelson from the reports of the di vers and from his 
own personal i n vestigation.  A more detailed view of I this poin t , marked 1 A in Fig. 1, is sho wn in Fig. 2. 

·We give below the full findings of the court : 

I L That the Un ited States battlesh ip " Maine " ar­
rived in the harbor of Havana, C uba, on Jan uary 25, 
1 898, an d was taken to buoy 4, in from five and a half 
to six fathoms of wat.er, by the regular govern lllent 
pilot . The U n ited States consul general at Havana 
had notified the authorities at that p lace t he prev ious 
evening of the intended arri val of the "Maine . "  

2. The state o f  discipl ine o n  board the " Maine " 
was excel len t ,  and all ord ers and re�ulations in regard 
to the care and safety of the sh ip were st rictly carried 
out. All amm un ition was stowed in accorda n ce w i th 

prescribed instrn ctions, and proper care was taken 
w henever' ammunition was handled. Noth i n g  was 
stowed i n  any one of the magazi nes or shel l  roolll s 
which was not permitted to he sto wed t here. 

The magazines and shel l rooms were always locl,ed 
after having been opelled ; and after the destl'llction 
of the " Maille" the l{eys were fou n el  in the ir propel' 
pl ace i n  t h e  captain's cah i n ,  e\'eryth i n g  h av i n g been 

reported secure that evening at 8 o'clock. T he tem-

CONNING TOWER OF HOLLAND BOAT.  

lon ged and of greater vol ume. The secon d ex plos i on 

was, in the opi nion of the cou rt, caused by t h e par­
tial  exp losion of t wo or lllore of the forward lIlagazines 
of the " 1\Iai n e . "  

4. T h e  evi dence bearin g upon th is, being princi­
pally obtain ed from d i vers, did not enable the court to 
fornl a defin ite conclusion as to the condition of the 
wreck, alt hough it w a s  e�tab l i shed t h a t  the after part 
of the sh ip was pract i cally intact, and sank in that 
condition a \'er�' few m i n u tes a.ftel· the destruct ion of 

the forward part, The fol lo w ing facts in  regard t8 the 
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forward part of the ship 
are established by the tes­
timony : 

/ I 

J t ituf i f i t  �mtritau. 
L O N G I T U D I NAL S ECTION 

/ 

I( ,., rt6_._.mL_�:r.LI\.��.L._. 

forward magazines, or their 
partial explosion, would 
leave the bottom of the 
ship in the condition which 
now exists, as represented 
i n  these sketches ? 

(Exhibit H was shown 
witness. ) 

A portion of the port 
side of the protective deck 
which extends from about 
frame 30 to about frame 41 
was blo wn up aft and over 
to port. The main deck 
frolll about fralll e 30 to 
about frame 41 was blown 
up aft and �ligh t l y  oyer to 
starboard , foldi n g  the for­
ward part of the middle 
superstructure o ver and 
on top of the after part. 
T h is was, in the opinion 
of t he court, cauEed by 
the partial explosion of 
t wo or more of the forward 
magazines of the " Maine. " 

=;;ii1�r---=_ . _ =t}. �- ��3-_I�c-=-=· ...&....-l_d'A\�_�1=L� - . - - '.,� .� - - - - - -; �:.� 
- - - - " - � - - - - - ,  r--'-'--i 1----,-�.---7,.----,\ 

,.�.: :.:::: - - - .,......- .... IA 

A. The sketch might re­
present two explosions of 
edirely different natures. 
That part of the sketch re­
presented here as frame 14� 
to frame 18�, aft, in the 
direction of frame 23, might 
be produced by the explo­
sion of a comparatively 
I a I' g e JIline of not vio­
lent explosive matter at 
SOIlle distance below the 
bottom of the ship ; where­
as the part abaft of frame 5. At frame 17 the outer 

shel l of t he ship, from a 
point 11� feet from the 
middle of the ship and 6 
feet above the keel when 
in its normal position, has 
been forced up so as to be 
now about 4 feet abova the 
surface of the water ; there­
fore, about 34 feet above 
where it  would be had the 
ship s u n k  uninj ured. The 
outside bottolll plating is 
bent into a reversed V 
shape (A), the after wing 
of which, about 15  feet 
broad and 82 fee t in length 
(from frame 1 7  to frame 25) , 
is doubled back upon itself 
against the con tinuation of 
the same plating extending 
for ward. 

T� \. OOTTEO L If''C£ SHOWS �ART or 0 
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( Reproc:lucl,1 from the Omciul Report. ) 

23 has all the appearance 
of the effect produced on 
iron plates by a high ex-

At frame 18 the vertical 
keel is broken in two and F ig. 1 . -DIAGRAM SHOWING BY HEAVY LINES THE PRESENT POSITION OF KEEL AND BOW OF " MAINE." 

plosive i n  close proximity 
to it.  There are i n  all ex­
plosions two general ef­
fects : First, tlie upheaval 
of t he water caused by the 
di rect action of the explo­
sion, followed almost iIll­
med iately afterward by the 
second upheaval of water 
and m ud, bei n g  the reac­
tion of the water from t he 
Fides and the bottol1l , w h ich 
rushes i n  to fill the crater 
produced by the first ex­
plo:,io n .  B u t  the location 
of this upheaval and the 
distortion of the keel in  the 
present i nstance does not 
appear to have been forIll­
ed by the secon dary effect 

the flat keel bent into an angle s imilar to the angle 
formed by the ou tside bottom plating. This break is 
now about 6 feet below the s urface of the water and 
about 80 feet above its normal position.  

In the opinion of  the court this effect could have 
been produced oniy by the explosion of a mine situated 
under the bottom of the ship at abo ut frame 18 and 
somewhat on the port side of the ship. 

6. T he court finds that the loss of the " Maine " on the 
occasion named was not i n  any respect due to fau lt or 
negligence o n  the part of any of the officers or Ill elll bers 
of the crew of said vessel.  

7. In the opinion of the court the " Maine " was de­
stroyed by the explosion of a subma.rine mine, wh ich 

· caused the partial explosion of two or more of her 
forward magazines. 

8. The cou rt has been u nable to obtain evidence 
fixing the responsibi l i ty for the destruction of the ! 
"Maine " n pon any perdOll or persons. 

W. T. SA:\IPSOY, Captain, U.  S. N. , P I·esident. 
A. MARIX, Lie utenant-Commander, U. S. N . ,  Judge 

Advocate. 

UXITED STATES FLAGSHIP NEW YORK, I 
March 22, 1898', off Key West, Fla. ) 

The proceedings and findings of the Court of Inquiry 
i n  the above case are approved . 

M. SICARD, Rear Admiral, 
COlll man der-in-Chief of the U nited States Naval 

Forces on the North Atlantic Station. 

It shou l d  be m entioned that Capt. Sigsbee stated 

merchant vessels to be anchored there, and that it was 
the least ttserl buoy in the harbor. " 

Commander G. A. Converse, United States navy, 
was sUIIlIllonecl by the court as an ex pert witness on 
the action of explosives. He testified that he had been 
thirty-six and a half years in the naval service, and had 
made a careful study of the nature and effects of explo­
sives, His experience included eleven years spent at 

.5hOW'"j uo "t, C Oo l  k I d  b •• lre " 
a"cl fl",t l u c L  'P1 <,r� s  }'""t, ', ,,, p • •  s c "'t'" 
,..s,r;o� cd l'0,,,t ", ... k . eI.  I A 011 P � oJ .<.t· 
;0" ' .. ; i"j"';." R •• r • •  " f''''' '/'. """$ 
-..It b�  C. 1\l e �  e. .... \\n� Mate II. OtuOI\,U.!..N. (";v.,), 

(Reproduced from tbe Official Report.) 
Fig. 2,-SKETCH SHOWING BROKEN KEEL AT 

MARKED 1 A IN FIG. 1 .  
POINT 

during his exami n ation that he had been i n forllled by the naval torpedo station. The i mportance of the tes · 
the captain of the " City of Washi n gton" that " he timony of Capt. Converse is such as to warrant its be­
had never known,  in all his experience, which covers ing given in full. 
visits to  Havana for five or six years, a man-of-war to Q. Captain, wi l l  you please examine the sket<,hes 
be anchored at that buoy, " at the buoy at w hich the which have been shown you and tell the court whether, 
" Maine" was anchored, " an d that he bad rarely kno w n  in your opini on the explosion of one or all of these 

referred to above. It is too far forward ; too remotp.. 
It is too far from the place marked " Debris, " which 
m ust be somewhere about frame 27. If that is  27,  then 
the distance, as luarked, frol1l frame 18, wil l  be eleven 
frame spaces, or 44 feet forward of what would appear 
to be the crater of the most violen t explosion. 

Q. Then to what kind of an explosion do you at­
tribute the force that caused this bending of plates 
and keel on sketch ? 

A. I am of the opi nion that it could be produced by 
the explosion of a submarine wine contai ning a large 

, amount of the lower explosives-gunpowder or sim ilar 
-not i n  contact with the ship, but sOllie distance below 
it, perhaps on the botto m. 

Q. Looking at the sketch shown you, especially at 
that portion of the keel which has frame 18 on top, and 
the plates-bent plates-forward of it ,  excl uding en­
tirely all portion abaft of it,  could this part which you 
are now told to consider have become so distorted from 
the effects of an internal explosion alone t 

A. I do not think it could . I have never seen an y­
thi n g  in ILly experience which would lead Ill e to bpl ieve 
that it is possi ble to produce the effect i n d i cated by 
any explosion within the i nterior of the ship in t hat 
illl mediate vici n i ty. 

Q. Looking IH the skp.tch shown you, and inform ing 
you that the forward 6-inch magazine and the fixed 
ammunition room were at that part of the keel w h ich 
is represented as n early vertical-that is, frame 18  to 
frame 24-could the con d itions as shown forward of 
frame 24 h ave been caused by an explosion of those 
two magazi nes or of any magazine abaft of frame 24 ? 

A. I do not think it could. 
Q. Do you think,  then, necessar i l y, there must have 

been an underwater Ill i n e  to produce t h e�e explosions ? 
A. Indications are t h at an underwater explosion 

pl'Oduced the con ditions th ere. 
.---------�--�----------------�------------, .-----------------------�------------------�----� 

(IWprodu¢etl Crom the Official Hcporl. ) 
Fig. 3. --VmW ABOVE FORE PART OF WRECK SHOW1NG PART OF F RAME 

17 pmCE OF PROTECTIVE DECK AND PIECE OF BERTH DECK. 

II 

(Reproduced from the omclJll RePQrt.) 
Fig, 4 .. -FACSIMILE OF OFFICIAL SKETCH (EXHIBIT H) SHOWING CONDITION OF 

WRECK UNDER WATER AS FAR AFT AS FRAME 28, 

© 1898 SCIENTIFIC AMERICAN, INC.



I c itut i f ic �tUtrican. 
RECENTLY PATEN TED INVENTIONS. of glue need he used , and tile article, may be cheaply 

manufactured without impairing their durability. 
be used as a silent clavier. The instrument is provided R.ECENT AN AL Y SIS OF CIGAR.ETTES. 
with a movable support on which is an adjustable rod 

I 
. . . 

Engi neering. 

ROTARY E NGINE. - Paul J. Joh nson, CONSTRUCTION OF CEILINGS. - Lou is having a flexible connection with a striker to hold it I deSIre to supplement my remarks . .  on the CIgarette 
. (THE SCIENTIFIC AMERICAN, vol . lXVlll. , No. 11. p. 173) 

Los Angelcs, Cal. ,\\,TIthin the cylinder of tbis engine, Aronowitz, New York City. According to this invention, 
on the end of the main driving shaft, is a hub eccentric 

panels are formed of bars and connecting links in such 
to the cylinder, and tbe piston, sliding diametrically in manner that they may be folded for transportatIon and 
the hub, has at each end a steam-pressed head enl';aging inserted between the flanges of the ordinary floor beams, 
the inner surface of the cylinder. A slide valve, shifted where they are expanded into normal shape. The parts 

by a hand lever, admits steam to either oue of two ports 
are aJl securely fastened togetber, each supporting the 

for going ahead or reversing, and the pie-ton, slidable in other to make a strong and rigid structnre, which may 

the hub, has at each end a chamber in which slides a also be used for floors, and the panels may be put to­

shank of the piston head, there being two ports at each getber at a shop in sedions of considerable length, 
end of the piston and in each chamber a doub le valve. enabling the handwork to be done where especial fa­

As the piston revolves the head is forced outward in en- cilities are provided filf assembling the parts, so that but 
I';agement with the inner surface of the cylinder by the l i ttle labor need be done at the bu i lding. 

su�pended or move �t nearer to or farther fr
.
om the with the following analysis made by J. W. MALLET, 

strmgs. After the strIker bas been propelled agamst the 
P f f Ch . 

t 
. tb U '  't f V' . . 

strings by the action of the support, it returns to its ro eSBor 0 emlB ry III e niverS1 y o  IrgIllIa. 
former position by ito own gravity. JOHN WALLACE. 

