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was not the first one. Seven years ago many 
thousand dollEl.rs were sunk in a futile attempt. 
The plan was to gain the summit hy a light 
grade and smooth rails, which necessitated a 

much 10ngJr route. 
Several miles of the grading were completed, 

when the plan was abandoned. 

The roadbed, crossing as it did so many 
waterways, was continually threatened with 
waohouts. But the failures of the first com­
pany have only aided to pi lot the present  pro­
jectors to a wiser course. 

Major John Hul bert, the president of the 
road, was the first to conceive the proper mode 
of construction, and he succeeded in interestillg 
a number of rai lroad officials, whose roads. 
either by direct or indirect connection, would 
profit by  a line to the sUlllmit of the peak. A 
stock company was soon formed, surveys made, 
and the contract for t11e work let. 

Mr. T. F. Richardson is the chief engineer of 
the work, and superintended the entire con­
struction from the time of the first su rveys 

until its completion. 
Mr. Z. G. Simmons, of Kenosha, Wis., was the 

general contractor, w ith B. Lantry & SOilS, of 
Topeka, Kan.,  Rubcontractors for the grading. 

UNDER THE CLIFFS. 

The work of construction began September 
(Continned on page 55.) 

THE MANITOU AND PIKE'S PEAK RAILWAY. 
BY FRED. R. HA8TrNGS. 

When Zebulon Pike, with his small band of follow­

ers, pierced the trackless waste in 1806 and gazed upon 
the mountain which bears his name, he little dreamed 
that in future years the ingenuity and enterprise of man 
would surllJount the obstacles of nature, and the same 
century would see the steel bands of a railway lald up 
the ascent and a ponderous locomotivp. hauling its pre­
cious load of human freight from the base to the summit. 

The Man itou and Pike's Peak Rail way is now a re­
ality. The trial trip over the entire line wa!! made 
October20 la8t, and subsequent operation by passenge. 
trains over a large portion of the road has proved the 
full sllccess of the undertakin�. The attem pt so suc­

cessfully carried out to construct a railway up the peak 

NEARING THE SUMMIT OF PIKE'S PEAK. 

GOING UP A STEEP SECTION. THE PIKE'S PEAK RAILROAD LOCOMOTIVE. 

INCLINED RAILROAD TO THE SUMMIT OF PIKE'S PEAK. 
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ftitntifit !tutritau. 
I THE CONSTITUTION OF THE KOCH LYMPH DISCLOSED. 

The scientific and medical world has been much in­
terested in the announcement by Dr. Koch of the com­
position of his famous lymph. Conservative as ever in 
his estimate of its worth, he claims for it distinct value 
as a reagent for testing the existence of tubercular dis­
ease. As a remedy for disease of this nature he at­
tributes to it  a proved efficacy, particularly in earlier 
stages of the disease. He announces also that he pro­
poses to see if his discovery cannot be fol lo wed u p, so 
as to lead to analogous treatment for other diseases. 

The discovery was based on observation of the effects 
of injection of pure cultivation of tu bercle bacilli upon 
animals affected with tubercles as well as upon ani­
mals in good health. A health y  guinea pig thus ino­
culated d ies. The wound. caused by the inoculation 
closes w ith a sticky matter, shows signs of healing, but 
after ten days or two weeks a hard nod ule appearR, 
which develops into an ulcerating sore, and death en­
sues. But if  the animal inoculated already has tuber· 
culosis, no nodule forms in the injection wound. It 
hardens, turns dark, and eventually a piece falls  off, 
leaving a flat ulceration that soon heals. The SRme 
result  fol lows th e injection of the bacilli cultivation,  
whether the bacill i are alive or dead. It is the effect 
probably of a decomposition product or extract of the 
dead baciJIi, but not the li fe action of the bacilli them­
selves. A prolonged application of a low heat, the 
temperature of boiling water, and certain chemicals 
are alike fatal to the bacilli in the cultivation. 

The next point ascertained referred to the action of 
the d i lute cul tivation with kiIled baci l l i. This was 
found to be practicall y without action on health y ani­
mals, but of very powerful action on those al ready 
affected. The tubercular reaction, w hich has been ob­
served and described so often, was next discovered. 
The injected tuberculosed animal was kil led by a dose 
that a healthy animal was indifferent to. By great 
dilution of the fluid before injection, death was avoid­
ed and only extende4 necrosis of the tissue near the 
place of inoculation was obtained. By extreme dilu­
tion the wound produced at the point of injection after 
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tient is due to necrosis of the tissue. This necrotized 
tissue soon becomes unfit for propagation of the 
baci11!ls. By injection with lymph the same condition 
of unfitness is im parted to the whole bod y without ac­
companying necrosis, unles!! the dose is too large. 

The effective constituent of the lymph can be precipi­
tated by alcohol, and obtained m ixed with other m at­
ter as a white or colored powder. In the glycArine ex­
tract i t is estimated to be presen t in fractions of one 
per cent. As di luted, the quantity injected is almost 
inapprecidble. Its potency upon affected organisms is 
far beyond that of the most powerful known drugs, 
when the infinitesimal amounts added, and the intense 
reaction produced in the s ystem, is considered. As yet 
no large doses have been tried. The experiments on 
guinea pigs have proved them to be fatal. 

... , .. 
J'ARRAH WOOD. 

Considerable interest in the utilization of woods 
grown in the English colonies was awakened by the 
Colonial and Indian Exhi bition of 1886, and thi s  inter­
est seems to have been steadil y  increasing since that 
date. The authori ties of the Royal Gardens at Kew 
have recently issued a report on the j arrah timber 
(Eucalyptus mal'ginata), of which the foJIowing are the 
salient features: 

Various species of encalyptus h ave been recommend­
ed for use in England for outdoor work where strength 
and durability are specially desired. The freight 
charges from Australia, where all the species are native, 
are heavy, and this is one reason why the wood has 
not been generally introd uced. Another reason is  that 
its intense hardness makes it  weJI nigh impossible to 
work in w ith English tools. The species of eucalyptus 
to which most attention was drawn at the Colon ial and 
Indian Exhibition as structural woods wae jarrah, Eu­
calyptus mal'ginata, Smith, and the karri, Eucalyptus 

di'Oel'sicolor, F. M uell. Much more attention has since 
been given to the development of the jarrah than the 
karri. The tree which produces it grows generally to 
the height of 100 feet, but sometimes to 150 feet. It is 

found only in Western Austra lia, extending over the 
greater portion of the country from the Moore River to 
King George's Sound, a<1vancing to Ca pe Leeuwin, 

[JANUARY 24, 1&)1, 
forming mainly the forests of these tracts. Baron 
Mueller, in referring to these woods in his" Report on 
the Forest Resources of Western A ustralia, " says: 

.. The wood has attained a world-wide celebrity. 
When especially selected from hilly localities, cut while 
the sap is least act:ve, and carefully dried, it proves 
impervious to the borings of the chelura, teredo, and 
termites. It is extensively in demand for j etties, piles, 
railway sleepers, fence posts, and all kind of under­
ground structures, and it is equaJIy important as one of 
the most durable for the planking and frames of ships. 
It is also much used 10caJIy for flooring, rafters, spars, 
and furniture. It is one of the least inflammable for 
building structures, and one of the best in Western 
Australia for charcoal." 

Vessels constructed of jarrah wood have, after 25 
years constant service remained perfectly sound, 
although not coppered, The wood has been tried at 
three places in the Suez Canal, at Suez, Port Said, and 
IsmaiIia, and after having been down SAven years the 
trial samples were taken up in order that a report 
might be forwarded to Paris, and the certificate of the 
resident engineer pronounced the timber to be practi­
cably indestructible. Jarrah wood has been used for 
street pavements in Melbourne, Australia, and in the 
King's Road and Westminster Road in  London. 

The eucalyptus is of very rapid growth, and the tim­
ber, w hen green, is very easily felled, split, or sawn up, 
but when dry it becomes very hard. The bark of many 
of the species abounds in  tannin, and has become to 
some extent an article of commerce. Some of it is said 
to be tw ice as strong as oak bark. The bark of some 
species is remarkable for its hardness; while I'ome 
throw off their outer bark in longitudinal strips or 
ribbons, which, hanging down from their stems or 
branches, present a very singular appearance. 

.... , .. 
CELEBRATION OF THE BEGINNING OF THE SECOND 

CENTURY OF THE AMERICAN PATENT SYSTEM, 

The first century of eXIstence of the American patent 
system has now been completed. In the history of the 
country there are to be found few more important 
epochs or more worthy of being adequately signalized. 
The inauguration of the patent laws marks the begi n­
ning :of a career of unprecedented prosperity among 
nations. It indicates the fostering by the federal 
power of the most distinctive feature of the national 
character. The many i nventions, now nearly half a 
million in n umber, set forth in the records of the 
United States Patent Office are a history of mechanical 
genius and progress of which our country and the world 
at large should be proud. 

It is hard to believe that those who composed and 
accepted the constitution of the United States, and 
those who subsequently alllended it, could have foreseen 
the i nfluence which each paragraph would have on the 
fortunes of so many m illions of people. It is definitely 
certain that the clauses relating to patents could never 
have been supposed to embody the foundations of the 
edifice that has been based upon them. In the first 
days of the republic there was but little interest in the 
subject of invention. The people were largely agri­
cultural in their pursuits, and carried on their work 
with primitive appliances. Gradually a few paten ts 
were taken out, but up to the year 1825, including the 
first thirty-five years of operation, only 4,183 patents 
had been issued. The annual number of patent€ grant­
ed gradually increased from ten or twenty per annum 
to 299 in the year 1 825. I n  1854 the first great increase 
is observed, when the number rose from 846 for 1853 to 
1 , 759 for 1854. Since that period they have increased 
until now over 20,000 are issued annual ly. 

It is not in the mere granting of letters patent that 
the fostering arm of the government appears most 
prominent. Entitled by statute to federal protection 
by the j udiciary, the righ ts of patentees have formed 
one of the great subjects of defense by the highest 
courts of the land. The d istrict and circuit j udges are 
the first appealed to, but from them case after case is 
brought before the United States Supreme Court at 
Washington. No subject of personal or even inter­
national right can find a higher tribunal for adj udica­
tion of its claims than is afforded to the right of the in­
ventor. 

The h igbest judges in the land, ano. those who have 
obtai ned the highest reputation as expounders of the 
law and as interpreters of the intentions of the legis­
lati ve bodies, have pronounced strongly and unhesitat­
ingly in favor of the i nventor. No class of c itizens 
has been the subject of higher encomiulll from the 
bench. Those j udges who have been most outspoken 
in their appreciation of the poorly rewarded efforts of 
mechanical genius have been those who have attained 
the highest reputation. Numerous attacks have been 
made upon the system in Congress, but all have met 
with the same fate, and have failed at an early stage. 
To-day the nation at large may be thankful in seeing 
the statutes undisturbed and intact. It is a guarantee of 
the future progress of the country. The Illaintenance 
of laws so fruitful in good in the past promises well for 
the future, and is the best insurance of the continuance 
of inventors' efforts. The more enlightened of our 
legislators have uniformly opposed on the floor of the 
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houses of Congress any impairing of the force and 
scope of these statutes. 

Fortunately we can be said to be entering on this 
secon d  century under good auspices. The rights of 
i nven tors are sustai ned in the courts and by the 
houses of Congress. A century of unprecedented work 
by the in ventor now begins. To fittingly celebrate 
the present epoch, the beginning of the second cen­
tury of the American paten t  system, a central executive 
and ad visory committees have been organized at Wash­
ington. The personnel of the committees incl udes a 
long list of names prominent in business and official 
circles. The Patent Office, United States Senate and 
House of Representatives, the Smithsonian Institu­
tion, the National Museum, United States Geological 
Survey, the United States Coast and Geodetic Survey, 
and many other federal bureaus and i nstitutions are 
represented by their chiefs or other officials. 

The centennial of the patent system has passed, be­
cause the first p�tent was granted in  1790. The idea 
of holding the proposed convention has corne a year be­
yond the proper date for a centennial . It is therefore 
termed a celebration of the beginning of the second 
century of the American patent system. The inventor 
and manufacturer of inventions are appealed to by the 
committee to hold a fitting celebration in the national 
capital, to commemorate the entry into the second 
century of mechanical and scientific progress. They 
are in vited to assist in putting on record the nation's 
appreciation of the labors of those whose work in the 
real m of i nvention has done so much to elevate their 
country. 

It is also suggested that the occasion is a fitting 
one for organizing a National Associati on of Inventors, 
a society for mutual benefit, w hich it is obvious might 
accrue in many way!; to the members. The committee 
invite all interested to communicate with their secre­
tary, Mr. J. Elfreth Watkins, U. S. National Museum, 
Washington , D. C. 

• •• 1 • 
THE BOOK PATENT BILL. 

The objectionable copyright bi ll, of which mention 
was made in our issue of the 10th inst., sti ll lingers in 
the Senate, and the friends of fair and reasonable legis­
lation hope that it may be either further postponed 
until next session, or amended so as better to meet the 
wishes of the public. 