UNIVERSITY OF VIRGINIA, 
BLOWPIPE.-Charles H. King, Granite  CHARLOTTESVILLE, VA. , 

Falls, Minn. A device that will blow a very strong heat February 7, 1898. 
withont blackening the metal being soldered or treated 'Having purchased, in open market, at CharlottesvilJ<o, 
is provided by this invention. The improvement com- Va., large samples, in original, unhroken, manufactureIS' 
prises a boiler adjustably held on a standard above a packages, of tbe following brands of cigarettes, viz . ,  
heating lamp, the boiler communicating with a blowpipe No. 1, No. 2, No. 3, No. 4, No. 5,' I bave carefully exaIJl. 
extending over a flame lamp. while a deflecting plate de- ined these samples and find them to consist of good .  
pends frolll a hood moun wd o n  the tray o r  base, the light.yellow tobacco, with wrappers o f  thin, delicate 

operation of the double valve, the steam being absolutely LOG H AULE R.-T h o m as J .  St. L:) u i �, 
confined in tb e  cylinder until it reaches the exhaust, West Superior, Wis. '1'0 facilitate the hauling of lol';s 
there being no loss of power anci no lost motion. by means of steam power instead of by horses, tIds in-

hood mainly surrounding the flame lamp. Alcohol is 
preferahly uS2d in the lamps and in the boiler, and the 
('on8trnction is comparativcly inexpensive. The blow� 
pipe extends upward from the boiler into a condensing 
chamber, from the upper part of which the blowpipe 
proppr leads to the flame. 

TENDER FOR TRACTION ENGINES. - j v�ntor prov�des a device which ma� exert it.s ]lm�'er 
Edward G. Ferguson and John P. Holmen, Kensett, la. wlthou� tea�mg up the roadwa� or Wlthont

. 
Hsmg ra,ls. 

The engine according to this invcntion bas on its boiler emplOYIng In the work a statIOnary chaIn stretched 
rearwardly ' prOjecting brackets, wb Ile

'
secured to the �Iong the roadway an� fasteIH;d at eac� e�ld. The c�aiu TRANSPORTATION TICKET. - Sam uel 

bracketB are side bars extending from the bodv of a two-
IS engaged by a cham hauhng or wmdmg mechamslll Lumpkhl, Atlanta, Ga. A ticket applicahle in all modes 

whe-elcd vehicle having- pivotal connection with its axle, monny·�d I)n a suitable frame supportcd on rn nners to of transportation, to be carricrl out by straight or rOllnd 

a drum journaled in the brackets being operated by the permI t the s1ed or bob under each end of the frame to trips, or by means of whole or half tickets. is providp-d 
steering mechanis n of the engine, while a chain wind- pivot in going about curves or· in passing obstructions. by this invention, the purpose being to prevent the use 

ing on the drum is connected at its ends with the axle of Means are also provided for cntting ruts or tracks in of tickets by other than the original pnrchaser. The 
the vehicle. By this means the engine and tender may which wIll travel the runners of the sleds on which the ticket has a slot and offsets forming stops, a sleeve or 

be simultaneously steered, and may be as readily moved 10gs are loaded, so tbat all the sleds will follow in the pocket sliding on the ticket being limited in its move­
rearward as forward without danl';er of upsetting. same track, it being expected that the tracks will be in mpnt by the offsets, while a tongne held at one end to 

hard snow, or ice made by freezing water poured therein. the sleeve is llloyable at it.s other end through slots in 
R ailway Appliance .. . 

RAILWAY TIE AXD RAIL C LAl\IP. -
Charles H. Rogers, Sew York City. A metallic tie, 
according to this invention1 has slots in which the rail is 
received, and mechanical ly operated rail clamps capable 
of beinl'; manipulated from one end of tbe tie to carry 
the clamps into locking engagement with the tic. 'fhe ne­
cessity of a I';age is dIspensed with. The tie is simple and 
illexp�nsive, and may be used in connection with a 
wooden sleeper or foundation, or a foundation of con­
crete, etc. 

RAIL SAN DER. -Herbert L. Graham, 
A ugus ta, Ga. An improved mechanism for delivering 
"emd from the sand box of a locomotive to tbe rails is 
provi(led by this invention, the sanding device being cer­
tain in its operation, feeding the sand rapidly or slowly 
as desired, and not being liable to become clogged. It 
comprises a straight pipe extending beneath and having 
a branch connection with the sand box, wherehy the 
s�nd is fed to the nozzle by gravity, a conveying pipe 
leading from one end of the nozzle pipe, while an air­
blast pipe enters the other end and terminates in a nozzle 
just beyond the connection to the sand box. The im­

l,rovement may be applied to any sand box now in 
place without changing the ordinary hand-feeding me· 
chanism. 

Electrical. 

DROP SIGNAL ApPARATUS. -Oscar A. 
Danielson, Owatonna, Minn . This invention relates to 
apparatus used in connection with telephone exchange 
switchboards, and provides means designed to prevent 
induction and, consequently, obviate cross tal1;c. Instead 
of using a single magnet for each drop, a series of mag­
nets is so employed, each set comprising a nnmber of 
magnets, and adjacent sets heing so arranged that mag­
nets of one set will oppose mltgnets of the adjacent set. 
The mal';nets of each group are oppositely wound, there 
being a soft iron plate for each group and a board upon 
which the several groups are arranged, the gronps being 
so arranged that the positive magnets of one set op­
pose negative and positive magnets of an adjacent 
set. 

C L U S T E R  LAMP FIXTURE. -Nelson 
'Vp,eks, New York City. This invention provides a com­
paratively inexpensive fixtUIC that is neat and compact 
in appearance, and wbich may be applied directly to a 
ceiliug, waU or other support. and in which the usual 

FOLDING Top FOR VE HICLES . -Morri� the sleeve amI ticket. '1'he use of the ticket involves 
the concealing of an identification portion, and suc­
c(�8sh'ely nnsealing it and rescaling it by the several 
offidals in the ( order of the coupon s passcd upon . 

Kassmayer, New York City. This top is arranged to 
permit the occupant of the vehicle to cODveniently and 
quickly raise or low'er the top withon t leaving the seat� 
the top when lowered being complctely folded in the 
scat casing. The top is made with a lower folding section, 
a middle non-collapsible section, and an upper extcn­
sian section or hood, which may or may not he lU5eu. and 
is adapted to bcl folded within a casing at the rear of the 
scat, or to be elevated, by turning a crank at the front of 
the seat at one side, the crankshaft being connected with 
gear \vheels which are connected with racks from which 
rods ex tend to the f�ame bows . 

PRODUCING A LCOHOL AND YEAST. ­
Johannes O. Boot, Bath Beach, N. Y. To produce alco­
hol and yeast from substances such as sirups. molasses, 
su�ar and saccharified amylaceous substances, this in­
ventor ferments the saccharine substances in the pres­
ence of a chromium componnd, where by sef..;ondary 
fermentations are prevented, and the main fermentation 
may be completed in a short time, while the prod!!cts of 
fermentation are pure and the alcohol is obtained in 
larger quantities than according to the processes hereto_ 
fore used . 

SHARPENING H ORSESHOE CALKS. -
James L. Martin, Marion Centre, Pa. A simple ma­
chine by which the calks of a horseshoe may be restored 
to their proper shape or sharpened, without removing 
the shoe from the hoof, according to this invention. 
consists of a frame with an operating lever and shaping 
levers pi ,oted at opposite sides in the frame, the inlier 
surfaces of the latter levers being shaping surfaces, and 
there being link connections between the shaping levers 
and the operating lever. 

Gr,ASS MOULDING MACHINE. - La w­
rence H. Dolan, Alexandria, Ind. This invention relates 
to a machine in which a separable mould is cmployed, in 
which the hollow 'article to be produced from molten 
glass is blown while tbe mould is closed and released 
when the mould is opened. A two-part closable paste 
mould is nsed and a donche tank. there being meano for 
moving the mould into and out of the tank by pressure 
of the foot of the operator, and means for closinl'; the 
normally open mould by foot pressure. The machine is 
especially adapted for the rapid and perfect production 
of electrolier bul bs or other hollow glassware by a work 
man, without requiring an assistant . 

AUTOMATIC WI NDMII,L REGULATOR. 

LOOK. -\Valter an] Paul Wolfgmmm, 
Gllb(�n, Germany. This is an improved safety lock 
having groups of tumblers lodged olle above the other 
in paire, whlch may vary in nnmbcr and be 80 arranged 
tbat the separate tumblers of each individual pair are 
not in con tact wHn each other when the lock is opened, 
while at the moment of closing there is a distribution or 
rearrangement in position of the different groups or 
pairs of tumblers, which is broul';ht about by the ar­
rangement of the parts of the key bit and their direct 
aetion on the 10wer tumblers of each group. By nsing a 
key to " .. hich a variety of bit forms may be given, a 
large numher of ways of closinl'; and lockinl'; tbe lock 
mechanism is provided, each one diffcring from all the 
rest, as the lock can be opened only by a key having 
exactly the same arrangerneut of bit as that which 
closed the lock. 

LIXEWAY. -Marti n F. Kohi n ka, Scotia, 
Oal. To facilitate the lifting and transporting of tim· 
bel', this invl'ntion provides for a l ine run taut .. at an in· 
clination so that a carriage may roll along the line, the 
carriage being dropped to the ground on relaxation of 
thc tpllsion on the linc. The invention supposes the 
line connl'cting t,vo trestles or elevated structures of 
differing height, the line being attached to one of the 
trcRtlcs and rnnning ovcr the othcr, the l ine being made 
slack or taut by a winding apparatus, while a sec()nd 
line, also provided with a winding device, is attached 
to the ground at one trestle and runs over the other 
trestle. 

TRANSOM LIFTER -Oscar C. Rix80n , 
Chicago, Ill. This device is of simple construction, 
er..sily manipulated, and applicable to transoms hinged 
either at the top, midd1e or hottorn� while being com­
pletely hidden from vicw. A rack bar is lDonntea to 
slide in a guideway witbin the door casing and a link 
pivotally connects the rack bar with the transom, there 
beinl'; a gear wheel in mesh with the rack bar and a 
pinion in mesh with the gear wheel, while a spindle, 
which may be locked in place as desired, engagcs the pin­
ion and is under the convenient control of the operator, 
the device not being lIable to get out of order and not 
forming an unsightly obstruction on the outside of the 
door . 

short extended ends of the house wiring may be att,ched -George S. Long, Hinckley, Ill. This invention provides 
directly to the lamp contacts. It comprises a base carry- a mechanism for automatically throwing windwheels 

ing a series of electrically connected screw plugs, there into or out of tbe wind, for the purpose of stopping or 
beiul'; connections between the plugs and the leadiug-in pumping of water. Oombined with rotatable ratchet 
wire8, while a cap on the base has a plurality of open- j ?iBkS on the huh-of �,yhich the wind wheel chain win

.
ds, 

iugs to receive lamp bases. Contact plateEl on the waJls 18 a pump rod, lever and WeIghted push and loclnng 
of the openiugH have projections to engage the ring ter- pawls. in connection with a float and balance weight., the 
minals of the lamps, the projections engaging with eer- rising of the water in the tank, and the consequent lifting 

tain of the contacts on the base, and there being means of the float, throwing the wheel out of the wind when 

for electrically connecting the contact plates. the tank iR full, and the dropping of the float with the 

DOOR SADDLE. -- Rich al'd 'Wilson, New 
York Oity . A threshold strip, according to this inven­
tion, is so made as to entireJy dose the space between 
the door and the threshold, the clo"ing mcdium having a 
rotary and a vertical nlovement, and being located with­
in the saddle or threshold strip, entirely out of the way. 
The threshold strip has a longitudinal opening in which 
a roller rests upon bearings, springs normally holding a 
portion of tbe rol ler above the upper surface of the 
threshold, while an adjustable strip supports the springs. 

THILL C OUPLING. - S i las S pee:l ,  Bar­
ron , Wis. The c1ip section, according to this invention, 
has end ring bearings providcd with entering slots and 

Agri (' n  J t n  raj . 

SUGAR C ANE H EADER. -- Charles W. 
Mac Williams, Preston, Canada. This is a machine for 
cutting off the tops or headA, and, consequently, the seed 
from sugar cane, Milo maize, and like crops, in the 
harvesting of which it is deSIrable to cut off only the 
heads, leaving the 8ta�ks standing. The machine may be 
readily placed in a wagon body and the knhes raised or 
lowered to accommodate them to the height of the stalks, 
the adjustment being effectei in a quick and convenient 
manner, and means are provided for conducting the sev­
ered tops from the knives back into the wagon body. 
The wagon tonl';ue is also so formed that the stalks will 
pass bet\veen Hs members, the stalks remaining up­
right, and not being trampled upon by the draught 
aniIItll'3. 

lU i sce l J a n e o n  ... 

withdrawal of water from the"tank allowing the wheel 
again to fall into the wind . 

WATER 'VHEEL. -C b arles T. M o n roe, an intermediate cllshion, and the thill section has lugs 
Wisdom, Mont. To so construct a wheel that practically fitting in the bearing rilll';s and overlapping the slots 
all the water running into it will be utilized is the ob- when the thill section is in position for nse, the cllshion 
ject of this invention, the arrangement beIng sucll that then pres,ing the thill section to set its lu!!s tightly in 
the stoppage of the wheel will act as a cutoff to store nn the bearmg rings overlappinl'; the slots. The cushion 

used wa ter. Mounted to rotate in a suitable casing is a may be a rubber block and also serves as an effective 
wheel carrying radial bladeR or bnckets, flanges on the anti-rattler. 

wheel forming the outer walls of the buckets, whIle a SHELVING. - Orvil l e J. H u bbard, B u f­
water-fed pipe extending into the casing has lateral out- falo Oenter, Iowa. According to this invention, a series 
lets, the pipe being ad:!pte(l to ellgage�againet the inner of shclveR is formed of bars arranged in horizontal lines 
ends of opposite blades to form the inner walls of the t 1  s" pport and display goods advantageously without 
huekets. permitting the usual accumulation of dust, the con-

G{; ITAR OR LIKE I NS'1'RUl\IEXT . - struction also preventing the access of rats and mice to 

Charles M. Borcur, Dodl';e Oity, Kansas. An improved the goods. The parallel bars are preferably tubular, and 

construction of guitar bridges and an improvement in the .helves may be readily adjusted to the desired 
the manner of fastening the strings, is provided by this. hei�ht. 
invention, the openings for the strinl';s being so locatcd SALT SHAKER. - Wil l i a m  ]\f. Myer�, 
and the bridge and top so reinforced that neither the JIannihnl , Mo. Within the body o f  this shaker is a 

MAU,IXG TUBRS, C A N S. ETC. -Edward bridge nor the upper face of the guitar will be injured cOlle-shapee] discharge tube, with its small open end 

San ds , Chicago, III. '1'wo patents have been granted when the strinl';s are placed under severe tension. The uppermost, its sides closed and its lower laqe end coin· 
this inventor relating to the manufacture of mailing strings may not only be attached to the bridge, but the ciding with and fittmg in the bottom outlet opening of 
tuhes, cans and similar artieles from sheets o f paper, bight  of the strings is engaged by a cross bar on the the body. The salt or other article to be shaken out is 
straw board, ete. , whereby the layers or laps. after rolling under face of the upper board of the instrument, thus held in the space around the conical discharge tuhe, and 
the sheets into tubular form, are securely united .and at preserving the board against undne strain and cansing the shaker has a conical lid by which, on a quick up­
a comparatively low cost. The sheets are provided with the strain to :'e snstained jointly by the bridge and the ward and downward movement, the salt or other article 
one or more strips of an adhesh'e snbstance of hil';h transverse bar. is caused to enter the small npper end of the discharl';e 
quality, snch as glue, and with a coatinl'; of cbeaper ad- M USICAL INSTRUMENT. -C h arles N a- tube, the quantity discharged varying with the angle at 
he8ive, snch as paste, adjacent to or between the strips, lence, New York City. For pianos, harps, flutoharps, which the shaker is held . 
the glue strips drying and holding as soon as the tnbe is phonoharps, banjos, mandolins, etc .. this invention pro- NOTE.- Oopies of any of the above patents will be 
rolled, and thus holding the tube or can in its correct vides improvements whereby the strings are operated on furn ished by Mnnn & 00. for 10 cents each. Please 
form until the paste dries and performs its share of tbe by a striker in such manner that either a solid tone or a , seud nmne of the paten!ee,. title Qf invention, and date 
joining. According to this metbod, but a small quantity I tremolo is produced, the device being also arranged to of thIS paper. 

paper. 
The percentage of nicotine in the (air-dried) tobace') 

was found to be : 

No. 1 
No. 2 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

1 '19 
1'08 
1 '24 No. 3 . . . . . . . . . . . . . . . . . . . . . . . 

No. 4 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 '36 
No. 5 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 '17 

On being burned, the tobacco and paper respectively lcft 
the following amonnts of ash, connted on the materials 
in their original air-dried s tat;, : 

Tobacco. Paper. 
Per cent of ash. Per cent of ash . 

2'81 No. 1 . . . . . . . . .  13'43 
No. 2 . . . . . . . . . . .  . 13'41 0'79 
No . 3  . . . . . . . . . .  . 11'65 2 '03 
No. 4 . . . .  . 13'35 2'05 
No. 5 . . . . . . . . . .  . 13'17 2 '56 

The average weights of tbe tobacco and paper respect­
ively of a sinule Cigarette (air-dry), and of tbe ash from 
same, were :  

One Oigarette. 

Original Material. 
�-

-- Ash
-
. -- � 

� -- � -- �  
rrobacco . Paper. Grains. Grains. 

No. 1 . .  17 '24 0'60 
No. 2 . .  21 '53 0 '62 
No. 3 . . 16'76 0'68 
No. 4 . .  16'98 0'60 
No. 5 . .  16'04 0'60 

Tobacco� Pape;' 
Grains , Grains . 

2'32 0'017 
2'89 0'()()5 
1'95 0'014 
2'27 0'012 
2'11 0'015 

Both tobacco and paper were, in very considerable 
quantity, careful1y examined for the noxious foreign in. 
gredients which have sometimes been said to be added 
in the process of manufacture. None of these could be 
found. Neither morphine nor any other characteristic 
constituent of opium was detected; nor was atropine, 
strychnine, cocaine or any other fixed alkaloid present 
in the tobacco. No traces were obtainable of anV com­
pound of arsenic, lead or copper in the paper. 

'fhe whole examination lends no snpport to the 
sensational stories occaSIOnally circulated in regard to 
dangerous adulteration of cigarettes. J. W. MALLET. 

* I have no desire to advertise the particular brands of 
cigarettes anal yzed ; hence I have substituted num bers. 
1 s h a1l be pJ eased to furnish the names by letter to any 
one who is sufficiently interested in the subject to desire 
to have them. 

The charge jar insertion 11htder thw head w One Dollar a 

line for each insertion ; about eiqht words to a line. 

Adl.'e,rtisements must be received at pubUcation office 

a·s earl·y as Th-ursday morn'ing to appear im the follow­

ing week's iSSUB. 

Marine Iron \Vorks. Chicago. Cata10gue free. 
:B�or logging engines. J. S. Mundy. Newark, N. J. 
" U. S." Metal Polish. Indianapolis. Samples free. 

. 
Emery, etc. , etc. The Tanite Co. , Stroudsburg, Pa. 
Gasoline Brazing Forge, Turner Brass Works. Chicago 
Yankee Notions. Waterbury Button Co., Waterb'y, Ct. 
Bicycle El ectric JJight Co., Cleveland, 0., want agents, 
FERRAOUTE Machine 00. , Bridgeton. N. J. Fu l l  

line of Presses, Dies a n d  other Sheet Metal Machinery. 
Improved Bicycle Machinery of every description. 

rrhe Garvin Machine Co., Spring and Varick Sts. , N. Y. 
Gasoline Engines and Launches. Free catalogue. 

Monitor Vapor Engin e  and P. Co. G rand Rapids, Mich. 
rrhe celebrated H Horusby-Akroyd " Patent Safety O i l  

}.Jngine is buiJt by t h e  De La Vergne Refrigerating Ma­
chine Company. Foot of East 138th Street, New York. 

The best book for electrICians and beginners in elec­
tricity is . .  Experimental Science," by Geo. M. Hopkins. 
By mail, $4. �lunn & Co., publisbers. 361 Broadway, N. Y. 

� Send for new and complete catalogue of SCientific 
and other Books for sale by Munn & Co., 361 Broadway, 
New York. Free on application. 

NEW BOOKS, ETC. 

THE SHIPPING WORLD YEAR BOOK. 
Ed i ted by Major Jones. Port d i­
rectory of the world , tariffs of  all  na­
tions, etc. 1898. Pp. xxxii ,  1054. 

This is a very nsefnl book. It is filled with matters 
very important to all  who are in any way interested in 
shipping. It is convenien t to have the tariffs of all 
nations in a condensed and handy form. The tariffs are 
corrected to December 15, 1897. The port directory in­
cludes all of thc ports of the world, with memorand� as 
to charges of pilotage, etc . 

TRIBU NE A LMANAC A ND POLITICAL RE­
GISTER FOR 1898. Henry E .  Rh oade�, 
ed itor. New YOl'k : 'l'he Tribune 
Association. 1898. Pp. 336. 

The Tribune Almanac is always a welcome visitor. It 
is particularly valuable to those who are interested in any 
way with political matters, as it probably goes into this 
subject more fully than any ot1er almanac or manual . 

PUBLICATIONS OF THE UNITED S'l'ATES 
COMMISSION OF FISH A ND FISHERIES 
A V AILABI,E FOR DISTRIBUTION ON 
JUNE 30, 1897. Extracted from 
Un i ted Statt'R Fi�h Commissioner's 
Report of 1896. Appendix 7. Pp. 
343 to 356. Washington. 1897. 

© 1898 SCIENTIFIC AMERICAN, INC.



APR IL 9, 1 898.] J t itut i f i t  �tuttitan .• 

HINTS TO CORRESPONDENTS. 
Name8 and A ddre88 must accompanv all letter. 

or no attention will be paid thereto. Tills is for oUI 
information and not for publication. 

R e fe re nce8 to former articles or answers should 
give date of paper and pa� or nmnber of question. 

I n q u lrle" not answered ill reasonable time should 
be repeated : correspondents will bear in mind that 
some answers require not a little research, and, 
though we endeavor to reply to all either by letter 
or in this department. each must take his tum. . 

. 
H il yer" wishing to purchase any article not advertised 

in our columns will be furnished with addresses of 
houses manufacturing or carrying the same. 

Special 'Vrltten InforlDati o n  on matters of 
personal rather than general interest cannot be 
expected without remlilleration. 

Scie ntific AlDerlcan S IIppi e ID e nt8 referred 
to may be had at the office. Pnce 10 cents each. 

Book8 referred to promptly supplied on receipt of 
price. 

lUlnerah , sent !:or examination should be distinctly 
marked or labeloo. 

(7389) E. A. L. asks : Will you pub­
lish a formula and directions for making library paste? 
A. 1 .  Tragacanth, 1 ounce; gum arabic, 4 ounces; water, 
1 pint. Dissolve, strain, and add thymol, 14 grains; 
glycerine, 4 ounces; and water to make 2 pints. Shake 
or stir before using it. Swell the tragacanth in · cold 
water. 2. Rye flour� 4 ounces; alum, � ounce; water, 
8 ounces. Rub to a smooth paste, pour into a pint of 
boiling water, heat until thick, and finally add glycerine, 
1 ounce ; and oil of cloves, 30 drops. 3. Rye flour, 4 
ounces ; water, 1 pint. Mix, strain, add nitric acid, 1 
drachm, heat until thickened, and finally add carbolic 
acid, 10 minims ; oil of chIves, 10 minims ; and glycerine, 
1 ounce. 4. Dextrin, 8 parts ; water, 10 parts ; acetic 
acid, 2 parts. Mix to a smooth paste, and add alcohol, 2 
parts. This is snitable for bottles of wood, but not for 
tin, for which the first three are likewise adapted. 