A copyright law that shall secure to authors, w hether 
native or foreign, a reasonable reward for their labors, 
without detriment to the publ ic interests, wil l  be gene­
\'ally welcomed. But a law like that contained in the 
Sen ate bill is extremely objectionable, and ought never 
to be enacted. Among the adverse reasons are the fol­
lowing : 

The bill authorizes the assigns of fore i gn authors to 
ohtai n book paten ts wh ich may be prolonged for the 
term of 42 years, th us di rectly encouraging the forma­
tion of great book trusts, of the most odious descrip­
tion, whereby the prices of almost any class of books 
may be greatly ad vanced, and high prices maintai ned, 
w ithout the possibil ity of competition . This is unfair 
and disastrous to the public in terests. 

Bills are now before Congress intended to prevent or 
discourage the formation of corners and trusts in food 
products ; and simi lar legislati on, with equal reason , 
should be applied to prevent trusts in intellectual 
products. 

'rhe object of our statesmen should be to encourage 
and promote the printing of books as much as possible, 
secure reasonable rewards to authors, and protect them 
from the grasp of greedy publishers. This might be 
accomplished by securing the benefits of the copyright 
to the author and his family. Some such provision as 
the following might. answer th is purpose : 

" Sec -. No assignment of a copyright by the author 
shall be valid,  but the copyrigh t shall remain  vested 
solely in t.he author, or in his  wife or children if he be 
dead; and an y persons desiring to publish a copy­
righted work may do so on payment to the author of a 
royalty not exceeding ten per cent on the lowest price 
at which said work is sold by said publisher." 

An amendment of this kind would be likely to prove 
beneficial to the public. It  would not seriously inter­
fere with free printing. It would promote rivalry be­
tween publishers in their endeavors to supply the peo­
ple with the best editions at the lowest prices; this 
everybody wants ; it would also secure to authors, 
native or foreign, a reasonable reward for their labors; 
and this also would give general satisfaction. 

Another objection to the Senate bill is the provision 
wh ich prolongs the copyright for 42 years-an un­
reasonable and unnecessary term. It is a relic of the 
older days when few books were issued, the prices 
high, and it required years to sel l  a small tdition. In 
these times of rapid movements in trade and commerce 
a book term of five years is the equivalent of forty in 
the old times. Another obje('.tion to the Senate 
bill is the feature w hich makes it the duty of the 
Secretary of the Treasury and the Postmaster­
General, with their aids and assistants in all parts 
of the country, to act as the pimps and spies of the 
assigns of foreign authors. It is made the duty of the 
above officials to spy out and seize all books going 
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through the mails that infringe the copyrights of for­
eigners ; if an American citizen coming home from 
abroad brings with him a pu rchased book on which 
he has already paid royalty to the author, it  is to be 
seized on landing , unless he can produce the written 
consent of the man who owns the copyright for this 
country, signed by two witnesses. Who the said owner 
may be, in what part of the world he lives, the inno· 
cent citizen must find out as best he can, or be despoil­
ed of his property. 

...... 
Tests for New Repeating Guns. 

The government propO!les to auopt for army use the 
best improved magazine guns that can be procured. 
Inventors will be interested in knowing what are the 
tests to which they must submit. We give the princi­
pal points below. The prize to the successful man wil l 
be a great one, being nothing less than the entire sup­
ply of the war department with this class of weapons. 

The board, of which Col. A. V. Kautz, Eighth Infan­
try, is president, has drawn up and dist"ibuted its 
programme of tests for the coming competition be­
tween the repeating rifles of di fferent makers who may 
enter the contest. 

There are two sets of tests, the 'first being the pre­
liminary or trial heats, so to say, for the purpose of 
sifting out those weapons that fail in important par­
ticulars, while the finals are for those whose breech 
action and magazines work effecti vely in the seven 
points of excellence required under the initial series 
of tests. 

The first of these seven points is rapidity and ac­
curacy of firing combined. In  this there will be th ree 
tests in firing from the shoulder at a target six feet by 
two, placed a hundred yards away. The first has re­
gard to the time of firing and number of hits for 
twen ty shots, the second to the number of shots and 
hits within the space of two minutes, using the gun 
as a single  loader, the third to the number of shots 
and hits, usi ng it as a single loader . 

The second test is that of rapidity at will, and re­
peats the conditions of the first test, firing, however, 
without aim, and from the hip, at short range, 
and hits or m isses do not COUllt, while the two time 
tests as a single loader and as a m agazine gun are 
only one minute each. 

The third is the enduralllle test, sh own by firing 500 
continuous round!'! with the magazine, examining the 
breech mechanism at the end of each fifty, and this is 
to be fol lowed with 100 continuous rounds as a single 
loader, in  both cases, of course, without cleaning. 

Then follows the dust test, which is effected in this 
way : 

With the mechanism clo!'!ed, tQe piece to be exposed 
in the box prepared for that purpose to a blast of fine 
sand dm,t for two minutes, removed, su rplus sand re­
moved by blowing thereon and wiping :with the bare 
hand, and then fired twenty rounds under the follow­
ing condit ions : a. Magazine empty when exposed. 
Before firing load magazine, fire balance of cartridges 
as a single loader, then those in the magazine. b. 
Magazine loaded when ex posed . Remove and wipe 
cartridges, reload and fire as above. 

The fifth test is that of firing with defecti ve car­
tridges. Three sorts are to be tried. One is to be 
cross-filed on the head, the second cut at intervals 
around the rim, and the third cut longi tudinally from 
the rim all the way up. Precautions will be taken to 
detect any escape of gas in these cases. 

Then comes the excessi ve charge test, in which the 
gun is fired five times as a single loader with a powder 
charge producing one-third more chamber pressure 
than that off the Fran kfort cartridge. Fi nally comes 
the test of ease of manipulation. 

The rifles that pas!> these tests will then be subject 
to four others. The first of these is with defective 
cartridges and dust combined, "the piece to be dusted 
five minutes, the mechanism being in the mouth of the 
blowpipe, and closed, but at ful l cock, then to be fired 
five shots, the last two defective, then without clean­
ing to he dusted with the breech open and fired five 
shots. The piece to be freed from dust only by pound­
ing or wipin g with the bare hand." Then the rifle is 
ready to show what it can do under the exposures of 
campaign, and for this purpose the rust test is de­
vised. The breech mechanism, receiver, and magazine 
are cleansed of grease, and the cham bel' of the barrel 
greased and plugged . and the breech action closed . 
Then the butt is inserted to the height of the cham­
ber for ten minutes in a solution of sal ammoniac ex­
posed for two days to the air, and then fired twenty 
rounds. 

But there is still another cause of accidents which 
must be considered, that of explosions in tubular 
magazines by jarring. This is to be investigated by 
giving the rifle a perpendicular jolting for two minutes, 
first with the magazine charged and then with it hal f 
loaded. Finally comes the test of ease and time of 
taking apart and putting together the breech and 
magazine systems. 

When all this is done, regular firing tests by three 
men, at 100 yards, will be made; and by that time it 
surely ought to be possible to tell whether a rifle 
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which has passed through this series of performances 
is good for anything. 

The tests will be made at the Springfield armory, 
with Frankfort arsenal experimental cartridges of 
Wetteren smokeless powder imported from Europe. 
The rifles competing must all be of  0 '30 cali ber, which 
is about the minimum of the most successful European 
magazine arms, that of the new model Lee bei ng 0 '303. 
The board includes three infantry officers, Col. A. V. 
Kantz, Lieut. Col. R. H. Hall, and Capt. H. B. Free · 
man; a cavalry officer, Capt. G. S. Anderson ; and two 
ordnance officers, Maj.  G. W. McKee and Capt. S. E. 
Blunt. 

Inspector·General B reckenridge in his annual report 
says that" it is 80 inj urious to an army to know that 
its arms are obsolete and inferior that the demand for 
something better than we have now is very earnest. 
Our citizens, especial ly the mi l itia, are not satisfied, 
knowing they m ust pay with their lives for any lack 
of preparation when the next war comes." The Bri tish 
have thei r Lee repeating rifles, the French their Lebel, 
the Austrians their Mannlicher, in short nearly all the 
European nations, great and small, have ad opted mag­
azine guns, and many of them have smokeless powders 
giving a high initial velocity and a very long range. 
Probably no harm has thus far resulted from the 
failure to supply our army with a weapon of this 
character, but this is due to the fortunate continua­
tion of peace. No one can question that it is now 
high time to furnish at. least the regular army and por­
tions of the militia with these modern weapon�. Pro­
bably practical trials by the present board will sub­
stantially show what sort of rifle is to be issued to our 
troops. 

Tunne]s and Rapid Transit for New York. 

The Hudson River tunnel, to Jan uary 1, shows a 
total progress of 2.720 l ineal feet out of 5,500 feet under 
the Hudson River. The progress for some months past 
has been about 7 feet per day of 24 hours. The shield 
is reported as working well, and the engineers expect 
an advance of 10 feet per day under a new system of 
car loading now being put into operation. By remov­
ing the intermediate accu mulating pump, and bring­
ing the power of the pump direct to the hydraulic 
jacks, the pneumatic sh ield is advanced the width of 
one of the rings i n  a few minutes, which before:required 
from two to four hours. A system of chutes is soon to 
be tried, one under each opening in the shield front, 
down w hich the silt will sl ide direct into the waiting 
cars, instead of shoveling" it  by hand as heret.ofore. 

The rapid transit tunnel proposed by Mr. Greathead, 
the English engineer, for New York, Mr. Si mon Sterne 
tells the Engineering News, would cost $1,000,000 per 
mile for two tunnels with a track in each , or $2,000,000 
per mile for four tracks in four parallel tun nels. The 
first estimate covers stations, rol l ing stock and a gen­
eral equipment read y for service. An estimate for a 
four-track road, 10 m iles long, would be $20,000.000 as 
a maximum; $40, 000,000 would build two fou r-track 
roads, says Mr. Sterne. which would do infinitely more 
business than the present elevated roads, which arp 
capitalized at $60, 000, 000. The time for constructio ll 
estimated is 2Yz years from the Battery to the upper 
end of Cent.ral Park. 

A rapid transit scheme for New York, suggested by 
Mr. David H. King, has colossal proport.ions, as far as 
the money req uired is concerned. Mr. King, however, 
thinks noth ing is expensive that will pay 5 per cent 
on its honded indebtedness. He proposes an arched 
masonry viad uct, 50 feet or m ore high and 100 feet 
wide, inside the house line of st.reets bounding the en­
tire water front of Manhattan Island .  For the central 
line he would acquire a strip 75 feet wide through 
blocks, and on this build a depressed four or six track 
road. He would expect to rent  the arches for ware­
houses, and line the depressed road with shops and 
arcades. 

..... -
BRONZE CASTING.-Accord ing to R. H. Park, of 

Florence, a sculptor, the art of casting large stat.ues in  
one  piece, as  practiced by Benvenuto Cellini  in  casting 
the Perseus, which has been a lost art, has heen redis­
covered. The process is called cerra perdue; it is a 
wax process. The clay model is made, and the plaster 
reproduction is taken from it. From this the matrix 
is made, and the matrix is furnished with a core. The 
matrix is coated with wax the thickness of the bronze. 
The mould is then heated, and the wax runs out of a 
hole in the bottom, then the bronze is poured in.  The 
results are superior, but the cost is increased by about 
$1,000 per statue. 

. '., .. 
Necktie Camera. 

In the first n umber of the present volume of this 
paper we described a photographic necktie, by means of 
which photographs can be taken without the know. 
ledge of the subject. Since the pUblication of the arti­
cle we have learned that Mr. L. Manasse, of 88 Madison 
Street, Chicago , Ill .,  has obtained the agency of the 
invention and is prepared to receive orders for the 
instrument. 
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ELECTRICAL SPORTING BULLETINS. being played at the Polo Grounds, New York, .Tune 2, which was hollow, held a zinc box of 1 m. by 0'7 m. by 

0 '4 m . ,  containing 297 liters of alcohol. The other 
blocks were found in the same condition. The screw 
cap was carefull y  concealed under a layer of cement 
u n i forml y  marked with the lett.er D. The numbers suc­
ceeded each other, and, upon each stone. there was 
found another mark indicating the contents in liters. 