(7390) F. H. B. writes : I am trying to 
make dynamo ont of the simple electric motor 641, also in 
. . Experimental Science," and would like you to inform 
me what size wire and how many turns will I wind ou 
each coil of magnet. I have made the armature the same 
as the eight li�bt dynamo described in one of your papers. 
It bas 12 coils, 28 turns on eacb coil, size of wire No. 20 
double cotton. I would like to get the best results pos 
sible, that is 110 or 50 volts, and as many amperes possi­
ble. Kinjly let me know the size wire, the volta�,""d 
amperes, also at what speed it Is to run. A. Wind on 
the armature as many turns of No. ' 24 wite as you can 
put on, keeping tbe same number in each coil. W ind on 
each field 400 feet of No. 20 win>, 1 ,600 feet in all, connect 
in series with the armature. The speed sbould be about 
2,000 per minute ; the voltage, 40. 

(7391) A .  S. asks : 1. Where can I get 
the eighty feet of tin foil 6 lUches wide for the condenser 
of the coil described in SUPPLEMENT, No. 160, illso 
the glass tubes and egg shaped vessels described in 
SUPPLEMENT, No. 166 ? A. Addre.s any dealer in elec· 
tric supplies or physical apparatus. Our advertising 
columns wi ll furnish this information. 2. Does it make 
any difference which side I s� the secondary ? A. No. 
3. In regard to the spring of vibrator, drawings in SuP­
PLEMENT are one ·half size. 'fben the spring would be 
1·16 thick, � wide and 2� long, which would be much too 
heavy for a spring. Pleat!e state thickness of Brown & 
Sbarpe gage if possible. A. The thickness of brass is 
not a guide to its elasticity. Use a moderately stiff piece 
of spring brass and file it till it works properly. Use 
judgment and experiment till you have what you want. 
4. Would it be better to shellac the wires in the core ? 

�()l?ertig em ents , 
ORDINARY R A TES. 

Inside PRK'e, each insertion • •  ,.. a cents a line 
Back Page, each inserti on, - - $1.00 a line 

lJr"For some classes of Advertisements, Spec1·at and 
Hiaher rates are required. 

�.i'he above arc charges per agate linc-about eight 
words per lin�. 'I'his notice sho"Vs the widtb of the i ine. 
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ment. as the letter press. Advertisements must be 
received at PubHca.tion ' Office as early as 'rburstlay 
m.orning to appear in the ful1owi� week's iS8ue. 

09,; \Y a t cr St., Scneca Fa l l s .  :\. Y. 

. P C W E R  & FOOT I SHAPERS , P LAN E.RS . DRILlS. 

i.. AT H E S. �.f�:fI,L"r,�gP 2�T;,mgui��t� 
S tBASTIAN L ATHL co. 1 2 0  CUL�ERT ST. CINC INNAT I .  0 

A Col lege Education for 7 Cents a Day 
I m p r o v e  your condition. 

Thorough courses, by ma.i] . in Me­
chanical, Steam, ElectrICal, Civil. 
and Sanitary Engineerinl[. Me­
.chanical Drawing and Machine 
Oesil'W easily learned hy our meth­
ods. Small tuition fees - cash or 
����hJre���g�u���� � th�\lo�� 
Schools of Art. Architecture and 
'I'rades. Write for free s. A. Circu­
lar. containing sample instruction 
and question pages, list and prices 
of courses, sample of mechanical 
drawilll< plate, etc. State subjects 
l�
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e���)lrtf:�:��ducements .....,:::JIL .. :;;_�...-
T H E  U N ITED CORRESPO N D E N C E  SCHOOLS ,  
F .  W.  EW.ALD, Gen. Mgr. 154, 156, 1 58  5tb Ave., New York 

T H E  HALL 
B RASS P I P E  WREN CH .  

A PERFE C T  T O O l, 
W I T H  FRI C T I O N  GRI l>. 

Bus,inllS for all sizes and shapes. 
H ij!'hly polisbed pipes made 
up wltbout scar or Injury. 
For Uircu"lars and Prices 

WALWORTH M F G .  CO.,  1 6  Oliver St., 
----------------

A TELEGRAPH OPERATOR'S 
WORK IS PI,EA8AN T  
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l ow. Established 2ti years, Write iJr Catalogue. HLES'I'ISES' SI'U001, OF TELEGRAPIlY, 
No. 6 JUIl St., Jaoenlllet Wl.Il. 

WORK SHOPS 
of Wood and Metal Workers, with­
out steam power, equipped with 
BA R N E S '  F O O T  P O W E R  
M A C H I N E R Y  _ 
allow lower bids on jobs, and give 
greater proflt on the work. Machmes 
gent on trial if desired. Catalog If''ree. 

W. F. &. JOHN BARNES CO. 
1 999 RUBY ST. , RocK�ORD .  I L L .  

TRANSITS AND LEVELING INSTRUMENTS . .  
PLUM BERS'  I RON  LEVEL Wi�\J:ri'��b l t. 

Iff X Ii :: II X I���i: ..... IaU of 
all piping. Price $2.25. Size 12 inch. For book on the level 

Each wire. I mean. A. Tbe layer of oxide which forms C .  F R I C H A R DSON & S O N ,  on the wireB when they are beated to soften them will 1>. O. Box 9''', A T H O L, MA "; S. ,  U. S. A . 
protect them sufficiently. 

(7392) G. N. M. asks : Is black consid­
ered a color by itself, generally speaking 1 In what reo 
lation does it stand to other colorS ? A. In a strict sense 
black i. not a color. It denotes the absence of light and 
ttlerefore of color. It absorbs all sorts of lJght which 
falls upon it and gives none back again. Yet in ordinary 
speech black is used as an attribute of the word color, as 
a black color. See the Century Dictionary under tbis 
word. 

TO INVENTORS. 
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for patents at bome and abroad, enable us to understand 
the laws and practice on both continents. and to possess 
unequaled facilities for procurmg patents everywhere. 
�tl���Y;:: c?of

u�t�i�:t��;}b:��J ��;�ll�:30���;;� g�� 
sons contemplating the securmg of patents. eitber at 
home or abroad, are invited to write to tbis office for 
prices, which are low, in accordance with the times and 
our extensive facilities for conducting the business, 
Address MUNN & CO., office SCIENTU'IC A�IE"ICAN. 
361 Broadwav. New York. 

INDEX OF INVENTIONS 
For which Letters Patent of the 

United States were Granted 

MAR.CH 29, 1 898, 

A N D  E A C " BE A R. I  N O T "  A T 0 A TE, 
l See note at end of list about copies of these patents.] 

Acids, apparatu5 for concentrating. E. Hart . . . . . .  601,466 
Acids. apparatus for manufacturing. G. P. Adam-

son . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  001,457 
Air brake, W. O. Gunckel . . .  " . . . . . . . . . . . . . . . . . . . . . . . 001.253 

!!!�ho�lf(;;�
l
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Apron fasteller, rain. A. F. Brandenburg . . . . . . . . .  tiOl.334 
Atomizer. i. Q. Gurnee . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 001,616 
Atomizer and syringe. combined. !. Q. Gurnee . . . .  001,564 
Axle for corn planters. divided and bent, Hunt & 

F·riber" . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 001,3.12 
Ball. See Inflatable ball. 
Barrel, ventilated, W. B. East . . . . . . . . . . . . . . . . . . . . . .  001,558 
Bars or girders. machine for cutting. W. Werner. 001.&)6 
Bath tUb, G. Booth . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 001,236 
Batbing suit. J. W. D. Davis . . . . . . . . . . . . . . . . . . . . . . . . . 001,556 
Battery. See Storage battery. 

The Queen Acme No . 5 MiGrolsGOlae 
N EW MODEL AS PER CUT. 

The Ideal Microscope for Amateur 
Research. Stands unequaled for precise 
and accurate adjustments and optical 
excellence. With objectives giving from 
50 to 500 diameters. in case, $ : 3 . 0 U .  
Send for neJW Microswpe Catalogue B .  M .  

Q U E E N  & C O . , I NC . 1 0 1 1 Chest n u t  St. ,  Phi lad e l p h i a ,  Pa. 

F I N E  WO R K  
No machine on tbe market can equal 
our No. 00 Hand Bench Milling 
Machine with two speed counter. 
Spindles and bearings of hardened 
and ground tool steel. Arranged to 
take same size chucks and other 
attachments as fit mouth of bench 
lathe spindle. 'l'raverse movement 
of table 7 inches. Fuller descrip­
tion in free illustrated booklet. 

The I'l ati & \\ hil ney Co., Hartford, Conn . 

We can furnish the Latest Improved Eyelet Machines 
a��.c��tl:;:s.
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of Special Wireworking Machir..ery. 
lIT Send jor Circular. 

B LA K E  & J O H N S O N ,  
P .  O .  Box 7 ,  W ATERBURY ,  CON N . ,  U .  S .  A .  

Bearing. alltifriction, �. S .  Leaycraft . . . . . . . . . . . . .  . 
Bearing, ball, �'. D. Wilt . . . . . . . . . . . . . . . . . . . . . " "  . .  " 00I.298 
Bearing undercarriage. roller, R. '1\ D. Brougham 601,336 
Bedstead rails together. device for securinll. D . 

D. Curtis . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  " " " , ,  . . . . .  001,503 
Bible wbeel, W. C. Reuter . . . . . . . . . . . . . . . . . . . . . . . . . . .  001,383 
Bicycle, W. H. Castle . . . . . . . . . . . . . . . . . . . . . .  " . . . . . . . .  001,613 
Bicycle. E. S. J,eaycraft" " . . . . . . . . . . . . . . . . . . . . . . . .  " 001,a.'JO 
Bicycle brake, E. S. Leaycraft" . . . . . . . . . . . . . . . . . . . . 001,3.19 
Bicycle brake, K E Poindexter . . . . . . . . . . . . . . . . . . . .  001,587 
Bicycle cbain adjustment, }i�. S. Leaycraft . . . . . . . 601.346 
Bicycle lock, .1. S. Garner" . " " " " . . . . . . . . . . . . . . . . .  001,464 
Bicycle lock, S. D. 'l'albert" . . " . . . . . . . . . . . . . . . . . . . . 001,599 
Bicycle lock, E. E. 'l'ryon . . . . . . . . . . . . . . . . . . . . . . . . . . . .  601,200 
Bicycle pedal, C. Bickel . . . .  " . . .  " . .  " . . . . . . . . . . . . . . .  001,607 
Bicycle pedal. J. P. Lavigne . . . . . . . . . . . . . . . . . 001,517, ool,MS 
Bicycle sboulder brace. D. '1'. Singleton . . . . . . . . . . .  001,530 
Hicycle valve and va1ve connection, W. H. Car-

penter . . . . . . . . . . . . . . . " . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  001,400 
Bicycles. etc .• adjustable) back support for seats 

of. J. :Io1. Gilbert . . . . . . . .  " . . . . .  , , " "  . , , "  " . . . . . . . 001,200 
Bicycles, multiplying gear for. C. Eickemeyer . . . .  001,507 
Ricycles. variable gear for. O. Luther . . . . . . . . . . . . . .  001,574 
Blind fastener. J. Chase . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  001.5.�2 
Blind ,  venetian, P. W. Brundin . . . . . . . . . . . . . . . . . . . . 601 .612 
Board. See Plaiting board. Pressing and iron-

ing b0ard. 
Boiler. See Steam boiler. Water tube boiler. 
Boiler water indicator. steam. J. Kempf . . . . . . . . . . .  601.617 
Hook. copy, J. A. Bowen . : . . . . . . . . . . . . .  " . . . . . .  " . . . .  001,393 
Box. See Packing box. 
Bracket, J. W. itapp . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  001.27!1 
Brake. See Air brake. Bicycle brake. Car 

brake. 
Brush ,  R. B. Shepherd . . . . . . . . . . . . . . . . . . . .  " "  . . .  " . .. ool,4!l5 
Burner. See Gas burner. 
Burll ishing machine. }�. C. Doolittle . . . . . . . . . . . . . . . . 601.461 
Bustle. H. H. 'l'aylor . . . . . " "  . . . . . . . . . . .  " . . . . . . . . . .  001 ,361 
Butter. etc .• purifying and deodorizing. J. G. & A. 

Hargrave . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  601,319 
Calcill111 carbid. method of and apparatus for pro-

ducing, C. L. WIlson et al . . . . . . . . . . . . . . . . . . . . . . .  61.l1,atifi 
Calculator, II. Eo Hull . . . . . . . . . . . . . . . . . . . . . . . " "  . . . . . 001.470 
Calk. detachable, L . •  Jorgenson . . . . . . . . . . . . . . . . . . . . . . 601,2{iO 
Candle bolder for Christmas trees, Krause & 

Heine . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  tlOl.3B7 
Cane conveyer, �larsb & Phnrr . . . . . . . . . . . . . . . . . . . . .  601.578 
Canister, J .. . Lebkuecher . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 001 .475 
Car bolster. railway. J. M. Maris . . . . . . . . . . . . . . . . . . . .  oot.2iO 
Car brake. A. Sbedlock . . . . . . .  " . .  " . .  " . .  " . . . . . . . . . 001,450 
Car coupling. automatic. J. M. Inskeep . . . . . . . . . . . . .  601.5ti7 
Car door locking meebanism. mining, J. H. Watt. 601.5..� 
Car fender, G. W. Donglas . . . . . . . . . . . . . . . . . . . . . . . . . . . 601.242 
Car fender, safety buffer. J. }i;. Jones . . . . . . . . . . . . . . . 601.441 
Car gate, folding, J. B. Wood . . . . . . . . . . . . . . . . . . . . . . . . 001.610 
Car journal boxes, wedge or key for. Waitt & 

Ball . . . " . .  " . .  " . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 001.292 
('ar wheel grinding machine. A. Magee . . . . . . . .  601.26U 
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. . ��.� .��.���.l���l.l� 601,296 
Cars . log for dog attachments of logging. E. R .  

Wolfe . . . .  " . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  " 001.419 
Cargo trimmer, J. C. Corwin . . . . . . . . . . . . . . . . . . . . . . . . .  ClH,400 
Carriage. motor. J .  Pender . . . . . . . . . . . . . . . . . . . . . . . . . . 601.274 
Carriage wrench. W. D. Howe . . . . . . . . . . . . . . . . . . . . .  6(;1.323 
Carrier. See Change carrier. Hay carrier. 
Case. See Egg case. 
Casing machine. Straka & Schmidt . . . . . . . . . . . . . . . . . 601.5.'li 
Casb register, Bradt & Killdleberger" . " "  .. " . . . . .  001,423 
Centrifugal separator. W. Johnsun . . . . . . . . . . . . . . . . .  001.377 
Chain for transmitting motion. S. Pastor . . . . . . . . . .  601,525 
Chain . sprocket, J. Barrett et a1 . . . . . . . . . . . . . . . . . . . . . 601.333 
Chain. sprocket. E. S. Leaycraft . . . . . . . . . . . . . . . . . . . 601.34i 
Chain tightener. drive, W. H. Ruef . . . . . . . . . . . . . . . .  601.417 
Chair. See Commode chair. Wheel chair. 
Cbair. Z. T. Magee" . . " . .  " . .  " . .  " " .  " . "  " . . .  " . "  001,575 
Chairs. etc . •  spring for. J . E. Long . . . . . . . . . . . . . . . . . . 001,573 
Change carrier. J. W. Jones . . . . . . . . . . . . . . . . . . . . . . . .  001.259 

g�����J� H��r��:s.�:.�: .���.':.��� : : : : '. : '. : .. : : : � : '. '. : : '. �1:� 
Churn, H. A. Burke" " . . . .  " . "  . .  " . .  " . . . . . . . . . . . . .  001.427 
Churn, N. J. 'l'ubbs" . . . " .. " " "  .. " . . . . . . . .  , ,  . . . . . 001.36, 
Cigar header and wrapper stretcher, J .  Bunn . . . . . .  601 ,410 
Cigar wrapping machine, J . Bunn . . . . . . . . . . . . . . . . . . . 601.411 
Ci�arette making device. D. G. Meinz . . . . . . . . . . . . . .  00I,61S 
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Clamp, T. S. KIlgore" "  . . . . . . . " "  . . . . . . . . . . . . .  , , " "  00i.5.19 
('leaner. See Dish cleaner. Track cleaner. 
Clevis, H. Gallager . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  001,500 
( ' lip. See Paper clip. 
Cloth cutting machine, A. & E. I .. evene . . . . . . . . . . . .  601,608 
Coin box for coin controlled mechanism. S. J .  

Glass . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  601,251 
Coke oven door, G. Hilgenst ock . . . . . . . . . . . . . . . . . . . .  601,468 
Commode chair. B. M. Beall .  . . . . . . . . . . . . . . . . . . . .. . . . 601.312 
Compressed air mechanism for vehicles or other 

devices. �..,. Schumacher . . . . . . . . . . . . . . . . . . . . . . . . . .  001,285 
Conveyer flight and apparatus for making same, 

spiral , F. C. Caldwell . . . . . " . "  . . . . . . . . . . . . . . . . . . . .  001,429 
('ooker, steam, L. F. Culver . . . . . . . . " . . . . . . . . . . . . . . .. 001,501 
Cord cutter, J. Pusey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 001.278 
Cork extractor. C. F. Phillips . . . . . . . . . . . . . . . . . . . . . . . .  601.380 
Cornice brakes. lock fold attachment for. G. C .  

Keene . . . " . . . . . . . . . . . . . . . . . . . . . .  " . .  " . . . . . . . . . . . . .  001,300 
Cornice pole. J. W. & G. L. 'Vatson . . . . . . . . . . . . . . . . . 001.45:) 
Corsets. etc. , 8tay and lacing for, 'V. R. MestIer . .  601.446 
Coupling . See Car coupl ing. Pipe coupling. 

Sufety coupling. Shaft coupling. Stovepipe 
Cra�S{u�I���allism. R. GrisBon . . . . . . . . . . . . . . . . . . . . . . . 601.56.1 
Crate and box for cans. G. J. Record . . . . . . . . . . . . . . .  001.326 
Culinary apparatus, L. (i'ehr . . . . . . . . . . . . . . . . . . . . . . . . . 001.24;") 
Cultivator, J. G. Alexander" . . .  " . . . . . .  " . . . . . . . . . . .  001,226 
Cultivator. P. F. Wells" . . . " . . . . . . . . . . . . . . . . . . . . . . . .  001.295 
Cultivator. riding. C. E. White . . . . . . . . . . . . . . . . . . . . . . 001.330 
Cultivator sbanks. device for holding shovels 

onto. \r. A.  Gleason . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  601,561 
Cultivator, thill. C. Hinman . . . . . . . . . . . . . . . . . . . . . . . .  001.46g 
Curtain pole, Kiker & Jacobs . . . . . . . . . . . . . . . . . . . . . . . . 601,372 
Cut· out, automatic, H. F. Blackwell. Jr . . . . . . . . . . . . 001.492 
Cut·out, fusible, F. Schwedtmann . . . . . . . . . . . . . . . . .  601,286 
Cutter." See Cord cutter. Hog snout cutter. 1'0-

bacco cutter. 
Cutting-off mechanism, F. B. Shuster . . . . . . . . . . . . . .  601,593 
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Disb cleaner, C. Fellows" " . . . . . . . . . . . . . . .  " . .  " . . . .  601 .508 
Dish cleaner, R. G. Ping . . . . . . . . . . . . . . . . . . . . . . . . . . . .  601,275 
Dishing machine, plate. C. L. Huston . . . . . . . . . . . . . .  601.566 
Dock, floating, L. E. Clark . . . . . . " . .  " . .  " . .  " . . . .  " 001,5.'H 
Dock, floatinj!', J. J. Cousins . . . . . . . . . . . . . . . . . . . . . . . . . 001 ,431 
Drapery holder for shelves. etc . •  F. C. Osmers . . . . . 601.3;)4 

B��1.
gi

s�e
a
ffo��a��ril�· �;ic�r�;l�i: · . . . . . . . . . . . . . . . . 001,524 

Drum. heatino;. C. A. Zetterstrand . . . . . . . . . . . . . . . . . .  001 ,368 
Dye, black, H .  R. Vida! . . . . . . . . . .  " . . . . . . . . . . . . . . . . . .  001,31;5 
Dye, thiazin, H. R .  Vidal . . . . . " . . . . . . . . . . . . .  " " " "  ooi.'Im 
Dyes from sulfanilic acid. obtaining. H. R. Vidal. 601.364 
Egg case, '1'. F. W. Schmidt . . . . . . . . . . . . . . . . . . . . . . . . . .  601.449 
Ejector, J .  E. Melcher . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  001,521 
Electric furnace for manufacturing calcium car-

bid. C. J,. Wilson et a! . . . " . . . . . .  " . .  " . . . . . . . . . . .  001,!l67 
Electric heater, J. F'. McElroy . . . . . .  " . . .  " . . . . . . .  ". 001,585 
Electric line wires. clamping bllckle for, A. H .  

Weikman" . . .  " . . . . .  " . . . . . . . " . . . . . . .  " . . . . . . . .  001,454 
Electric switch , O. S. Platt . . . . . . . " . .  " "  . .  " . . . . . . .  001,276 
F.Jectric wires, means for supporting, B. D .  

Smock . . . . . . . " . . . . . . . . . .  " . .  " . . . . . . . . . . . . . . . . . . . . 001,3.>7 
Electrical distribution system. W. L .  Bliss . . . . . . .  001 .230 
Elect.rode support, cataphoriC, 1\1. 'V.  Hollings-

worth" . . . . . . . . . " . . . . . . . . . .  " . .  " . . . . . . . . . . . . . . . . . .  f,()1,396 
Elevator. See Grain elevator. 
Elevator. Tucker & Corwin . . . . . . . . . . . . . . . . . . . . . . . . . . 601 .400 
Elevator car safety brake. automatic and erner· 

gency. Gillespie & Erb" " "  . . . . . . . . . . . . . . . . .  " .. 001 ,340 
Elevator for grain. etc .• J. '1\ Budd . . . . . . . . . . . . . . . 601.40B 
}�levator safety device. J . '1'. Taylor . . . . . . . . . . . . . . . . 601,5.)5 
Elevator safety device, electric, J. D. lhlder . . . . . . 601,301 
Elevator safety mechanism. J. T .. Taylor . . . . . . . . . .  001.586 
Embroidery holder. J. C. Orchard . . . . . . . . . . . . . . . . . . .  001,,2:, 
Emery, produciuJ,!" artifiCial, \-V. von }'loryanowicz 601.246 
End gate. I. Cruzan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . fJOl.43H 
End gate fastener, W. W. Hendricks . . . . . . . . . . . . . . 601,320 
lJngine. See Rotary engine. Steam eng-ine. 
Envelope, O. A. A. Molda! . . . . . . . . . . . . . . . . . . . . . . . . " .  001,583 
· Envelope opener, C. W. Stevener . . . . . . . . . . . . . . . . . . .  601,309 
Extractor. See Cork extractor. 
F'abric. See Pattern fabric. 
E'astener, C. H. Tesch . " .  " . . . . . . .  " . . . . . . . .  " . . . . .  001,289 
Fats or oils into fatty acids and �lycerine. oecom-

posing, E. 'I'witcbell .  . . . . . . " "  . . . . . .  " " . "  . . . .  001,003 
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l"fence machine, 1\1. Gleason . . . . . . . . . . . . . . . . . . . . . . . .  601 ,4U 
Fence post, P. M. Mi8bler . . . . . . . . . . . . . . . . . . . . . . . . . . . . 001.548 
Fence, wire. Neil & Bissell . . . . . . . . . . . . . . . . . . . . . . . . . . . 601.272 
�'ence, wire, C. E. Wintrode . .  : . . . . . . . . . . . . . . . . . . . . . .  601,540 
Fencing, machine for making wire. P. Sommer et 
Fe:Je��

ei
����ar· fen(ie�: · ·pi(;�· fende�: · · · · · · · · · · ·  11.658 

Filter. J. A. Bowden . . . . . . . . . .  " . . . . . . . . . . . . . . . . . . . .  " 001,392 
Filtering beer, wine, etc., apparatus for. C. Hoft' . .  601.300 
Fire escape. M. Martiny . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  001.445 
�'ire extinguisher. chemical. J. A. Durham . . . . . . . 601,435 
Firemen. mouth and nose guard for. A. '1\ Pra-

eckel . . .  . . . . . . . . .  " . " . .  . .  . . . .  . . . . . . . . . . .  . .  . .  " .  001.401 
E'lue, hot air, G. A. Barnes . . . " . . . . . .  " . . . . . . . . . . . . . . . 001,1>12 
Fly poisoll dish or plate. J. H. Smith . . . . . . . . . . . . . . . 001,596 
Fly poison plate, etc .. J. H. Smith . . . . . . . . . . . . . . . . . .  001,597 
F'rames. signs. etc. , hanger- for. P. W .  Christen· 

sen . . " . . . . .  " "  . .  " . .  " . . . . . . . . . . . . . . . . . . . . . . . . . . . .  001,55.3 
Fruit gatherer. automatic, S. H. Bond . . . . . . . . . . . . . . 001.2"&5 
Furnace. See Electric furnace. 
Furnace grate. J . Thurell .  . . . . . . . . . . . . . . . . . . . . . . . . . . 601,601 

(Continued on page r238) 

SOLD EVERYWHERE. 
Winiams' Shaving Stick, 25 cis. 
Genuine Yankee Shaving Soap, 10 c:ts. 