A simple method for the automatic bulletining of 1890, at 3 p. m. ,  between Chicago and Ne w York, to 
electrical ly  transmitted i ntel ligence is a problem long stand 7 to 5 in favor of New York.  The fi rst half of 
sought for by i nvpntors. Instruments have been pro· the 9th i nning is  being played by Ch icago. Ryan and 
posed, and efforts made to apply them commercially, COIllisky are out ; the latter went out on strikes. 
which , in practice, have been foun d too complicated Second baseman Pfeffer is to the bat, one strike has 
for practical purposes, too expensive for general been cal led and one ball ; O'Nei l l  is on third base, 

Fig. I.-ELECTRICAL BASE BALL BULLETIN. 

adoption, or, from thei r  fine adj ustments and other 
deficiencies, liable to derange them and error i n  work­
ing. The ideal bul letin or indicator system must be 
reduced to the simplest electrical and mechanical or­
ganization. The electrical formula, so to speak, m llst 
be reduced to the lowest terms, approaching. as far 
as possi ble, the Morse telegraph. It should be free 
from com plications and del icate adjustments, capable 
of being relayed and repeated over a n y  length of l ine  
within a single ci rcuit .  'Ve i l lustrate a system having 
these qualities to a marked deg ree. It is  the invention 
of Mr. S. D. Mott, of Passaic, N. J. , who has reduced 
it to practice in an interesting and popular way by the 
construction of instruments for the indication of races 
and national games. 

The annexed i l lu strations show a double bulletin for 
the popular gaIlle of base bal l ,  togethel' with a dia­
grammatic view of its electrical parts. On the  instru­
ment, or in proxi m i t y  thereto, is a programIlle of t h e  
day's game ; the contestants-in th is  case Chicago and 
Ne w York-are printed in  coluIllns, say red and bl ue,  
here indicated in hatched lines, with corresponding 
colors indicated �pon the d ial 
and through the openings i n  
the d ial face. 

All the details of the game 
from beginning to end may 
be indicated, and every fea­
ture of play marked upon the 
board, so that the progress 
of the game can be watched 
by any one m i les away from 
the base bal l grounds. The 
plays i n  base ball  fol low one 
another so rapidly that the 
mo vable parts of the d iagram 
wi l l  be constantly changing, 
and the interest wil l  be main­
tained th roughout the entire 
course of the gam e. 

which he has stolen. The n umbers or letters showing 
through the openings i n  face of dial  are printed on the 
Bri stol board disks held by alum i n u m  spiders fast on 
shafts beari n g  a special ly devised ratchet. which is 
actuated by a local electro-magnet energized by a local 
battery. l'he- disks are shown at a a' , Fig. 2, and the 
actu ati ng battery at R, in  the same figure. The trans­
mitting battery, B, gives the impulse by sending re­
versed through the medium of the transmitting keys, 
k k', the local battery, B', doing the work in each in­
strument, or it may actuate several instruments. The 
transmitter consists of reversin g  keys, battery, and 
operator's guide. The receiver consists of the i nstru­
ment, A, which controls two separate circuits ; one 
c i rcui t actuates the selector, which selects the local 
magnet, and the other circuit  from the same local bat­
tery operates the selected local magnet. The key, k', 
sends the c urrent �ver t he l i ne, and k through the 
ground .  The latter circu it  incl udes the m ag-net, tn, 
which actuates the operator's guide, which ind icates 
to h im the magnet selected in the instruments under 
his control. 

Fig. 2 shows the contact arllls of the selector in cir­
cuit with a synchronizing magnet, which, together  
with al l  corresponding magnets through the system, is  
released allli progresses one step by a s ingle positi ve 
impulse sent over the line. 

The diagram is deemed sufficiently clear to need n o  
detai led descri ption. 

The problem. simply stated, is to enable the operator 
to select an y one magnet out of any reasonalJle num­
ber by a posit i ve or neg-ative i m p u lse sent over the  l ine, 
and when so selected to cause that magnet to operate 
by a s ingle reve rsal. 

An im portant feature of this in vention is the novel 
form of relay or repeater, Fig. 3,  devised by MI'. Mott, 
for this clas!> of work. The method of �ynchronizing 
the instruments one with another, as well as the local 
magnets th roughout the system, brings them, at will 
of the operator, back to the zero or neutral point. The 
in strument showIl in Fig.  3 will  operate two separate 
and i ndependent locals or repeating or relay reversals 
of polarity. 

Fig. 2.-DIAGRAM OF MECHANISM AND ELECTRICAL CON­

NECTIONS OI!' THE BASE BALL BULLETIN. 

Fig. 3.-PLAN VIEW OF DOUBLE RELAY. 

The quantity of alcohol carried b y  this single car was 
2 ,465 l iters. If we reflect that 100 liters of alcohol pay 
70 francs customs duty and 156 '25 francs excise tax, we 
find the sum of the taxes that were sought to be evaded 
to be 4, 600 francs for a single shipment. Moreover, 
these blocks were not making their first trip, but had 

• • ., • been used many t imes before. 
THE SCIENCE OF SMUGGLING. The photograph that we reprod uce here with repre-

'Vith what skil l  adul terators sometimes utilize the sents one of these stones. Here we see the box with its 
resources of chemistry or physics in order to imitate screw cap in the upper corner to the right, and the 
natural substarwes or to soph isticate manufactured pieces of the stone which surrounded the box and 
products is well known. The gen ius of sm ugglers which was ad mirably dressed. The controller of 
knows no less l iIll i t. 'Ve have recently been apprised customs is  leaning upon the box, while the officer who 
of a fact which appears to us to  cap the climax. We I captured the prize seems to be very proud, and j ustly 
regret it  for the sake of our neigh bors across the I so, of the victory gained. The efforts made to cheat 
Rhine,  bnt  it is a question of a German fraud. the custom house are incessant. The high import 

The foi l o w i ng is the fact; as communicated to us by d uty upon alcohol especial ly  exercises the sagacity of 
Mr .  E. Delllenge, engi neer at Longwy, along with a smuggl ers. According to Mr. Maxime Ducamp, who 
photograph taken upon the spot as a proof. has studied these questions  in his book on Paris, 

" Cheating is done by means 
of painted tin plate cabs, 
which are merely large tanks; 
and cheating is done by shi p­
ping to Paris plates in piles 
of four dozen: The two do­
zen of the center conceal a 
can filled wi th alcohol; cheat­
ing  is done with everything 
and for everything-. "  - La 
Nature. 

... . .. 

Upon examination, it wil l  
be observed that the fol low­
ing poi nts or Illain features 
of the game of base ball are 
as clearl y i n d icated as the 
clock ind icates the ti me of 
day : The contestants. time, 
place, and date of the gallle, 
umpire, battery, position of 
men on field , the inning be­
ing played, the side which has 
the inning, the num bel' of outs 
in the inning, the Illan at the 
bat, the n u m ber of strikes 
cal led on hi Ill , also n umber 

A DRESSED STONE SEIZED AND BROKEN AT THE LONGWY CUSTOM HOUSE AND FOUND TO CONTAIN A 

Acllon of' Fog on Plant!!. 

At a recent meeting of th.) 
Royal Botanic Society, the 
secretary said the action of 
fogs on plants was most felt 
by those tropical plants in the 
society's houses of which the 
natural habitat was one ex­
posed to sunshine. Plants 
growing i n  forests or under 
tree shade did not so directly 
feel the want of  light ; but 
then, again, a London or town 
fog not only shaded the plants, 
but contained smoke, sulphur, 
and other deleterious agents, 
which were, perh aps, as dead­
ly to vegetable vital ity as ab­
sence of light. Soft, tender-

of balls  cal led.  It shows how the last Illan went out, 
whether by fly, fowl, assist, strike, or sacri fice hit, the 
base run, home run, base on balls, stolen base, or base 
on error; the tahle score or the score by inn i ngs. A 
bell t,aps when any of these changes take place upon 
the face of the instrument. 

The face of the bulletin ,  as illustrated, shows a game 

CAN O F  ALCOHOL. leaved plants, and aquatics, 
such as the Victoria regia, 

On the 27th of last September the Longwy custom suffered more from 
honse seized a German car that had started from the knew. 

fog than any class of plants he 

Luxemburg station, carrying so·called dressed stone. 
From one of the blocks there was oozing a liquid that 
was recognized by the iuspector as 96 degree alcohol . 
The car was put on the wharf and the stone was taken 
off and broken, when it was observed �hat the interior, 

.. , . ,  .. 
To TAR IRON PIPEs. -Coat the outside with coal tar 

and bui ld a l ight fire of shavings in the inside. This 
makes the coating solid. Too much heat melts the tar. 
so that it runs off the pipe. 

© 1891 SCIENTIFIC AMERICAN, INC.



SIMPLE LAMP SOCKET AND RHEOSTAT. 
RY GEO. M .  HOPKINS. 

In the an nexed engravings, Fig. 1 represents a sim­

ple and efficient electric lamp socket, designed for use 
in ex perimental work and in places where an orna­
men tal socket is not required. It consists simply of a 
slllal l wooden cyl i nde t· i n ·which is inserted the end of 
a brass w ire, the projectin g  portion of which is bent to 
form a hel ical  coil which fits the thread of the base of 
an Edison incandescent lam p. I n  the wooden cylinder 
is inserted another brass wire of 
the same size, which is  annealed, 
flattened, and bent over the end 
of the block as shown, to form 
the second connection of the 
lam p. 

To the ends of the wires pro­
j ecting below the wooden cylin­
der are soldered the ends of the 
flex i ble  cord wh ich conveys the 
current to the lamp. By screw­
ing the lamp down in the socket, 
the button at the bottom is 
brought into contact with the 
flattened wire an d  the circuit is 
completed. By unscrewing the 
lamp, the circuit is b roken. 

A convenient rheostat for ex­
perimental purposes is shown in 
Fig. 2. A n umber of co i led wire 
sockets are attached to a board 
and connected with a w ire lead-
ing to one of the binding posts 
at the end of the board. A cor- Fig. 1 -SIMPLE LAMP 

responding n umber of flat cop- SOCKET. 

per strips are secured to the 
board and soldered to a wire leading to the other 
binding post. Any one or all of the iam ps may be 
screwed down i n  their sockets so as to throw them 
into the circuit .  Lamps of any resistance may be used , 
so that the rheostat can be adapted to the current to 
be control led.  

V{ith one lamp i n  the circuit, the resistance thrown 

�titnt if i t 1\tutri can. 
riveter, using a pressure of 1 ,500 lb.  per square inch 
on the flange, which gives a stress of about 90 tons on 
the rivet. The stay tubes are screwed into both tube 
pl ates and expanded, the ends i n  the comb ustion 
cham ber being beaded over. 

. �  . . . 
A Warlllll� to Do� O"W"llers. 

Possessors of can in e pets wi l l  do well to take warn­
ing from certain recently reported observations of Pm­
fessor Nothnagel . These go to prove that the develop­
ment of cysticerci i n  the human subj ect i s  in  some cases 
to be attributed to contact with the sal iva of lapdogs 
which h ave been allowed to lick the faces and mouths 
of their owners. The explanation is a feasible one, 
and adds a noteworthy con tribution to our knowledge 
of morbi d  etiology. The trenia echinococcus, as is well  
known , i nhabits the smal l intestine of  the dog, and it 
is highly probable that the ova occasionally find their  
way into the an imal's mouth; for exam ple, in  vOlll iting. 
There are various resthetic reasons why the kiss of 
even the most clean ly  and most friend ly pug or  terrier 
shou ld be d ispensed with. 'Ve have now,  thanks to 
the Vienn ese observer, a st i l l  stronger arg u m e n t  to 

urge against this practice. It may, indeed, like the 
others, fai l  to daun t the too-devoted master or lll istress, 
but we cannot do less than avail ourselves of this op­
portunity to forestall if poss i ble, by a t i mel y warning, 
the sharper teachi ng of experience. -Lancet. 

• t • •  
THE STEAMSHIP NORTH WIND-THE BUSINESS BOAT 

OF THE LAKES. 

The North Wind is one of a fleet of six steel steam­
ships, owned by the N orthern Steamshi p Compan y, 
the lake line of the Great Northern Railway Company, 
between the head of Lake S uperior and seaboard con­

nections at Buffalo. As this fleet carried between th e 
opening and close of navigation 500, 000 tons of freight, 
including 1,300,000 barrels of floor, they may well be 
classed alllong the money makerE, and the immense 
tonnage credited to them shows the extent of the lake 
trade outside of the millions of tons in the coal and ore 
business . But they are unable to meet requ i remen ts 
even in connection w ith the rai lway, and preparations 

are being lllade for increasi ng the 
fleet in the near future by an addi­
tion of four steamers, two of which 
will, in all  prDbability, be passen­
ger s teamers, elegantly equipped 
and so arranged that they can be 
used for freight traffic when the 
passenger season is over, carrying 
3,500 tons of freight through the 
Sault  canal . 