Lu"ury Shaving Tablet, 25 c:ts. 
Swiss Violet Shaving Cream, 50 cts. 
Jersey Cream (Toilet) Soap, 15 cis. 
Williams' Shaving Soap ( Barbers ' ) ,  
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6 Round Cakes, 1 lb., 40 cts. Exquisite 
also for toilet. Trial cake for 2c. stamp. 

labor or  Steam 
wa!:>ted i n  your plant ? Suppose 
you had a h u n dred men o n  your 
pay rol i ,  and fifteen t o  thirty doing 
n othi ng-" air  p u n  c h e r  s "--ho w  
l o n g  before you w ou l d  weed the m 
out ? Yet, that's your proportio: ;  
o f  l oss i n  power when you run a 
plant without the " Heintz " Stea m 
Trap . 

Automatic,  si lent, econ omical, 
last s  a l i fet i m e .  O n ly six parts 
besides the case-can't wear out. 
No levers, floats, air valves o r  
theories-j u st p I a i n mechanics.  
Sent o n  thirty days' trial o n  reo  
quest. Booklet , . H "  wi l l  finish 
the story. Want it ? 

William S. Haines 
Company, 

136 South Fourth SI. 
Philadelphia. 

. ,  The Heintz, the best, tho ' it has imitators ' , 
21 COPYRIGHT, 1 897, 8Y THE W H I T MAN co., N. Y. 8 

DORMAII'S 
VULGAIIIZERS 

are  u sed a l l  over  the wor ld.  
Exclusive Manufacturers of Hteam Ma· 

chines for Rubber Stamps. We also make 
Dry Heat Vulcanizer�. Complete outfits 
from $10 to $1,00). A II Stamp and Stencil 
Tools and Supphes. Brass and Steel Dies 
for all purposes. S .. al so EngraVIng and 
Die Sinking of all kinds. Established 1860. 
Printing Presses, with complete outfits, 
from $1 to $100. lr" Send far Catalogues. 

THE .T. F. W .  DORllIA  N CO. 
121 E. Fayette St., Baltimore, Md., U. S. A. 

Skinner Combin ation Lathe Chuck 
Strong and true. Best reversIble 
jaws easily reversed. Made of 
ste",I , case hardened. No strain 
on the 8crpws. Upper section of ja.w rna)' be left off and chuck 
used for cutt.inll stock. 
Greater capacity than any other 
chuck. Can be Dtted with Inter­
chang(lable jaws. 

S K t N N E R  C H U C K  CO. 
C h u rch St . ,  New Britai n ,  Conn.  

THE OBER LATHES e For 'furning Axe, Adze, Pick, 
Sledge, Hatchet, Hammer, Au. 

, . ger. �'ile, Knife and Chisel Han-

. • . . • . . .. .. . ' . '  .' 

d1es.Whiffietrees, Yokes, Spokes, . 
_. . Porch Spindles, Stair Balusters, 

: �c:-�"" >-"-> 'fable and Cbalr Legs and otber 
._=: . , ��::::::::-.-:: .. =::-:-: irregular work. 

� Patented. or Send far Circular A .  

T h e  Ober Lathe C o . ,  Challrin Falls, 0., U. S. A .  

On ReceiPt o f  T e n  Cents in Stamps (practically 
25% of retail price) we will send yon one of our 

1 -2 I N C H  A U C E R  B I T S 

A flne cutting tool. perfect clearance. especially uoocl in 
bard wood and for end bOring. Send far Cir. S. A., free. 

T H E  F O R D  B I T  C O . , HOLYOKE, M ASS. 

© 1898 SCIENTIFIC AMERICAN, INC.



AMERICAN PATENTS. - AN lNTER-
e�tillg anct valuable table �howing the number of .paLents 
granted tor the various subject� upon which petitions 
bave been flIed frl)m the bc�inniluz clown to December 
:U. 1894. Contained in SCIENTU'[C AMBIUCAN Sup­
PLEMENT. No. 1 00·l. Price 10 cents. �'o be had at 
thiS office and from all newsdealers. 

1JRIL[lNG 'MICHINEQ . TURED BV' 
-

WILLIAMS BROTHERS .. 
ITHACA. N. V.' 

.. ",IIIIiITWn OR ON slLi.s�FOR 
SHAlLOW wnLs, WIDI 

OR HORSE POW ER' 
,. O R  C ATA LO GI Um 'ADDII�I-WIU BR05.ITttACA.H.'l. 

ARTESIAR WELLS 
Any d'ifth from 1 0  to 2,000 feet . Wells ("or the Improved 
�!�t

i
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e
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tlOn8. IT Send for 'references and parliculars. 
I. H. FORD &; CO.,  1 04 Fulton St •• New York 

ARMSTR ONG'S No. 0 THR EADING MACH I N E  
Can b e  attached t o  hench or po.t. 
Des� '!ned for tbreadhl� the 
smal ler �izes of pipe. iron 0 :­
brsl:!s. al:so bolts. Has two !:',peed�. 
one tor pipe � to 1 inch ; the  
?��l�si��� P

i
t�e�� t\�e 

2 :���r:; 
Armstron� adju�tal)la dies. Oth­
er attractive features. �end for 
M��

u
���; 1�h�e�fr,:s�rr��! 

New York. Bridgeport. Conn. 

Buy Telephones 
THAT A R E  G O O D-·NOT . .  C H E A P  T H I N G S . "  

The difference in cost is little. We Jlu&rantee 
our appal·atus and guarantee our eustomers 

agatnst IOS8 by patent suits. Our guaran· 
tee and instruments are b o t h  good. 

WESTERN T E L E P H O N E  CONSTRUCTION CO. 
2 5 0·2 5 4  South C l i nton St ..  Ch icag o .  LArgest Manufacturers o f  Telephones 

exclusively tn the United States. 

H IGH GRADE W���G MACHINERY 
f Single Machines or Com­

plete Equipments for 
.. Any Class of Work . 

Your C<>rrespondence is Solicited, 

.... 
IT lUustrat"a�

p
��:'�?�

n
�nd Prices on 

. •  J .  A. F A Y  &. CO. 
1 0 -30  Joh n S t . ,  C I N C I N N AT I ,  O H I O  

S C I  E N T I F I C AMERICAN SUPPLE­
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10 cents. Also to be bad of newsdealers in an parts of 
the couotry. -- ��--------------

A complete lI.t of all the Tools made 
I ���i �� ��'a e:��r���fy

O
rl�U:��!��

y :�i 
be lound in the 1898 edition "f IlIONT­
GO;lIERY & CO.'S 

TOOL CATA LOC U E .  
It contains 510 closply printed p8&les 
with index; Book is pocket stze, 6U x 
!�t�����v:r�

th 
;��

n
t�� �1�:it�� 

recei pt of 25 cents by 
MONTGOMERY & CO. 

105 Fulton Street, New York. 

fbains 
Hi�h grade Crane, Drede:ing, and Steam Shovel Chain�. 
Made of best American ChaT'coal Bloom Iron, Norway 
or Swedi.h Iron or Ba.lc O. H Steel. Write f()7" PI·;ces. 

JAS. McKAY & C O. , Manufacturers. 
Office Address, 1 029 Liberty St • •  Pittsburll". Pa. 

Canadian Representative. Mr. Hugh Russel. 
185 �t . •  Tame. St., M'JOtreal. Canada. 

Acetylene Gas Lighting 
Reduced to the most Efficient, 
Safest, and Economical use. 

We claim for the NIAGARA 
tbe only Machine entire ly Auto­
matic in ih action. Standard 
sizes from 10 to 150 lights. Larger 
sizes manufactured promlJtly ·to 
order. Licenses granted for use 
In nnoccupled territory. 

Corre.pond witb the ' 
N IAGARA FALLS ACETY L E N E  

G A S  MACH I N E  CO . •  
Niagara Fa l l s , N .  Y .  a n d  Canada. 

ACETYLENE GAS AND CARBIDE OF 
Calcium.-All about the new ilJuminsut. its qualities, 
�����:'IJrit�
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of articles, giving in  comvlete form the particulars of 
t
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�CIENTIFIC AMERICAN SUPPLEMENTj No.. !f!t� •. 
I UU4, 1 U07. 101 2, J 0 1 4, 1 0 1 5, 0 1 6. J lI2�. 
1 O :� 5. 1 0 :J�, 1 057. 1 064, 1 0 7 1 , 1 072, 1 08-.:. 
1 U83, 1118!. 1 0 8 � .  1 0,",6, 1 1 114. 1 124. 1 1  ;$'.!. 1 1 '. I) and 1 I 5 0 .  Pri ce 10 cent. each, by mall . from 
this office. Hnd all newsdealers. 

S U S P E N D E R  B U T T O N S  a' often pull off. It does not 4I.I\)I.II,II;IIU1. I 'IIU;�':a. , matter If you bave Ii Bacb-\. �; elor'8 Button in your pock-
,: , et. Slips on or olf In a jitfy 
. \ I '::' and holds like R"rtm death, ? wttb(;ut. tearing t�e fabric. 

By ma,1 for 10 cent.. lI Iu.-
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...
. other novelties usi� tbe 1m- ... 

rl;.o,.1��e,!
a:�uf��M'!!klnl( • &aerlcan Blnw Co., Box P, Waterbury, Conn. 

Fur�����:li��:!:I!:��.���;l.� .f.�� .�.)�.I . �\.l�.t: . � :  .��T.��:. fiO) .;-,;m I 
Game apparatu� .  L. N. �hoemnker . . . . . . . . . . . . . . . . . .  f�I1 .:tSi 

��:�e�;�I��·\�e;er��:'
I
�J�\\;ci:l ;i;' : : : : : : : : : : : : : : · · · · · : :m:��� 

Garment hallger. CumOliH/;!� &. \Vankerl . . . . . . . . . . .  l � t l .;"lOIi 
Ga� burl i er. A. Buerk le . . . . . . . . . . . . . . . . . . . . _ . . . . . . . ti4 l l .n;� 
Ga� bUJ'ller�. p lel'tric lighter for. J . . , •. Lewitzk i . . tn l . ;--I;-I I 
Gu� meter. ) lrPIHlyment. l'ht.ltoney &. ( ; r iffith:o . . . . . lilll/I� l i  
Ga�, met hod ot" and apparntu!' fur ml\ l Iut"ndur· 

ing, ,I . ( ·l lyI lO . • • • . • • . . • . . • . • • . • • • • • • • . •  _ • • . • • . • • . . •  1� l l  . .f;·t! 
GH� pre!ol�ul'e generator. K P. \Voi l lar<i . . . . . . . . . . .  1�I I A ;")li 
Gate. See Car gat.e. �ncl gate. 
Gate. Millar &. Hnhill�ol l . . . . . . . . . . . . . . . . . . . . . . . . . . . . . tiO I JIo.", 1 
Gate �l1�pel l(l i l lg. openillJ.! ur cl(J�1Il1! clevie·e, C. � .  

Jenkin� . . . . . . . . . . . . . . . . . . . . . .  li01 .:?:17 
WE BST E R  

This beats Wtnrt, Steam. or Horse 
Pow€r. We oner the 

\VERSTER 2\11 actual hor.e power 
GAS ENGINE 

a:!����lt�j;.H.���. /;���v�::e��·I��.e· g·eTlel:l�i(,i-·.· · '�ie;t',�i fil l
l

.:�J:) RE VERSING STEAM TURBINE.-P AR-
generator. 8011':-> recently I ,el·feeted turbine for boats. Illur-tration� 

G1:,��ware 111 l l l1 ldil l.!! press.. " • .  F. A ltellhau/.,:"h . . . . . fil l 1 . .f ! 1 1 l"huwi ll,!! t lelai l�. , 'ontaineo in �('I ENT l t· 1 C  A�.I}oaUCAN 
( .. rai n hinder. H .  K Pri(lmoJ'(� . . . . . . . . _ . . . . . . . . IiU ! .till':l  �1· I ' P I.E)( }-; � T, No. 1 1 �j�. Priee JII cent!':!, by mail. frolU 
(f,·nin elevator. portHil l f' . I. A . •  'li l ton . . . . . . . 1� I I ... lS:? th i M utflce, alltl frolH a l l  newsuealer!':!. 
("rnte. t"hnkin�, ( . . .. �. Frank . . . . . . . . . . . . . . . . . . . . . . . . . m 1 . :)�·.f 
( ;rindinj.! apl);Il'Il t l lS .  re\'ersible, '1'. H.· A lmond . . . .  l it l 1 , :-;�11 
( � rinctinJ! mnehine. cnt lery. \\' . ( '. LuBlhert . . . . . . . .  l it l l ,.f�:i 
(i·rindillg rol l� .  udjnstnhle feefl fUT, 'K C. Kru:oc . . . n . I 1 .;Y:� 
Gun mounti l ll! , Benet & �Ier(·je . . . . . . . . . . . . . . . . . . . . litIL·,.t;) 
Hair holc1ing 4 1 1' retainill", de\·i(�p. lady 's , A. �toek:· 

ingcr. . . . . . . . . . . . .  . . . . . . . . . . . .  . . . . . . . . . . .  001 , 4 1 :':  
Hnn.ller. �ec narnlf:'nt hanl!cr. . 
Harve�ter .. c4 lr l l .  ( ; a l loway "\ �TT1ith . . . . . .  fiOJ.:?4N 
Harvester ,.ward Hi lger. I �. )t i l ler . . . . . . . . . . . . . . . . . . .  f�n . .f47 
lIarvest i l ll.! l l I lwi l i l le , combinerl, \V. A. ( ; ll l low-

way . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . liOt.:?.f' 
Hat rUI:k mal tab l(' .  comhinerl. " • .  J .  Bnl low . . . . . . 1.11 .422 Hay carrier, I ). I.. 'l'�chant1. . . . . . . . . . . . . . . . . . . . . . . . . . . fj()l,:?m 
Heater. See l':lectric heater. 'Yater he/It er. 
�r�k!(t;l�tO�;�i�I�\te
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Hog !·mont cutter. E. Manix . . . . . . . .  . . . . . . . . . . . . . . .  l iU1,:�"1 
Hoist�, automatic stop for . .... H. J{ohJ hruker . . . . . . lit ll,;jlt. 

M I E T Z  &. W E ISS K E R O S E N E  

ENG INE  Hook, R. A .  COH('hTllHlI . . . . . . . I iUl.240 
Hook, C. E. Krehl'lo. . . . . . .  I m . 2fi7 the most economical 
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Index portfolio. H . •  J . \"eek� . . . . . . . . . . . . . . . . . . . . .  litH.IU; �����������
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� Indicat" ... i'ee Boi ler wat�r indi '·a' "r. ----- 1 2 8 - 1 32 M ott St. ,  New York I nflatable bal l . C. E. L(IIl�dell . . . . . . . . . .  f m . ;·120 ' __ ___ _ 

Inhuler, B. P. Beaver . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1it.Il ,2'2S 
.Tack. See J.ifting jack. 
Joint. l':lee Hail joint. 
Knife, v.  �I . ' .. ow)er. . . . . . .  . . . . . . . . . . .  . . . . . . . . . . . . . .  fi01 .tffl 
Knife for cuttinl! oil c luth. J. C. (· .. eveli l l�. _ . . . . . . . litH.:·H:1 

��tU:�: ���:�:!::·c�n�
r
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. 
ill�i·i·;ltt·. ·.·.'.·.·.·.·.·.·. ·.·.·:: ::n :1t,� Knitting machine needle. L. K Salishllry . . . . . . . . .  liU I . 2:-'! 

K1litting machine. straiJ,{bt. J • .  to:. �ali�hury . . . . . . . .  lit l l ,;lIT. 
Knitting machines, temoliOll tuke-up device for. 

.... B .  WilnmnTl . . . . . . . . . . . . . . . . . . . . . . . . . . .  fi(l1 .�I" 
Lamp, electric arc, P. 1<". Kru)! . . . . . . . . . . . . . . . . . . . . . . . l i l lI . :?j�"i 
Lampblack machine, automatic, .I . .1 . \V il lialfl� . . . .  I � IUj1'\!1 
La�t. A. D. 'l'yler. Jr . . . .  . . . . . . . . . . . . . . .  1iOl,1i21. l it l l . l i:t? 

Weber Gaso l ine  M i ne and M i l l  
A L L  S I Z E S .  
FOR A LL D UTIES. 
Eco n o m y  and Efllcle ncy 

G uaranteed. 
Address. stating capaci­

ty and conditions, 

{APRIL 9, 18<)8. 

R STATI ONARY. GAS, ENGINES GASOLlNE& MARIN[ 

BOAT fRAMES.PROPELLER WHEELS. ENGINE CASTINGS 
SEND STAMP F"OR CATALOGUE 

M IANUS E U::CTRIC CO. MIANUS. CONN. 
V A P O R  LA U N C H  C O M P L ET E FOR $ 1 50 
How. _S.. AN D U PWARDS 
SaI l  

: .. J ( . 1' � 
Steam - .- IW' .. •.• tiJ:;.:.",,".�� 
Iloa ts. -- .�- � / 
�Sendftve cenu for cata!oQ"e_ Racine Yacht and 
BORt Works, R-:a.cine Junction, Wis., Box A. 

ENG I NEERING NOTES, ELECTRICAL 
Nnte�, :\l i s('ellaJlPou� Not(>s and Selected Formulas, are 
puhl i shed each week i ll the . SCIENTIFIC· AMERICAN 
:;.· P P L t-::\IENT. formillg an excellent review of the 
shorter matter wh icb appears in  tbe American and 
foreign pres8. 1.'he back numbers. containing valuable 
formulas, may a)) be obtained. Price 10 cents eacb. For 
sale Ly Munn & Co. and all newsdealers. 

Thi. $30J,OO Launch for $200.00. guaranteed or money 
refnnded. 1fT Send stamps for Catalogue. 

RACINE BOAT MFG. C O., CHICAGO 

NO F I R E ,  S M O K E ,  OR H EAT. ABSO L U T E LY SAFE 

i�i !� 
Lntch, gate, K Matbson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . tiOl.t,7!1 
Lead from wa�te produc.�. re(·o,,·priTlI.:' protoxut 

WEBER GAS AND 
GA I"OLINE ENGINE C O . 

40'l S. \V. Boulevard. I $200 and up. Send 5 .tamp. fbr·Clnalogue. 
Mo. Tru scott Boat MIg. Co. ,  D rawer 9, St. Joseph, M ich.  

of. A. 'Voh l . . . . . . . . . .  . . . . . . .  . . . .  . . . . . . fi01 .2nn 
Lifting jack, H. M. Stevenson . . . . . . .  . . . . . m1 .4t.1 
Liftil l� jack, ""p". C. 'VaJker . . . . . . . . . . . . . . . . . . . . . . . . . .  l iU1 ,:'�I;i 
Lock. See Bicycle lock. Permutation lock. 'l'ime 

lock. 
Lock·. S. Czeiler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . (�)l. : ;  .. 1 
Luck, .J. \V. Dicksoll . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . rol .:Uli 
Lock, }�idson & Lemon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 001.a:;i· 
Lock . A. E. Karsner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ti01 .4.f2 
Maximum meter. A. H. Hoyt . . . . . . . . . . . . . . . . . . . . . . . . OOl,2;)(i 
)OleH.�urill'" nevice, Gott�cbal k & Hemeke . . . . . . . . . . nll,4Ht) 
:\I easurillg device. cloth . C. Pulcher . . . . . . . . . . . . . . . .  fi01 .2ji· 
Meu�urin� instrument, distance • • J. '1'. Brown . . . . fiOl..f!I:; 
Mechanical movement. B. A. Walrath . . . . . . . . . . . . . OOI,2H" 
Metal bendinit macbine . .... A. Roll ins . . . . . . . . . . . . .  001.-W:� 
llet-als. oven for treating . f1'. Guidi . . . . . . . . . . . . . . . . . . fiOl ,511 
Meter. See GRA meter. Maximum met.er. 

• •  W O LV E R I N E " 

GA S & GASO L INE  ENG INES  
STAT I ONARY A N D  MAR I N E .  

The ,. Wolverine "  is tbe  only revers­
ible marine gll� engine on the market. 
It I. tbe I il(hte.t engine for It. power. 
Requires no licensed engineer. Ab­
.olutely safe. Manufactured by 

WOLVE R I N E  M OTOR WORKS, 
1 2  H u ro n  St. ,  G rand Rapids,  Mich.  

THE B E R KEFELD F ILTER 
Moistener �l1d sealer. stamp and envelope; Pear- The Standard of the World. 
M.o�:?;� ���e

u���e· m�ior: · · · · · · · · · · · · · · · · · · · · · · · · · . . . 001,.521; ��13 °c3!�l:��
er 
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THE TORPEDO BOAT TURBINIA.-
This article describes the construction of the Turbinia, 
wbich made buch a pbenomenal speed. Detailed draw­
ings showin� arrangement of machinery. SCIENTIIo'IC 
AMERICAN SUPPLEMENT 1 t ·.! I .  Price lU cents. f1"'or 
sale by Munn & Co. and all newsdealers. 

25 SECOND. HAND ENGINES 
They must be sold at once. 
All are in good running or­
der. Some of these were taken 
In part payment for our Ga.tes 
Gas and GasolineEngines. Will 
�eJl cheap for cash. Prices, 
'76 up. We want a good, live 
man in every town to repre­
f'ent us. Write at once foT' cat-=;::';=00::;<::::::<=:== (I. l og-lIe and full particulars. 

E. L. GATES M FG. CO., 66-70 Canal Street. Chicago. 
NUlls. rne.tbod of an(l 8ppar8tu� for cement coat· ter technic during the last ten years. inl< anc} "",tlking . 1. Copeland . . . . . . . . . . . . . . . . . . . . . Im.3U �'he Olter give. water In .mall and large ' Xut-o axle, '1 .  Kirchoff' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  001.264 quantities according to the sizes. EasiJy ��"Ifii.i!i .Nut lock, J. }i�. Col lins . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  fi01.430 cleaned, filter cylinders sterilized by • :Sut lock, .... �·elt�en . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  (j()I,463 boiliuJl" m water. Send for Circulars to Nut lock, H. Geise . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ml.2l!' HEltKEFELD FIL'l'ER ()O.,  
3�1:� .��i:,Po�U�}7.,\�1� 

r
a
e
t�:����l�'f�i- 1;���li6f.�: ·a;l�i fj()l.a:n 4 Cedar �treet, New �!� 

Org��;I���l:�i !tettj.���:r��;,ii;r;,;: ·re"�I;;i;,i. ·i, .�: 
OOl.f';�1 1 TH E COPY I N G  PAD. -H OW TO M A K E.  

L .  K .  �'uller . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . t-.)l ,:nx a mJ  how to u:se : W i th an .engraving . .PractICal directions 
Oven. baker'�, E. A. C. Petersen . . . . . . . . . . . . . . . . . . . .  (lllJlHti uow t<;J prepure tl?-e gelatme pad, and also the aniline tnk 
Packing hox. P. 1..Iacoby . . . . . . . . . . . . . .  . . . . . . . . . . . .  r;ol .fJt;t! , lIy whwb the cop 'e. are madel bow to apply the written 
Packing box, B. Kochs- . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 601 ';)71 I�tter to tJ:te pad. how to ta.l[e otJ copies of the letter. 
Packing, pi�ton rod, J. W. Dudley . . . . . . . . . . . . . . . .  OOI .liI " t::on!atned lU SCJENTIFJC AMERICAN SUPPLEMENT, Nos. 
Pan. See Saucepan . 43S, 1 09� and 1 1 1 0 .  Price 10 cents each. by mai l ,  
Puper cl ip or bolder. M. P. Schooley . . . . . . . . . . . . . . . .  601, :*'4 frow tb's office, and all newsdealers. 
Paper. etc., mechanism for separately remov ing 

sheets of, J. II . Knowles . . . . . . . . . . . . . . . . . . . . . . . . .  fi01 .2& i 

�:n:�:���t�,
p
���: ��it�: .�.� .. �: .�������I.

l
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PermutatIOn lOCk, R. B. H. LeiJl"hton . . . . . . . . . . . . . . .  OO1.51!1 
Pianofortes, means for tuning, C. Hicks . . . . . . . . . . . l iOl.it.?'..? 
Pick, reversible. N. Wetsue . . . . . . . . . . . . . . . . . . . . . . . . . .  jjOl ,aER 
Pipe coupling. H. B. Sherman . . . . . . . . . . . . . . . . . . . . . . . (i01,f)fIi 
Pipe mould formin", apparatus, J. K. Gunn . . . . . . . .  liOI ,a12 
Pipes. moutbpiece attachment for tObacco, E. 11. 

f1�arley . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . .  fA1I . :l7:1 
Pitchil)� l'Ompollnrl ,  package . . J.  ��. Allsenbeimer ro1.IHl 
Pith from !'Itnlks, machine fol' removing, G .  H.. 