The North Wind, al ike to the 
other boats of th is fleet-they are 
duplicates in every respect and were 
built by the Globe Iron W orl,s 

Fig. 2.-RHEOSTAT FORMED OF LAMPS. Company-cost her owners $223, 000 . 
She is 292 feet keel , 312 feet over all ,  

in will of course be that of the lamp ;  with two lam ps 40 feet beam and 24� feet moulded depth. Her tripl e 

of the sallle resistance, half that alllount ; with three expansion engines are 24, 38 and 61 b y  42, and she has 

lalllPs, one-th ird,  and so on, i. e. , each lam p  thrown in two boi lers 14X 1 2� feet . She has four gangways on 

in  parallel wi l l  increase the conductivity and dimin ish either side and s ix h atches for the handling of freight. 

th'" resistanee of the rheostat. A line shaft with two drums to each hatch enables 

It  is not essential that all of the lamps should be  of the boat to hand le n i n ety-six barrel s of flour at o n e  

t h e  sallle resistance. When lamps of different resist- time, as each of the drums handles eight barrels. The 

ances are used, their joint conducti vity is ascertained by 
adding the reciprocals of their resistances together. The 
reci procal of  this  equals the joint resistance in ohms. 
For example take three lam ps or combinations of lamps 
having resistances of 50, 150, and 200 ohms respectively. 
The rec iprocal s of these n Ulllbers are 1 -50, 1-150, and 
1-200. the sum of  which is 19-600. The reciprocal of this 
is 600-19 ; joint resistance of the three lam ps in parallel 
w i l l  th ere fore be ::n .u·ohms. 'Where resistance greater 
than th at of one lamp is required, two or more lamps 
may be connected i n  series . 

. .. .  � . 
Boiler Plates. 

The methods employed by Messrs . Cramp in the 
bu i ld ing of large modern boilers, with thick plates for 
high pressures, are thus described : 

51  
LONG DISTANCE TELEPHONY. 

The difference between the  OI'd inary and the long 
d istance telephone system s  l ies not so much in the 
instruments used for transmi tting and receiving speech 
as in the lines. The funda lll en tal thing in the  long 
distance telephone is  a meta l l ic circuit, i. e . ,  a l ine in 
which the current returns through a wire instead of 
the ground. Another i m port ant  difference is that the 
wi re used i n  the construct ion of the l ine i s  of very high 
conductivity . By the em ployment of the metal l ic  c ir­
cu i t  the  effects of ind uction are nil ,. the induction in  
both wires be ing equal and in  opposite directions in  
t h e  recei v ing instrument, exact l y  neutralize each other. 

W'here the long dis­
tance l ine is in a ca­
ble conta inin g other 
lines, the two wi res 
are usual ly twisted, 
to subject them both 
to exactl y the same 
ind uctive i nfluence. 

These are i lll port­
ant points, and it is 
of course necessary 
to:employ an efficient 
transmitter. The one 
com monly used on 
I o n  g distance tele­
phone c i r c u i  t IS i s  
known as the " H un­
ning transmitter," 
shown in sect ion in 

annexed engraving, for which we are indebted to 
Prescott's " Electric Telephone. " The diaph ragm cell 
i s  made of insulating m aterial , and arranged to clamp 
a diaphragm ,  D, of thin platinum foil or ferrotype 
plate, the diaphragm being held in place in the cel l by 
a ring, A. In the cell is arranged a back plat e, B, of 
brass, the space interven ing bet ween the back plat e , B, 
and the diaphragm, D, being fi l led with a body, G, of 
loose, finely divided conducting material, preferably 
finely granulated coke, si fted so as to remove all fine 
d ust . O ven-made engine coke is recommended for this 
purpose. The bind ing screws, C , C, are placed in con­
nection with the diaphragm, D, and back plate, B. 

This transmitter may be med in  a circu i t with a bat­
tery an d  Bell receiver, or the transmi tter and battery 

may be arran ged i n  circuit with the primary w i re of 
an induction coil .  the secondary wire being connected 
with the l ine  w i res extend ing to a distant point, and 
there provided with a Bell receiver. This transmitter 
has been tested by Prof. C ross alon g with the Ed ison 
and Blake transmitters, with the fol lowing results :  
The average strength of  t he C ll lTent flowing with the 
Ed ison tran sm itter was 0 ' 100 mi l l iam pere ; with the 
Blake tran sm itter, 0 '138 llI i 1 l iamp�re ; and wi th the 
Hunning transmitter, 0 '560 mil l iampere. 

. ' . '  . 
Fat in M i l k .  

The Dairy Association of Kiel offers a prize of £150 
(3000 marks), for an i mproved method for determining 
the fatty matter in new milk,  skimmed milk,  and but­
ter mi l k,  without the use of  a chemica l balance as ac­
curately as by the gravimetric process. It m llst be free 
from danger, cheap, and so sim ple in execution as to 

The p l ates are, in the first place, pickled in a wooden 
bath con tain ing a 5 per cent solution of sulph ur ic or 
hydrochloric acid.  After remai n ing i� the bath for 
about six hours, they are removed and thoroughl y  
scrubbed w i t h  hickory brooms, wh ile a strong stream 
of fresh water is played upon them . They are then 
immersed in  a bath of l ime water to neutralize any 
remaining acid, and again washed with  clean water. 
All holes are dril led, and the edges of the plates are 

planed and beveled for calking. The shell plating is 
bent cold to the proper curvature i n  the rolls. The 
flanging is  done by a Tweddle hydraul ic flangeI', the 
plate being heated to a bright cherry-red . A length of 
about 8 ft. can be flanged at each heat . Furnace 
mouth plates are flanged in cast iron dies at a single 
heat. 

NEW LAKE STEAMSHIP THE NORTH WIND. 

After the flanging of tube plates, etc. , is completed, 
they are reheated, and the p lates are straightened on 
a cast i ron  su rface plate, and finally they are annealed 
hy cooling in the open air from a cherry-red heat. 

The riveting is perforllled by a T weddle hydraulic 

boats are capable of carrying about 2 , 500 net tons on 
15 feet of water t hrough the Saul t  canal. The boats 
are thorough ly  equipped i n  every way, the Northern 
'Vave be ing fitted with an Edison electric light plan t, 
and the ent ire fleet have Providence windlasses. E lec­

tric plants will  be placed on all of the other boats of 
the line d uring the winter. -Marine Review. 

allow of comparative determinations of the fat in the 
mi lk o t"  i nd ividual cows; and it  must be distinctly pre­
ferable to all the methods now in use. A pplications 
marked with  a motto and accompanied with a sealed 
envelope containing the n ame and address of-the sender, 
and with the apparatus required, may be addressed to 
Herr C. Boysen, Kid, up to October 1,  1891. 
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N ew York 'runnel SchelRes. 

For over twenty years New York City has been the 
center of tunnel schemes. The first attempt of any im­
portance and upon which any real work was done was 
the underground road starting at the corner of Broad­
way and 'Varren Street, and intended to run under 
Broadway. This was initiated by and all the work 
done was after plans designed by A. E. Beach, editor of 
the  RCIENTIFlC A:\IERlCAN. I t  was in  this work that 
t he first use of a shield propelled by hydraulic jacks 
was practicall y  tested . The shields which have since 
been used, notab l y  the one employed u nder the St. 
C lair River iu the tunnel recently completed , and in 
the Hudson River tun nel,  work ou which is now pro­
gressing favorably, are modi fications of this idea, the 
principle of construction and the method of operation 
remaining unchanged.  It is fair to assume that in this 
project Mr. Beach was in advance of the times, since 
although in the construction of 200 or 300 feet of tun­
uel he demonstrated the feasibil ity of his plans, the 
city was not then i n  such a condition as regarded the 
u ptown distribution of its inhabitants to look favor­
ably upon a scheme of this character. Afterward the 
completion of the elevated roads was thought to ful ly 
solve the problem of transportation of passengers up 
and dowu town. Fol lowing this there have been m any 
plans for underground rail roads i n  New York, particu­
lar ly  one which proposed to use the entire surface of 
Broadway, providing for quick and slow traffic by 
means of four tracks. Numerous other plans have been 
brought forward, but none has as yet advanced fur­
ther than paper. 

THE HUDSON RIVER 'rUNNEL. 

J citutifie �lUtritau. 
THE AIR LOCKS. 

Placed at intervals along the tunnel, as the work was 
completed, were brick bulkheads, in which about a 
third from the top were inserted air locks 15 feet long, 
6 feet in diameter, and provided at each end with a 3 
by 4 foot door, of course opening toward the heading. 
The use of these air locks has been continued until the 
present time. They are placed about 300 feet apart, 
the rear one being taken away and advanced as the 
work advanced. There are now in use three locks, the 
further one being over 2,000 feet from shore. Any one 
enteri ng the tunnel passes into the air lock, when the 
rear door is closed. Air is then admitted, and after the 
pressure in the lock has become eq ual to that on the 
heading side of the lock, the inside door is opened and 
the visitor passes into the first section of the tunnel,  
being then uuder a pressure of about 15 pounds to the 
square inch. The next lock, at about 1, 800 feet from 
the shaft, is then entered and a slightly increased 
pressure found in the second section of the work. The 
third lock is then passed through , and the visitor finds 
himself in  the heading section under a pressure of 
about 35 pounds to the inch. 

THE SHIELD. 
If a tube, say 4 inches in diameter and 1 foot long, be 

made of pasteboard and one end closed with a paste· 
board cap and the other end closed with a sheet of 
tissue paper, it is evident that this cylinder can be sub­
merged in water to any depth, provided a pressure be 
maintained in the interior equal to the hydrostatic 
head. In other words, the tissue paper diaphragm, as 
long as an eq ui librium is maintained between the air 
and water pressure, will serve every purpose of a divid-

The next unde rtaking which advanced further than ing or separating wall equally as well as the stronger 
t.he drawings was brought foward by Col. D. C. Haskin pasteboard diaph ragm at t he other end. It was thi", 
to tunnel the Hudson River. 'Vork was begun some principle which was u tilized in the first work of the 
thirteen years ago, and since then has · been carried tunnel. If, now. in place of the tissne paper diaphragm 
forward more or less erratically, according to the a eap be substituted which is free to move longitudi­
financia l  condition of the com pany. Some months nally over the outside end of the cylinder, and which is 
since, Englis h engineers and capitalists, at whose head about 2 inches in length, a good representation is ob­
were S ir  Benjamin Baker and Sir John Fowler. took tained of the steel shield which is now used in ad vanc­
hold of the undertaking, and since their advent the ing the head. Pres u m ing the j oint between this paste­
work has been progressing most satisfactorily. The board cap and the pasteboard cylinder to be airtight, 
first work here done was of the utmost importance, it is evident that the cap can be moved forward or 
since it introd nced and proved the practicability of away from the cylinder a short distance w ithout inter­
runlling a su baqueous horizontal tunnel through soft fering with it s  duties as a cap. 
material by tll eans of compressed air. 'I'he most im- The steel shield in the tunnel is 20 feet in diameter, 10 
portant fact demonstrated was that the soft silt form- feet long, divided in the center by a steel diaphragm, 
ing the bed of the H udson River had sufficient tenacity provided with nine openings about 2 feet square. This 

in itself to act as a wall d ividing the air from the shield corresponds to the pasteboard cap on the cylin­
water. der. It is pushed forward by sixteen 20-ton hydraulic 

The first work done has been so frequently described jacks, the cylin ders of which are secured in the rim of 
that it is unnecessary to enter into details. A shaft the shield and the plungers of which find a bearing 
was first sunk on tl�e N ew Jersey shore to the depth of against the com pleted work of the tunnel. As the 
about 56 feet below high tide, and from the center of shield is forced forward by the jacks the silt squeezes 
the river wall of this shaft an opening was made, and through each of the nine openings, falls to the bottom 
a temporary tunnel started. The temporary tunnel at of the excavation, is loaded upon a car, run back a 
the shaft terminated in an air lock similar to those short distance, elevated about 12 feet by means of a hy­
now employed in the bulkheads, and gradually flared draulic elevator, and then run on tracks up the tunnel, 
in steps so that its longitudinal sectioIl was cone through the locks to the shaft, when it is raised by a 

shaped until its outer diameter was 22 feet. From the second elevator to the surface and carried to the dump­
end of the cone or temporary tunnel the two main ing ground. 
brick tunnels were begun. Afterward this work was INSERTING: THE PLATES. 
removed and two tunnels continued to the shaft. After a shield has advanced a space sufficient to per-

In carryin g forward the work the heading was mit of the erection of a ring of plates it is stopped and 
formed into steps or terraces in which the men stood, a ring inserted. The ring consists of heavy cast iron 
and the excavation was carried on at all points of the flanged plates, 20 inches wide, and varying in weight 
face. As fast as the heading advanced, iron plates, one- from 1 , 100 to 75 pounds, the key plate being the small ­
fourth inch thick and bent to correspon d  with the est. These plates are handled by means of an erector 
curve of the tunnel and flanged upon the four edges, carried upon a bridge beam traveling upon tracks se­
were inserted to form rings, and as soon as a section of cured to brackets at each side of the tunnel, so that 
8 or 10 feet had been lined, it was bricked. In this the beam and its erector arm can be m oved forward 
work no attempt whatever was made to protect the and back as the occasion may demand. The erector 
silt heading by means of bracing. It was found, as arm is mounted upon a shaft placed at the center of 
stated above, to be sufficiently tenacious and homo- the bridge, and also has, by means of hydraul ic cylin­
geneous to prevent the escape of air or the entrance of ders, a motion at right angles to the shaft. It is, there· 
water. The air pressure was kept about equal to t.he fore, evident that the grasping end of the erector arm 
hydrostatic head, and of course was increased -flS the can be brought down and made to take hold of the 
tunnel advanced uuder the river. It was a most diffi- plate lying on the bottom ; can then be raised. turned 
cult matter to keep the tunnel to grade, owing to the on its shaft so as to bring the plate in position, and to 
fact that it  was impossible to exactly calculate the hold it until i t  has been securely bolted to the ring of 
amount of settlement that would take place in a sec- plates already in place. It will be seen that this 
tion after the masonry work had been completed , slight method varies material ly from that formerly proposed. 
changes in the density of the s i lt  influencing the In the fi . st place, thin plates were used, which were 
amount of settlement, and as this could not be calcu - afterward lined with masonry. In this case heavy cast 
lated with any degree of certainty, it was impossible iron flanged plates are used, which, it is expected, will 
to provide for i t. not be lined except at the bottom, and for a certain 