Sherwoocl . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  fiOl .t,�12 
Plaiting- Uonn! .  .1 . H. & 1. 'ruylor . • . . . . . . . . . . . . . . . . . .  fj()t.:lIi'.? 
Planer. vertical. F. H. Mi 1e� . . . . . . . . . . . . . . . . . . . . . . . . .  fltl.;"I00"1() 
Plant er and fertilizer distributer . •  J .  W .  'rerry . . . .  · fll1.r��7 
Plow, H. B. Lambert. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  HOI .516 
Plow and cultivator. \V. H. Bennett . . . . . . . . . . . . . . .  601..=. .... 
Plow fender, H. . •  l e1ferson .. . . . . . . . . . . . . . . . . . . . . . . . . .  6OUl7/i 
Plow. �ulky, G. Thane . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . tiOl.G(MI 
Plug. wH�te. II. Breyer. Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . tlIl.:lH4 

Always Boll 
Drinking Water. 
'So physicians say. Boiled water 
is pure, but is .fiat and Insipin. 
A lways drink d istilled water 
aerated with sterilized air, 
made by 

The Sanitary Still. 
This water I. fresh and spark. 
l ing as from a bubhling spring. 
The Sanitary SUlI fits any stove 

Is handled as easily as a 
tea kettle. Four Sizes, from 
$10.00 up. Write for booklet. 

THE CUPRIGRAPH CO., 
138 N. Green St., CHICAGO, ILL 

EVOLUTION OF THE AMERICAN LO-
comotive.-By Herbert T. Walker. A valuable series 
by & member of the National Railway �luseum Commit­
tee. The locomotive from 1825 to date is described a.nd 
il.lustrat.erl by carp.ful drawtnlZs, jlZreat attention beinlZ 
given to historical accuracy. 21 illustrations. SCI EN· 
T'FIC AMERICA,. l'UPPLEMENTS I l l ".!.  1 1 1 3. J I 1 ,1 .  
Price 10 cents ea.ch. J4"or sale by. Munn & Co. and al l  
newsdealers. 

M I C R O TO M E .  A n instrument. for cutting 
minute sections down to the 
teu-thousandth of an inch. 
Cuts clea.n. quif'k and auto-
���;:allln 
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the world. Manufotctured by 
J OSEPH Z E N T M AY E R ,  2 1 1  S o .  1 1  th SI . ,  P h l l a . ,  Pa. 

li"ine m,nrurr'efi,t and Repairing. Plu>!. waste. K C. Phillips . . . . . . . . . . . . . . . . . . . . . . . . . . COI.400 
Post. See }i'ence PORt. 
Press. See Rotary flat bed press. Seal press. 
Pret"silllo!" and ironing board and stand A. Hoth. 

rock . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . tiOl.4gl 
Printinlo!", discharge. Zublin & Zingg . . . . . . . . . . . . . . . .  liOJ,42() 
Punch, SPJl.Cillg, .1. )1.  &. J .  M. W. Lollg . . . . . . . . . . . .  titH. ;� 
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I'u .. le. J .  C. Byxbe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . CO . .. 28 
Puzzle, ].1. A. Valdettaro . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  001.400 
HaCk. See Hat rack. Mu�ic rack. 'rowel rack. 
Rail boud. electriC. F. W. Atkinson . . . . . . . . . . . . . . . . 601,458 
�:il jgi�

i
i: �'.1i: ��\l�l'ly.� � : : � : :  � � : : ', : : : :  ', : : : : : : : ', : :  �l'.� 

RaB joint and bond, combined, H. R. Keithley . . .  601.2fi.8 
Railway fro� chair, .J. P layer . . . . . . . . . . . . . . . . . . . . . . . . 601.4,8 
Railway �igna1itU! sy!'<tem. electric. B. Samuels . . .  601 .482 
Railway switch, )-ln��on & ].Inchel(lIl�me . . . . . . . . . . . 001.3b2 
Railwny !'witch , Ponlin & �:l:ltOIl . . . . . . . . . . . . . . . . . . . .  601,382 j 
Railway switch. street . C. Stadtfeld . . . . . . . . . . . . . . . .  001.359 
Railway track f't.ru{'tllres, mach ine for numufac· 

turin#!, ']\ C. Du Pont .  . . . . . . . . . . . . . . . . . . . . . . . . . . . 601,527 
Rnilwuy t racks. device for raising and lining, 

Camphell & Marable . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  001. 45!1 

�:� .. ;i����t�r�a��k.
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Register. �pe ('n�h reJZ"i�ter. 
B.eJlT1 l atoT. �ee \"uter regulator. 
Rheo�tHt.  F. R. PooL . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 601 .5&'ZI 
Hock dri l l . •  J.  P. �immoll s  . . . .  � . . . . . . . . . . . . . . . . . . . . . . . t.II .�q 
Rotary engine . . J .  Dornan . . . . . . . . . . . . . . . . . . . . . . . . . . . .  flO1.41:) 
Hotary engine. A. �. Piatt . . . . . . . . . . . . . . . . . . . . . . . . . . .  liOl .;{'� l 
Rotary flat heel pre!'s . •  T. L. Cox . . . . . . . . . . . . . . . . . . . . . GOl.4!l1 
Hl1hlJer gOI)d�, reinforced seam for, \V . Ii'. Au· 

gll�till . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 j() 1 . 4 :? 1  
�afety conpling. untorrtntic. F . .... . Hiddal l .  . . . . . . . . . 6(11. 4�;; 
�ail� to �pars. oevjf'e for attnchill"" F. P. Sl1nell'ol . .  t�It .:!H2 
Sash halllllce. ""p". C. & A. Brothers . . . . . . . . . . . . . . . . .  1�11. 42.=. 
�a�h balallf'e. �nwyer & Price . . . . . . . . . . . . . . . . . . . . . .  fjOl .2fm 

�::� �:�t::��;.: ::: :  (Jj·. q�l�I�i;lRs: : : : : : : : :
·
·. : : : . :

·
: : : : : : :  �t�i� 

�n�h . winrlow . . 1 . �. Borden . . . . . . . . . . . . . . . . . . . . . . . . . . lifll .iHi 
�aucepHll . A. Rochat . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  fiOI,;)Rfl 
�nw . . 1 .  H . •  JohTl �oTl . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  f�n.:l-j;; 
�aw. hal1(1 .  B . . C. Powel l . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . ')t t1.480 
�cHJe. antomntic wnIlO1t . H .  H. Freeman . . . . . . . . . . fi(Jl.aan 
�cal�. weighinjl. \v. X. Pelol17,e . . . . . . . . . . . . . . . . . . . . .  G01 .:?7:{ 
Beal ann t n�. combined. car, Kennedy & Salis· 

hury . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 001,344 
�eal pres.�. A. R. �choflelr1 . . . . . . . . . . . . . . . . . . . . . . . . . . .  601,4<M 
SeeelinJ,{ implement�. i'nrrow opener for. F. R. 

Packham . . . . . . . . . . .  _ .  . . . .  . . . . . . . . . . . .  . . . . . . . .  . . . . .  601,4:17 
Sepnrator. See Centrifugal separator. 
Sewing machine for. barrinJl ann t.ackmg. L. C. & 

�'. A. Wing" . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  mUI90 
Sewing machine presser foot, H. P. RichardA. 

001.280. 001.4lr! 
Sewinll machine work holder attachment . .  J. M. 

Stephenson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . .  r;ol.:lM 
Shaft nnd sprocket wheel connection, crank, W. 

S. Hubelmann . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  oo1.41;i 
Shaft coupling. E. A. Blanton . . Jr . . . . . . . . . . . . . . . . . . m1.2�2 
Sharpener. lawn mower, C. W. Goodrich . . . . . . . . .  : 001.:ll1 1 
Sheet feeding macbine� E. F. Goodman . . . . . . . . . . . .  OOI.fJfi2 
Shirt. I • .  Tim . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ti01.4R!1 
Shoe. E. �'. Blos.om . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Im.2a4 
Shoe form or last. pneumatic. Rutgers & Brink-

man . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 001,306 
(Continued on page !39) 

1 5 6 Adams
N;t� Y O R K  

• SUtttSSful €Itttritian 
CH I CAG O 

38 Co u rt Square , 
BOSTON 

8 1 8  Wyandotte St . ,  
KANSAS CITY,  M O .  

We will save you from 
10 to iiO% 011 'rypewri­
ters of a.ll makes. 
IT Se1Ul for CatalO{}ue 

TYPEWRITERS 
HALF PRICE 

"\,"a will sell you any t)'pewT'iter 
matt e  for olle half regular lJrice, 
many lor ODe Quarter. Every m a· 
chiu6 guaranteed in perfect ord er. T\'PEWRITERS SO •• ll, RENTE)), EX .. 
CHANGEU. Sent anywhere with priv ... 
ilege of exam i n ation. Send for Ill­
ustrated cntalogue. 

National Typewriter Exchange, g���!:�!;. 

Manufactory Established 1 761 . 
LEAD PENCILS. COLORJ':D PENCILS. �J.ATE 
PENCI LS, WRITING SLATES. STE�L PF.N�. GO LD 
PENS. INKS. PEl>" IL CASES IN SILI'ER AN» IN 
GOLD. S'l'A'l'IONERfl' RUBBER GOODS. RULERS. 
COLORS AND ARTIS'l'S' MATERIALS. 
78 Reade Street . N ew York,  N .  Y .  

Manufactory Established 1761. 

T H I S  
Adjustable DRAWI N G  Table 

Hardwood Top 20"x28" 
delivered in United Stat.e. for $8.00 

each. Is ea.n y adju.ted. nrm and 
durable. Send f()7" CataIO(}", to 

ADJ U STABLE DRAW I N G  TAB L E  C O .  
Office, Powers Opera Hoube Block. 

By Prof. ·T. O'CONO R SLOANE. 
1 89 Pages, Illustrated, $ 1 .00. 

IT is the ambition of 
thousands of young ..... ==;;:;;;;;;;E::.::!: 
and old to become 

electrical e n g  i n  e e r s .  
Not every one is  pre­
pared to spend several 
thousand dollars upon 
a college course, even 
if the three or four years 
requisite are at t h e  i r 
disposal . It is possible 
to become an electrical 
engineer without this sacrifice, and this 
work is  designed to tell " How to Be­
come a Successful Electrician , "  without 
the outlay usually spent in acqu iring 
the profession . 

We can also furnish Prof. Sloane's works on el�clricit.y 
as follow. : 
Arithmetic of Electricity. 1 38 pall"es . . . . . $1.00 
Electric Toy MakinII'. 1 4 0  pages 1 .00 
How to Become a Successful Electri-

cian. 189 pall"es . . . . . . . 1 .00 
Standard Electrical Dictionary. 682 

pall"es . . 3.00 
Electricity Simplified, 1�8 pages , 1 .00 

EI��1J.°R'i�1'LOILINj{A'Il{i:
i
T��I� �p�t��:er� 

reduced price of $0\1.00 put. up in 1 1  neat foldinlZ box. 
y�yv�

a
����sbyl.ar:;!��s�h�v�: J,8Wf��i�ations. 

J]r Send for .peeial circular containing full table of 
contents of the above bOOkS. 

Grand Rapids. Mich., U. S. A. nUNN It CO., 361 Broadway, New York. 

© 1898 SCIENTIFIC AMERICAN, INC.