In order, therefore, to keep the tunnel to grade, and distance, probably half way u p  the sides, the strength 
as a secondary con sideration to ascertain the character of the cast iron plates being calculated to be sufficient 
of the m aterial in advance of the heading, the so-called to stand the pressure which will come upon them when 
pilot tunnel was i ntroduced by John F. Anderson. the air is removed. The work has progressed m ost 
This pilot tunnel was 6 feet in diameter, and made up satisfactori ly, and the heading of the north tunnel is 
of interchangeable plates. flanged so that they could now about 2,4CO feet froUl the shaft on the New Jersey 
be bolted together, and formed a central hub which side. or nearly half way across, the whole distance be­
extended a few feet into the si lt  in advance of the face, ing 5, 600 feet. The south tunnel, which of course runs 
and also a few feet into the com pleted masonry of the parallel with the northern tunnel, and a few feet from it, 
tunnel. Being supported rigid ly at both ends, the cen- is finished for a distance of about 600 feet. At the New 
tral portion of this pilot acted as a foundation upon York end, instead of sinking a shaft a caisson was sunk, 
which struts to support the plates could be placed. It and from the river side of this the two tunnels started. 
was foun d  that this pilot answered every purpose, and No work has as yet been done on the New York side 
that its use permitted the keeping of the tunnel to the since the new management took hold, although a shield 
proper line. . is now ready to be put in place, and the work is in such 

condition that it can be resumed at any time. The 
south tunnel here has been extended about 20 feet and 
the north tunnel about 180 feet. 

PROJECTED EAST RIVER TUNNEL. 
Another tunnel scheme which, it seems probable, 

will be carried through is that by the New York and 
Loug Island Railroad Company, who inten d  building 
a tunnel under the East River from Long Island City 
to New York. All legal difficulties have been over' 
come and nothing now remains to interfere with the 
project. The termi nus of the tunnel on this side is to 
be at West Forty-second Street and Tenth Avenue, 
and at Thompson Avenue. near Dutch Kills, in Long 
Island City. At the first named point there will be a 
connection with the freight tracks of the New York 
Cen tral, and at the other ,point with the Long Island 
Railroad. Other branches will probably extend to 
other points in  the city. It is bel ieved, because 
of the results of borings made along the line of 
the tunnel, that all the work can be prosecuted 
in solid rock, and that at all points sufficient head room 
can be found, so as to do away with the requirement of 
any masonry work. The length of the tunnel u nder 
the river will be nearly hal f a mile. It is expected 
that this tunnel, when completed, will do away 
with the trouble now experienced in  crossing the East 
River, and that other advantages may be looked for­
ward to if the shipping interest at Montauk, the u pper 
end of Long Island, ever develops.-Il'on Age. 

• • • • • 
Death of' Dr. Henry Schllemann. 

Dr. Sch liemann was the son of a Lutheran minister. 
He was born in Aukersha gen, Mecklenburg, in 1822. 
His father was a great student of Greek , and his son 
early received a strong bent toward the same line of 
study, and it is said that when a mere boy he deter­
mined to discover Troy. After five years of exhausting 
and distasteful employment with a grocer, which he 
was forced to engage in from poverty, he got a position 
as correspondent and bookkeeper with an Amsterdam 
mercantile house. In 1846 the firm sent him to St. 
Petersburg as their agent. His business prospered, and 
he event ually acqnired a fortune. He traveled a great 
deal in the next few years, and learned many modern 
languages. His knowledge of ancient and modern 
Greek was thorough. 

His archreological work now began. He was the 
possessor of a fortune. He devoted the re�t of his l ife 
to investigations among the ruins of Greece and Asia 
Minor. His first important work on archreology was 
published in 1869 in French, and was entitled " Ithaque, 
Ie P610ponness, Troie ; Recherche Archreologique. " 
Five years later, in 1874, appeared his ,. Troy and its 
Remains." giving the results of his excavations on the 
site of ancient Troy and the Trojan plain. He ob­
tained permisRion in this year from the Greek author­
ities to prosecute his researches at Mycenre. Here he 
made the singularly interesting discovery of five an­
cient tombs, which he identified as the ones pointed 
out to Pausanias, the ancient historian of Greece, as 
those of Agamemnon and his companions, buried by 
lEgisth us. When it is remem bered tha.t these tombs 
were su bjects of local tradition in the days of Pausanias, 
an idea can be acquired of the insight into the past 
given by Dr. Schlie mann's researches. His discoveries 
of objects of art in the precious metals were very 
numerous. A collection of them was exhibited in 
London in 1877 at the South Kensington museum. He 
has sold many collections to the different art museums 
.of the world. 

His home life was influenced by his classic tastes. 
His wife was a Grecian, the daughter of an Athenian. 
Greek was the language of his household, even his 
servants receiving Greek names. His two children 
were named respectively Agamemnon and Andro­
mache. In the course of his wanderings he found 
himself  in California when that State was ad mitted to 
the UnioD . He became himself a United States 
citizen . 

Only last year he was commencing new explorations 
in Asia Minor, under a firman of the Turkish govern­
ment. His published works were extensive and nume­
rous. His income enabled him to prosecute a work 
that gave him lNorld-wide fame. 

His relations with America were many. It was in 
the early days of California that he there laid the 
foundations of his fortune, which he increased during 
the Crimean war while established in St. Petersburg. 
His death was announced on December 27. It occurred 
at Naples, Italy. Few lives have been more fruitful 
of usefulness. 

• .  e . •  
A CRACK in a piece of metal is prevented from ex­

tending further by the well known means of drilling a 
hole where the rent ends ; but when the hole is not 
bored on just that spot, the crack is apt to continue 
beyond the hole. To facilitate the search for the exact 
point, Revue Industrielle recommends moistening the 
cracked surface with petroleum, then wiping it, and 
immediately rubbing it with chalk. The oil that has 
penetrated into the crack exudes and thus indicateR 
with precision where the crack stops. 
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Findlay N atu ral Ga8. 

To the Editor of the Scientific American : 

In your paper of January 3 you quote from Prof. 

Orton's geological report that the gas in the north­

western Ohio gas fields is .. rapidly and surely being 
exhausted. " 

I am a citizen of Findlay, which is about central i n  

the field, and k n o w  that t h e  population o f  t h e  city i s  

constantly increasing every year, a n d  that the gas ser­

vice was never J etter or more satisfactory. It is j ust 

now shut off frolli several factories, not for a lack of 

gas, b u t  because �hese factories would not pay an in­

crease in  the gas rates which the gas trustees have put 

u po n  them. It is  not true that the gas is lavishly 

wasted ; but, on the other hand, it is  economically and 

carefully used. F. M. CASE. 
Findlay, January 5, 1891. 

. . . ' . 
BacllIu8 Tuberculo 818. 

To the Editor of the Scientific American : 
I notice i n  the SCIENTIFIC AME RICAN of January 3, 

1891 . an error which cannot fail to be misleading. I n  
the il lustration, on page 7 ,  of bacillus of tuberculosis 
the first picture is given as .. magnified 900 times," and 
the second as " magnified 2, 000 ti mes. " The fact is the 
first illustration shows the microbe as magnified 900 
diameters, and the second 2, 000 diameters ; the first be­
ing enlarged 810,000 times, and the second 4, 000,000 
times. The only way to demonstrate and identify 
these microbes is by certain processes of staining, by 
which the microbe will take a different stain from the 
surrounding tissue. These stains are produced by pre­
parations of aniline colors, of which several methods 
are known to bacteriologists. I t  is need less to remark 
that these b acteria require the highest powers of the 
microscope for their exhibition . L. A. WILLSON. 

Cleveland, O. 
... . .  � .  

Flo,,' oC Sap. 

To the Editor of the Scientific American : 
I have j ust noticed in your issue of November 1, 1890, 

in an article headed " Natural History Notes, " a theory 
that the ascent of the sap in trees is  produced by the 
.. vacu um made by the transpiration of the leaves." It 
occurs to me that one fact has not been taken into con­
sideratiun in p utting forth this theory . If a tree has 
been cut during the w i nter, the next spring the sap 
will flow from the top of the stum p as freely as though 
the tree was still standing. In logs, too, i f  they have 
not lain too much in  the sun, there will be quite a flow· 
age at the regular time in the spring. This is not a 
leakage, because the flowage occurs the same, even 
when the l og lies with the small end elevated. There 
are several other i l l ustrations of the movement of the 
sap when there are no leaves to operate. 

GEO. W. PERRY, State Geologist. 
Rutland,  Vt. , J an .  3, 1891.  

.. . . . .. 
Englne8 oC th e  Steam 8hlp Mackinaw. 

Tu the Editor of the ScienUjic A me1'ican : 
In the SCIENTIFIC AMERICAN of December 27, I 

notice a description of the steamsh i p  Mackinaw, built 
by F. W. Wheeler & Co.,  of West Bay City, Mich. West 
Bay City is about three miles above the mouth of the 
Sagi naw Ri ver, and is, therefore, on Lake H uron, not 
Lake Michigan, as your article states. 

My purpose, h owever, is  to give you some further in­
formation concerning the engines, which are of my own 

d ·  'rh l ' :l 
2 t " ,  34' .  and 56" H P valve eSlgn. e cy 10 ers are 42" . . 

of the piston type, actuated by a Joy gear ; I. P. and 
L. P. valves being flat and driven by Stephenson dou­
ble bar link gear. The condenser shell is of cast iron, 
and supports the rear frames which carry the crosshead 
slides. Over 2, 000 square feet of cool ing surface is af­
forded by 988 % i nch brass tubes, 11 feet 3 inches in  
length . The circulating water is  supplied by a No. 10  
Bald winsyille cen tri fugal pump driven by an independ­
ent engine. The condensed steam is delivered by the 
air pump to a h eater and fil ter, from which it is taken 
by the feed pumps and returned to the boilers. 

WM. L. MAHON, M. E. 
Duluth, Minn . ,  Dec. 29, 1890. 

.. . . 1 .  
Inl(ro",lng N a1l8. 

To the Editor of the Scientific A merican : 

$titnt if i t �mtrl ,au. 
Relief was instantaneous, the pressure on the cutting 

edge of the nail being relieved. I n  about a week it  
came u p  flat or nearly so. 

The fact is this-with ingrowing nail, the s urface be­
comes horny, dry, dead-like, ano has no grit in  it. 

A member of my family had a very bad ingrowing 
toe nail, unable to wear a shoe. The remedy I de­
scribed was tried, and in ten days was well and wear­
ing her shoe. 

The nail must be scraped thin with a sharp knife 
from the root to the end, and relief will follow !mre. 

Philadelphia, Pa. A. ROE LOSS. 

SolderlnK AlumlnuD1 . 

A late issue of Neueste EI1indungen und Erfahrun­

gen says : The soldering of al um inum is a matter of so 
great im portance that it cannot fail to be of interest 
to many to know that the Alu mi n um Company, of 
Neuhausen, S w itzerland, is  now ofi'ering to the trade a 
specially p repared alumin um,  i n  sheets, which can 
readily be soldered with an ordinary soldering iron 
and tin solder. The line of j uncture is  prepared by ap­
plying a mixture of resin , tallow, and neutral chlorid e 
of zinc. Scraping or o therwise cleaning the place to 
be soldered i s  to be avoided, although alcohol or tur­
pentine may be used when cleaning is absolutely ne­
cessary. 

Sheet aluminum may readily be soldered if pre· 
viously given a light plating with copper. If al umi· 
num so prepared is suddenly heated, there is  considera­
ble of the copper stripping off and rendering the join t 
unreliable. Nevertheless in many cases the process is 
very satisfactory, and particu larly so when the copper 
plated edges are allowed to lap over each other. 

Aluminum bronze containing as much as 5 per cent 
of aluminum may be readily soft-soldered with ordi­
nary tin solder. Increasing percentages of al uminum 
render the so l dering more and more difficult,  until with 
10 per cent of aluminum it becomes impossible. The 
method above referred to, of slightly plating with cop­
per, will be found a help in such cases. When no 
tank is convenient for dipping the edges into the plat­
ing solution, very fair results may be obtained by using 
a number of pieces of b lotting paper well soaked with 
solution of  cupric SUl phate. The paper is placed i n  
contact with t h e  article t o  b e  plated and with a piece 
of copper. The battery iR then attached by wires with 
the positive pole to the copper and the negative pole to 
the casting or other object to be p lated . A very short 
time i s  sufficient to give a plating heavy enough for 
soldering purposes. If for any reason a battery is not 
attainable for plating, the bronze may be prepared 
with a mixture of resin , tallow, neutral chloride of 
zinc and corrosive sublimate 

Hard·soldering offers no difficul ties. A good solder 
for this purpose is made by smelting togethe l' 52 parts 
copper, 46 parts zinc and 2 parts tin. Borax is used as 
the fiux, and the process is the usual one. Tests of 
joints made with this solder were made at �euhau· 
sen, and showed that alum inum bronze plates b u t­
ted together gave a resistance to p ulling strain of 26 to 
28 kg. per square millimeter ; lapped joints (5 mm. lap) 
required 39 kg. per square m illimeter to part them. 

Tubes made from sheets with this solder can be 
drawn down on a mandrel. 

Aluminum bronze castings can be united by the pro­
cess known to fou ndrymen as Rweating or burning. 
The parts to be joined are placed in a sand mould and 
an excess of hot metal flowed over the j oint. When 
carefully done the joint cannot be seen, and shows as 
great strength as the bod y of the casting. Thin cylin­
ders may be made in this way by bending sheets and 
sweating their edges together. 

. l . t . 
Sa8trow on a Writlnl( Te8t. 

In a paper entitled " A Study in Mental Statistics, " 
Prof. Jastrow describes the results of a mental test in  
which fifty students of a class i n  psychology, at the 
University of Wisconsin (twenty-fi v/! men and twenty­
five women), took part. The task consisted in writ­
ing 100 words as rapidly as possible. The material 
thus collected was utilized to shed light upon (1 ) the 
similarity of our i deas and habits  of thought , (2) the 
links that bind our ideas together, and (3) the time re­
quired for these processes. 

It is a very remarkable fact that in all the communi­
cations that I have read i n  relation to ingrowing nails, 
no one has explained why they do grow in. 

1 .  The general tendency to regard one's mental hab­
its and products as singular and original, and conse­
q uently to look upon every evide�ce of similarity of 
thought as a strange coincidence, receives a set· back 
from the result of the present and similar studies, for 
it is  found that th ese fifty persons, independen tly writ·  
ing one hundred words from the many thousand with 
which they are acq uainted, all in all ,  select from the 
same 2,024 ; i. e. , of the 5, 000 words w ritten, only 2,024 
are different. Agai n ,  1 , 266 words occ ur  but once in the 
aggregate lists, and omitting these we find that about 
3 ,000 of the words are formed by the repetition of only 
758 words. Pass ing to an anal ysis of this  " mental 
community. ,

. i t  becomeR clear that i t  is  greatest at the 
beginning of the list, and becomes less toward the end ; 
i. e . ,  the habit is to write Iil'st the most common, and 
when these are exhausted, the more unusual words. A 
very interesting point is the comparison of men and 

Some years ago I was much trou bled with the big 
toe nail growing down into the flesh on the side,  and 
had it " l i fted " and " stuffed or  packed, " all to no pur­
pose. At last I came to ask mysel f, " What makes this 
nail grow down at this side ? "  and give the matter what 
might be called scientific consideration and observa­
tion, and I found that the top surface of the nail was 
thick and hard. I withd rew the packing and went to 
work scraping, reducing the thickness of the nail so 
much that, when pressed on, it would indicate that 
it was quite thin. 
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women in their tendency to repeat one another's 
thoughts. The evidence is  unmistakable  t hat the lists 
of words drawn up by the women are llI uch more l ike 
one another than are t hose written by the men. The 
women use on ly 1, 123 different w ords, the men 1 , 376. 
The women write but 520 words that occur but once in 
the lists, the lOen write 746 such words. 

2. A study of the processes involved in these l ists 
bases itself upon a careful analysis of the ideas there i n  
represented. The relative sizes of such classes. i ll It 
measure, indicate the prominence of different clas�e;; 
of objects in  the minds of the writers. I t  may be in­
teresting to mention that the five best represented 
classes (of the twenty-five adopted in the paper) are 
. .  Names of Animals, " "  Articles of Dress, " .. Proper 
Names, " • •  Actions, " • •  I m plements and Utensi ls. " The 
sexes present characteristic preferen ces for the various 
classes. The women contribute most largely to . .  Arti· 
cles of Dre8s, " writing 224 such words, while the IlJen 
write but 129. They show an equal favoritism for 
" Articles of Food," writing 179 such words to but 53 
for the men. The men, on the other hand, show fond­
ness for " Im plements and Utensi ls," " Names of Ani­
mals," " Professions," . .  Abstract TermF," etc. 

Of the various links by which the one word suggests 
its successor, it  may suffice to indicate as prominent 
types. (a) association by sound, in  which words arA 
rhymed, or begin with the same letter ; (b) by belong­
ing to the !lame class, as when a series of animals or 
articles of  dress is formed ; and (c) by more general but 
not briefly describable relations. One may combine t h e  
t wo inqui ries (1) and (2) t o  ask how often the same 
word is associated with the same word in different l ists. 
H we take the twenty words most frequently occurring, 
we find over 500 mentions ; and i f  we examine in  each 
case the word preceding the given word , we find it to 
be the same in 111 cases, and the succeed ing word t h e  
same i n  145 cases-certainly a remarkable resu l t .  H erp , 
again, the women arA found to repeat one another m ore 
than the men. 

3 .  Regardin g tht :  ';' : :ne occupied in the process, the 
result reached is C I,l I ( ;'oughl y  speaking) it  takes, on 
the average, 308 seconds to write such a l ist of 100 
words ; that 210 seconds are consumed in the lUere act 
of writing, 114 seconds in thinking of what to wri te, 
and 16 seconds in which both may be done. 

These results are offered, in addition to whatever 
value they may pOJ;sess, as an ill ustration of how, by 
simple experimental methods, we Illay become more 
intimate with the processes that we constantly but un­
consciously perform. -.A merir·an Natm·alist. 

. ' . .  
Experlm ent8 ",ltb Expl08lve8. 

Lieutenant Willoughby Wal ke, instruct.or in charge 
of the United States Artillery School laboratory, has 
rEcently made a series of experimen ts with the o bj ect 
of determining the strength of various explosives. The 
Quillan pressure gauge used consisted of a heavy block 
of wood, u pon which was bolted a cast i ron block . In 
this block four w rought i ron guides were tw isted 
around the circumference of a circle 4 inches i n  d iame­
ter and were connected by a ring at thei r outer end s ; a 
steel plate was let into the b lock and was flush with  its 
upper surface. The p iston , wh ich rested on a plug of 
lead, was of tempered steel 4 inches in  diameter aud 5 
i nches long, and moved freely between the guides. I t  
weighed 12% pounds. O n  the top o f  this piston was It 
parabolic cavity to hold the charge of explosive. '.r i le 
shot,  made of tempered steel, was 4 inches in diameter 
and 10 inches long, weigh ing 4% pOllnds. It was bored 
down its center to receive a capped fuse. To operate 
the instrument a plug or cylinder of lead was pl aced 
on the steel plate and the piston lowered gently down 
on it. The charge of explosive being placed in the 
cavity, the shot was gently lowered upon the piston. 
O n  firing the charge the shot is thrown out and the 
piston forced down on the lead plug, which it COllJ­
presses , the amount of compression being a measure of 
the strength of the explosive. Twenty-seven explosives 
in all being tried, the results were com pared with those 
obtained with a sample of nitro-gly cerine. the strength 
of which was reckoned as 100. The results placed ex· 
p losive gelatine and hellhoffite first with a strength of 
106'17. Gun cotton and dynamite had each a strength 
of over 80 ; emmensite, a new American explosive, one 
of nearl y 78 ; bell ite, one of 65 '70 ; and melenite, the 
famous French explosive, which is not nearly so safe to 
handle as bellite, had a strength of only 50 '82. 

• • • • • 
Electrical Co ple8 oC the Dead. 

According to La lVatu1'e, D r. Variot paints the skin 
with a concentrated sol ution of n itrate of sil ver, and 
red uces this w i th vapors of w h ite phosphorus dissolved 
in sul phide of  carbon, the skin being thus rende red 
dark and shiny. The body is then ready for the elec­
tric bath, which is  served by a thermo·el ectric battery, 
giving a regular adherent deposit of copper i f  the cur­
rent is properly regulated. With a layer of one· half to 
three-fourths mm. t.he envelope is sol id  enough to re­
sist pressure or shock. Dr. Var i ot further i ncin erates 
the metallic mummy, leaving holes for the escape of 
gases. The corpse disappears, and I\, faithful image 01' 
statue remains. 
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A REVERSING DRIVING GEAR FOR PLANERS. 

A driving gear for planers, by means of which the 
motion of the bed may be quickly reversed without 
shifting the belts, is shown in the illustration, and has 
been patented by Mr. George F. Welivar, of Milton, 
Pa. Fig. 1 shows the improvement applied to a planer, 
Fig. 2 being an inverted plan view representing the de­
tails of the mech anism. On the main driving shaft is 
the usual cone p ulley, and near the other end of the 
shaft. a gea r wheel is mounted to turn loosely and 
to mesh with a gear w heel on a transverse shaft. 
A pinion centrally secured on the latter shaft 
meshes into a large gear wheel on another trans­
verse shaft, the latter wheel also meshing in 
a rack on the under side of  the bed. Near thA 
cone pulley end of the driving shaft is another 
loosely turning gear wheel, which meshes into an 
intermediate gear wheel, the latter meshing i nto 
a wheel on the transverse shaft carrying the cen­
tral pinion. On the inner face of each of the 
loosely turning gear wheels is a conical flangA, 
these flanges being adapted for alternate engage­
ment w ith the conical ends on a clutch which 
turns and sl ides on the driving shaft, the clutch 
having an annular groove engaged by a shifting 
fork fulcrumed to the bed frame. The fork has 
an arm pivotal ly connected by a link with a verti­
cal lever fulcrumed on the side of the bed frame. 
Adj ustable dogs on the bed engage this lever at 
the end of each stroke, thus shifting the fork to 
bring the clutch into engagement with the oppo­
site gear wheel, whereby the motion of  the bed is 
reversed at the end of each forward and backward 
stroke without shifting the belt, which is run con­
tin uously on a single pUlley. The planer may also be 
run at different speeds b y  simply changing the belt on 
the cone pu l ley, without any change of pulleys on the 
l ine shaft or  cutting of belts. while it is designed that 
the planer shall make a positive stroke capable of 
planing to a scratch line. 

Friction collars on the loose gear wheels are con­
nected by chains with the shifting fork in such manner 
as to form flexible connections adapted to hold the 
clutch in  engagement with either flange, preventing 
accidental displacement by the jarrin g  of the machin­
ery or otherwise, and constituting practically auto­
matic tighteners, adapting the clutch for heavy or 
light work. 

�titll t i f i t eut tt i tau. 
ant-eaters, the great ant-bear destroying ants and 
termites-those pests of the tropics-on the ground, 
while the two smaller species carry on their work in 
the trees. Let i t  be mentioned here that the ant-eater, 
when free, l ives less on ants than on termites, w hich 
are very different creatu res, belonging to a different 
order of insects. This, perhaps, explains why the ant· 
eaters i n  captivity care little for our dry ants and their 
eggs, preferring gruel and chopped meat with egg. The 
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WELIVAR'S DRIVING GEAR FOR PLANERS. 

tamandua is further characterized by the n U lllber of 
its toes, of which there are five on the fore feet and 
four on the hind feet, being just the reverse of t.he ar­
rangement of the toes of its larger relative. These 
large claws serve to destroy the termite nests, and a.lso 
as powerful weapons in defending themselves against 
the attacks of dogs and other anilllals. Many a dog 
has paid with "lis life for an indiscreet attack on a large 
ant-bear, and Hensel states that he has seen one of the 
smaller ones hold its own against two. The tu be-like 
head and worm-like tongue cOlllplete the equiplUent of 
the ant-eater. Its color is black and white, but the 
coloring of  the individuals varies considerably, some 
being almost of a solid color. It  has not Yilt been as-

.. . . , .. certained whether this has any geographical signifi-
THE LITTLE ANT-EATER IN THE ZOOLOGICAL cance, which does not seem improbable in view of t heir 

GARDEN AT BERLIN. wide distribntion throughout the forests of South 
The tamand ua, or little ant-eater, is one of  those America. 

ani mals which, according to the reports of travelers, The ant-eaters are edentates, and with the scale­
are avery numerous in their native land, but seldom covered animals form the family of Vermilinguia. The 
reach Europe alive. This is easily accounted for when . similarity of their tongues would seem to indicate a 
we consider the peculiar nature of the food required : common origin, but this is not possible, as they belong 
by the ant-eaters. Many unsuccessful  attempts have I to different lands ; the ant-eaters being nati ves of 
been made to accustom the larger, plume-tailed mem- Sonth A merica, and the others of  Africa and India. 
bers of this family to different food, for it is one of the They were placed in the same class because they ate 
most attract ive creatures in the animal trade, and . the same food, the construction of their tongues mak­
would bring a high price. But, as the colonist or sea- [ ing this a necessity, but this classitication is no longer 
man cannot expect a re­
ward for his trouble, who 
can blame him for not bur­
dening himsel f with such 
an uncertain and u nprofit­
able charge ? That may be 
the reason why this taman­
dua, which was received 
here last spring, was the 
first that I had ever seen 
alive, and, apparently, the 
firRt that had ever lived in 
a German zoological gar­
den. To be sure, it did not 
live long, but long enough 
to gi ve our artist many 
opportunities for careful 
studies from life, which 
resulted in the excellent 
drawing published in con­
nection herewith. 

The little ant-eater, or 
tamandua (Myrmecophaga 
tetradactyla, L.) is really 
the medium sized one, for, 
besides the large ant-bear 
already mentioned-which 
is nearly as high as a large 
dog-there is still another, 
quite a d warf, w nich is 
little known except by 
name, even the stuffed 
specimens being very rare­
ly seen in our museums. THE LITTLE ANT-EATER. 

the scanty and reduced descendants of a widespread 
and much larger race of animals of past ages, the his­
tory of which will remain i n  darkness unti l  scientific 
investigations can be undertaken in distant parts of 
the world. -Illustrirte Zeitung. 

.. . . � .  
Stealll Pipe Required Cor Heating. 

The question often arises, How much pipe is required 
to heat a building of a certaill cubic capacity ? Of 

course, this varies with the temperature of the 
steam used, the degree of heat required to be kept 
up, the frequency w ith w hich the doors are open­
ed, the temperature of the outside ai r, the inten­
sity of the wind, the area of window surface, etc. 
There are no two places in which the conditions 
are exactly alike, and it  would be hard to lay 
down an absolute rule for any fixed set of condi­
tions. But there are some good data wh ich will 
do to start from, and a writer in  the Mechanical 
News calculates it as follows : 

We may start out with the fact that one unit of 
heat will raise 55Yz cubic feet of air from 62 deg. 
to 63 deg. F . ,  and can use these figures, no matter 
what the tem perature and the steam are of the 
building to be warmed, or what outside atmo­
sphere. 

For low pressure steam-say about 5 pounds 
above atm08phere or by the gauge-the length of 
4 inch pipe required for heating the air is found 
by multiply ing the volume of air in cubic feet per 
minute, to be warmed, by the difference of the 
temperatures in the room and outside, and divid­
ing by 336. The answer will be the length of 4 
inch pipe in feet, and will be also about the nUIll-

ber of square feet of pipe, as a 4 inch pipe has 12 '57 
inches circumference, hence but a very trifle over 144 
square inches of surface per foot of length. (For 1 
inch pipes the divisor required is 84 instead of 336. ) 

It will  take one square foot of direct boiler surface, 
or its equivalent of floor snrface, to keep a temperature 
of 60 deg. F. in a room with steam at 5 pounds by the 
gauge, and the ordinary range of temperatures in and 
out of the room. 

.. . . .  ., 
Tile Set oC Steel Wire. 

Mr. G. Leverich, of the Brooklyn Bridge staff of 
engineers, was associated with the late Colonel Paine 
for over twenty years, and relates some interesting 
reminiscences of his connection with the big structure. 
When the big sustaining cables for the bridge were 
being constructed, considerabl e  difficulty was experi­
enced with the coi ls  of steel w ire, which, being pretty 
hard, had a strong tendency to spring back into coil 
form after being straightened out. This wire in the 
manufacturing process is  red uced to proper size by 
being drawn through holes in  a steel plate. Colonel 
Paine found that the coiled wire was not so strong by 
10  or  15 per cent as if it had been kept straight, and he 
tried to get the manufacturers and Colonel Roebling 
to have the defect remedied. One day Colonel Paine 
drove u p  to his house in Jersey, and taking a box of 

coi led wire out of the vehi­
cle stretched it out straight 
and lo ! it remained as it 
was, w ithout any tendency 
to coil up again. The col­
onel had discovered an ex­
tremely simple method of 
accomplishing the desired 
result, w hich was, inRtead 
of coi ling up the w i re close 
to the perforated s t e e  1 
plate after it had been 
drawn through, and thus 
make i t. set, to draw it out 
some considerable distance 
before coil ing. 

• • •  
Florida Call1l, hor. 

According to a p a p  e r 
read by Professor Maisch 
at the October meeting of 
the Philadelphia College 
of Pharmacy, the cam phor 
tree is being cultivated 
successfully in F l o  r i d  a 
(A m. Jonrn. Pharm , Nov. , 
p. 565). It seems to flour­
ish in almost any soil, and 
the tree grows rapidl y. It 
is believed that in ten years 
time t.here will be 11Iore 
camphor trees than orange 
trees in Florida, and that 
the camphor ind ustry will 

The lamandua is about 
the size of a cat, and differs from the large ant-bear in 
many respects, a very noticeable difference being the 
shape of its tail, which is naked at the tip and has 
the prehensi le  qualities possessed by many South 
American apes. The prehensile tail is  specially note­
worthy, as it indicates a difference in the mode of life 
within the narrow limits which confine the habits of 

prove to be more profitable 
accepted. On the other hand, the animals with the than that of sugar. The camphor obtained from the 
worm-like tongue show here and there, in the con- Florida trees approaches more nearly to that of Japan 
struction of their bodies, an un mistakable resemblance than to Chinese camphor, since the odor of safrol is 
to the Australian monotremes, which, by the old sys- distinctly recognizable. 
tem, were classed with the eden tates, but this classifi- • , • I • 
cation is not upheld by the discoveries of paleontology, THE work of connecting Paris with London by means 
and, therefore, the euentates now liviug seem to be · of a telephone line is now in progress. 
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�'ittltifi c �mtri cau. 
THE MANITOU AND PIKE'S PEAK RAILWAY. inches. The boiler has a 42 inch shell, and the flues 

(Contimted from jiTst page.) are 7 feet long. 
25, 1889, the grading was completed August 4, 1890, The engines have 200 horse power, and are built to 
and the track laying October 20, 1890. stand level on a 16 per cent grade. There are three 

When the construction of the roadbed began, eight 
I 
sets of double pinion brakes on each engine. 

h undred men and one hundred and fifty horses and The power is transmitted by a main drum, wh ich has 
mules were p ut in service. teeth simi lar to the p inions, and works on the t wo back 

All provisions, tools, and camping outfits were trans- sets or p inions, the forward set of p i n ioll s being driven 
ported by trail to the various camps along the line on by rod connection with the middle set. The two back 
the backs of m u les and burros. Only those fam i l iar 
with the Rocky Moun tain region can form an adeq uate 
conception of the d i fficu lty of the undertaking. 'fhe 
precipitous cliff of solid granite, the deep canons and 
ravines, the vast, deep fields  of snow, seem ohstacles set 
by Nature never to be surmounted by man.  

'fhe road is operated by the Abt cogwheel syste m . 
The Illaximum degree of curvature is 16, or a curve 
with a radius of 359 feet. The length of the road i s  a 
fe w feet less than nine miles, of which two and three­
quarters miles are above timber line. The elevation of  
the station at Manitou is 6 ,563 '3 feet, the summit of 
Pike's Peak 14, 115 '3 feet, the elevation overcome be­
tween the points be ing 7,252 feet. The roadbed is 15 
feet wide, increased to  20 and 22 feet through cuts, thus 
giving protection, in case of derai l ment, from more se­
rious accident. 

No tres tle work is used on the entire line. All bridges 
are built  of i ron, and were constructed by the Edge , 
moor Bridge 'Vorks, of Wilmington, Del. 

The culverts are built of solid masonry and placed 
wherever necessary to guard against washouts. 

The road is standard gauge. The T-rails weigh 40 
pounds per yard, and are laid on red spruce ties, 9 feet 
long. The rack-rail is laid in the center between the 
T-rails, and consists of two continuous rails made u p  
o f  parallel bars, each 80  i nches long, of  soft Bessemer 
steel, held in position by means of d ie-forged steel 
chairs, which are secured to the ties by wood screws. 
The parallel bars are set 1% inches apart, each contain­
ing seventeen teeth or cogs in  their length, in which 
the pinions of the engines interlock 1� inches 
(Fig. 1).  

The bars vary in thickness from .% inch to 1 ,Ii inches, 
or from 21 to 31� pounds per foot, the heavier bars be­
ing used on the steeper grades. The c hairs are set 40 
inches apart ,  each bar being doubly bolt.ed to three 
chairs, in the middle and at either end. The bolt holes 
i n  the middle of the bars are of the same size as the 
bolts, w hile those at either end are drilled three­
eightieths inch larger, to allow for expansion of the 
bars. 

On account of the steepness of the grade and conse­
q uent tendency of the track to slide, both by its own 
constant weight as well as that of pass ing trains, also 
from expansion and contraction due to varying tem­
perature, a very thorough system of anchorage has 
been carried out. 

In the en ti re length of the road 146 anchors are used, 
varying in  distance one from another from 200 to 600 
feet, according to the steepness of  the grade, and are of 
two ki nds. 

In  some instan�es (Fig. 1) a pai r of steel straps are se­
cured to one of the chairs, brought forward as a cleVis, 
and attached by means 
of a coupling adjustable 
i n  length to a turned 
pi n ,  2� inches in  dia­
meter and 2 feet long, 
which is leaded into the 
solid rock. 

In  the absence of a 
ledge of rocl" a steel bar 
(Fig. 3) is set at the low­
er side of a tie, and from 
th is an oak ti lll ber of 
cross section 10 inches 
by 10 inches, and fro m  
1 0  t o  1 4  feet lon g, is 
carried downward at a 
steeper angle than the 
grade of the road ,  and 
th rusts e i ther  against 
a heavy oak timber em­
bedded in the ballast at  
right angles to the first 
timber or against rock. 
The arrangern en t of the 
cogs is shown in  Fig. 2. 

1 
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METHOD OF ANCHORING THE TRACK. 

sets, which are connected w ith the main drum, fnrnish 
most of the power for ascending, the forward set of 
pi n ions being principally to apply brake power. 

In descend ing, the cylinders of the engine are used as 
air compressors, a streaIl1 o f  water being kept running 
into them continually to keep them from heating. By 
controlling  this compressed air, the speed of the train 
is regulated. 

In addition, the t wo front sets of pinions have a pe­
culiar steam brake connection which locks them in­
stantly. The back pinion has a hau d brake conne0tion 
which is capable of stopping the whole train in a few 
seconds time on heaviest grade. Each car has two 
axles, each of wh ich carries a pinion brake worked by 
hand from either end of the car, either one of which is 
capable of hold ing the whole train. 

A brakeman is stationed at each brake during the 
operation. 

'fhe cars, built by the Mason Manufacturing Works, 
of Springfield, Mass. , are 43 feet long, 8� feet wide, and 
have a seating capacity of fifty people. 

The floors of the cars are 24 inches above the t.op of 

the rails. The sides and ends of the cars are of glass as 

55 
The trip from Manitou to the summit occupies an 

hour and forty-five min utes. The trip down wil l take 
half an hour less time. The minimum speed of the 
train is three miles pel' hour, and the maximum eight 
miles. 

The expense of constructing the entire road was 
about half a million of dollars. 

The company have ceased to operate regular trains 
for the winter. During the few weeks of the fall when 
regu lar trains were run as far as the Half Way House, 
many people were carried over the line. The road wi i l  
be open for the summer season about Jnne 1 this year. 

Our illustrations are from photographs kindly fur­
nished by Mr. Geo. E. Mellin. 

• f e  . ..  
Wall It a 'J'elephon6 ?  

In Porter's • •  Knights of Mal ta, " vol. i. ,  chap. xiv., 
we read : " Shafts were sunk in various directions and 
galleries driven forward beneath the principal !:::x:ii­

, ons. Martinigo haJ, however, foreseen the pr:::ba-
bil ity of this mode of approach, and the counter mines 

! which he had prepared before the commencement of 
the siege materially assisted him in opposing them. 
By the simple aid of the distended parchment of a 
drum head he was enabled to detect the vicinity of the 
enemy's miners when at work, through the vi brations 
of the earth, and his measures were taken accor dingly 
to destroy their advance." T wo galleries, however, 
which had been driven beneath the bastion of England 
eluded his vigilance, and two fearful explosions ensued . 

This event was in 1522, at Rhodes, when besieged by 
the Turks. 

B. V. F.-The principle of the acomtic telephone is 
no doubt very old. It was one of the pecul iar traits of 
our beloved aborigines to listen with their ears to the 
grou nd to the movements of their enemies or of ani­
mals. They could hear the tread of a horse at a great 
dist'1nce. This was one of the surprises to the early 
settlers of this country. It is in common practice in 
mines, and many practice it by telling the approach of 
train s  at Illany miles by placing the ear upon a rail. 

The possibilities of  telephonic information, as em­
bodied in the acoustic telephone of the p resent day, 
were only an outcome of the application of the ear to 
the wall, and were probably intensified by the use of a 
stick of lance wood thrust into the ground in the 
counter mine and a drum head laid against the end of 
the stick, with the ear behind the drum head.-ED. 

.. I . ,  .. 
Sibley College oC Mechanical Engi neeri ng. 

The number of students registered this year in Sibley 
College of Mechanical Engineering, Cornell University, 
is  something like 450, including a considerable number 
of graduates from other colleges taking, in most cases, 
advanced work in research and higher engineering ; 
and of the whole  list, nearly one-half are selecting the 
electrical work in specialization,  the others dividing 
between general engineering, steam and naval engi­
neering, and other special lines of work. The upper 
classmen, to the number of about 200, are all taking 
work in the mechanical laboratory, wh ich is being con­
siderably extended to meet this lar!!e demand. At the 
end of the year it will have its 200 men assigned to 

work in strength of ma­

The engines, th ree in 
n umber, were built by 
t i J e  Baldwin Locomo­
ti ve Works, of Ph i ladel­
ph ia, and present a very 
d i ff e r e  n t appearallce 
from the ordinary loco-

PIKE'S PEAK RAILWAY-THE RUN DOWN FROM WINDY POINT. 

terials, and other work 
of research in that gen­
eral direction, to engine 
and boiler testing, and 
to a great variety of spe­
cial i nvestigations. The 
outfit will include an 
experimental engine of 
200 h orse power, to be 
constructed from Mr. 
Reynolds' designs by 
the E. P. Allis Co. , of 
Milwaukee ; a nu mber 
of smal ler and specially 
clmstructed engines and 
boilers, including t h e  
500 horse power heating 
plant of the university ; 
collections of s t e a  m 
pumps and inj ectors ; a 
plan t il lustrating H i rn's 
analysis;  several air alJ d 
gas engines, incl uding 
all the usual types ; tur­
bines and rotary pumps ;  
several testing machines 
of 15,000 to 20,000 pounds 
capacity, others of 40,00() 
and 50,000, one of 100,-
000, one of 200,000, a.nd 

motive. Each engine weigh s 26 tons. and is capable 
of carrying two coaches, Tnere is no tender, the water 
being carried in two saddle tanks of a capacity of 600 
gallons on either side of the engine, while a box at the 
rear carries 1� tons of coal . sufficient for one round 
trip. There are three water stations on the route, be­
sides the one at the lower station. 

The cylinders of  the engine are 17 inches by 2Q 

far as possible, so as to give free observat.ion without. 
The woodwork within is handsom ely finished, and the 
u pholstering of old gold plush. The seltts are designed 
to set level on the average grade of 16 per cent. The 
cars are pushed, not drawn, by the engines, and are 
not coupled to the en gine, but have simply buffers to 
keep them apart. The car platforms have gates, which 
are lockeu while  t he train is in Il.lotion.  

one of 300,000 pounds 
limit ; with special machines for transverse and tor­
siOllal testing ; some of each kind having autographic 
registry of very ingenious designs. 

• • • • •  
A GOOD paste for labels for specimens : Starch, 2 dr. ; 

white sugar, 1 oz. ; gum arabic, 2 lj r. ; water. q. s. Dis­
solve the gum, add the sugar, and boil until the starch 
ill cooked. 

© 1891 SCIENTIFIC AMERICAN, INC.
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How Crucibles Are Made. 

BY H. c. HOVEY. 
The manufacture of fireproof pottery in the United 

States is a comparatively limited business. There are 
large regions, and possibly entire States, where not a 
single crucible is used. There are probably not more 
than $1, 500,000 at present invested in this line of ma:lU­
facture ill America. There are three factories in Phila­
del phia, two in Pittsburg, two in Jersey City, two in 
Taunton, Mass. , one each in St. Louis, Mo. , Mascou­
tah, Ill. , and Brirl geport, Conn. Some of the largest 
firms carry on nUll1erous branches of business besides, 
wh i le others, as, for ins tance, the Bridgeport company, 
make nothing bur. cruci bles. Limited as this business 
is, it  has features of special interest. For one thing, 
it is believed that all  the large plum bago crucibles used 
in this country are home-made, the only imported ones 
being the small " sand crucibles " used by manufactur­
ing jewelers, chemists, and assayers. This is but part­
ly attributable to protection ,  although there is a duty 
of 20 per cent (not affected by the McKinley law) ; for 
even if ad mitted free, the foreign goods could not 
come into cOlllpetition with those of home manufacture, 
since the labor i tem is so much less than the cost of 
materials, and the latter can be bad as cheap here as in 
Europe. 

The ingred ien ts going to make fireproof pottery are 
as fol lows : Plumbago, 50 per cent ; blue clay, 30 per 
cen t ; kaol in,  12 per cen t ; fire-sand, 8 per cent. These 
proportions vary with the quality of the materials used, 
so that the above formula undergoes continual modifi­
cation, accorrling to the judgment of the mixer. 

True economy requires that none but the very best 
materials should be employed in making a vessel 
that has to be subjected to the most intense heat. 
Hence a few words are here in place as to the sources of 
supply. Only the richest and purest plumbago is ser­
viceable, as any impurit ies in it would either melt or 
burn out, and thus  spoil the crucible. Probably a 
chem ical analysis would show that h uudreds of tons of 
the p lumbago used is fwm 99 to 99Yz per cent pure 
carbon .  In other words, th,Cl main i ngredient of the 
plain , homel y crucible is  identical with the finest 
diamond in substance, d iffering from it merely in form. 
NOlie has yet been found in this country that can 
stalld the prescribed test. Hence what is  used is im­
ported d irectly from Ceylon, where it is mined, excel­
l ing in purity and fiber any other known deposit. The 
principal earth combined with the plumbago is the 
German blue or pipe clay, from Gross Almerode, in 
Hesse, where it is found in an elevated plateau, being 
apparently a lacustrine deposit. Its peculiarity is 
that vessels made from it  can be heated wi thout fusing 
to from 4,000 to 6, 000 degrees Fahr. , and can also be 
p lunged cold into the furnace or thrown hot from it 
without cracking-a treatment that French and Ame­
rican clays will not stand. 

Clays found in Missouri were thought, at one time, 
to meet the require luen ts, but on trial it was found 
that they would not answer. Both the clay and the 
plumbago are brought i n  sai l i ng  vessels at a low rate, 
and free of duty. A curious fact about the clay is that 
it is cut in blocks, each of which bears the stamp of the 
lll ll n ici pal i ty owning the deposit. Once a year they 
h ave a publ ic meeting and fix the price for the com­
i n g  year, Itfter which the t rade is free to all the world.  
The kaol i n  used in cruci ble making resembles the 
ch ina clay used i n  fine pottery, and is  found in  various 
parts of our country, there being large deposits of it in 
New York, New Jersey, Maryland, South Carolina, 
Indiana, and elsewhere. That found on Staten Island 
is preferred. The fire-sand used is nearly pure silica, 
and in any event must be free from iron. Excellent 
sand for the purpose is to be had at Gayhead, Martha's 
Vineyard, and on Long Island, near Glen Cove. 

The process of manufacture is seemingly quite sim­
ple, as explained to me at the Bridgeport Crucible 
'Yorks, by the courtesy of the manager, Mr. W. T. 
Macfarlane. The ingredients named are mechanical ly 
combined, the mass is kneaded and spun up into shape, 
properly annealed-and the cruci ble is done. But 
short as this process i s, i t  i nvolves its perplexities. Re­
suits are governed by obscure and often elusive causes, 
and any consequent disappointment may involve 
serious loss. The continual l y ' shi fting proportions 
tax the best trained judgment. For instance, the 
plumbagoes, while constant chemically, vary exceed­
ingly phYSically, and the successful manufacturer must 
vary his combinations accordingly. The clays too 
must fit the changing character of the plumbago, and 
the whole crucible must conform to the conditions 
under which it is to be used. Admirable results may 
be had in melting one sort of metal in a vessel that 
would really be worthless for another. A combination 
eontaining a tough fibrous plumbago will give a far 
d i fferent result from that to be had with the same 
m ixture where the plumbago, though chemically iden­
tical, is crumbly and brittle. The crucible maker of 
modern times can readi ly understand the supersti­
tion of the old alchemists that originated the very 
name of his goods, in conformity to which the sign of 
the crux (the cross) was stamped on the moulded ves­
sel before it was put into the furnB.Ce, 10 order to pre· 

vent its being bewitched by the demons of the fire I 
Following a cask of plumbago from the wharf where 
it is landed to the grinding room where it is dumped, 
we see that its contents are made up of bits of mineral 
of all sizes. These are inspected and assorted. Then 
they are crushed, and afterward ground to a proper 
degree of fineness by :i'rench buhr stones. The pul­
verization determines the porosity, on which the abil ity 
of the crucible to st1ind heating and cooling largely 
depends. If the flour is  too fine, the contraction is 
not taken up in itself as it should be, and the vessel 
will crack after being used only once or twice. If on 
the other hand it is too coarse (as occasionally happens), 
the melted metal leaks out as if run through a sieve. 
The German clay likewise is crushed and pulverized, 
after having gone through a preliminary process of 
drying in dry closets, each holding 20 tons. The differ­
ent flours and grades are stored in separate bins. Then 
follows the extremely delicate and ' im portant task of 
mixing the ingredients, wh ich is seen to by the man­
ager himself, who is so very careful in this as to weigh 
down to a quarter of a pound in a ton and a half of 
material. The mass next goes to a mixing t llb, where 
it is  kneaded by rotating blades till it is homogeneous, 
after which it is stored in moist blocks in the blank 
room ready for the wheel. 

There is no need of my digressing here to describe 
the simple mysteries of the potter's art-the most 
ancient and least modified of all arts. The wheel on 
which the smaller crucibles are spun is almost the ex­
act counterpart of that known to have been used by 
the prehistoric N eoli thic man. But for larger vessels, in­
tended to hold from 400 to 600 pounds of melted metal , 
special contrivances have been invented to assist the 
potter in giving shape to the mass of clay at his dis­
posal . He first kneads it over and cuts it through and 
through with wires to detect the presence of bits of 
iron, gravel, or other foreign substances. Having pat­
ted the mass into an oblong lump, he next drops it i nto 
a prepared mould. This used to be made of plaster 
of Paris, in which the pot would have to stand for 
some time before being removed. Of course in a large 
establishment the number of plaster moulds needed 
would be great, and would occupy much space for stor­
age. Driscoll's patent wooden mould is now used, l ined 
with loose cloth , so clamped as to be able to he taken 
away as soon as the pot is shaped, leaving it  intact. 
One mould may thus be kept constantly in service, and 
far more rapid and satisfactory work is  done, because 
the dough does not need to be so wet as in the old pro­
cess. After partly drying. the crucibles are pared to a 
proper finish and placed on shelves in large drying 
rooms to season for from ten to twenty days. Then 
they go to the anneal ing ovens, which are at first very 
gently heated, but afterward to an intense degree. It 
occasionally happens that a " green " pot gets by mis­
take into the oven, and as the moisture is changed into 
steam, it is rent to fragments with a report l ike the 
discharge of a cannon. The sound crucibles, after cool­
ing and due inspection, are suitably packed for ship­
ment. Even after they get into the hands of the brass 
founders, or others who intend to subject them to a 
fierce heat, the pots are stacked for supplemental sea­
soning above m uffles in which other work is being 
done. The best cruci bles are expected to stand sixty 
or seventy rounds for melting purposes. The frag­
ments of those used up in the brass foundries are 
treated as worthless ; but those used in making steel 
are not inj nred to such a degree as to prevent their be­
ing cleaned from slag and ground over again for use in  
making a cheaper grade of fire pots. 

In view of the rapidly increasing demand for all con­
ceivable com pounds of zinc, copper, silicon, aluminum, 
etc. ,  it i s  evident that the manufacture of first class 
crucihles will  become an industry of constantly grow­
ing importance. It is essential to the finest results 
that the materials of which the crucible is made should 
not attack nor affect in any disastrous way the metals 
that are to be melted in it. It i s  also desirable that 
the metals should not undergo any degree of chemical 
absorption by the ingredients of the pot. To some ex­
tent this is unavoidable ; as in the manufacture of 
steel, which does absorb a certain amount of carbon 
from the plumbago. For this reason superiority is 
claimed for the Sheffield steel, because it is not melted 
in plumbago vessels. But on the other hand it is as­
serted that makers of crucible steel make due allow­
ance for this unavoidable absorption of carbon. In 
addition to its other qualities the crucible should be a 
free melter, readily absorbing and transmitting heat ; 
for otherwise heats are delayed, furnaces rapidly 
burned out, and too much fuel consumed in proportion 
to the resul ts gained. 

In conclusion we may sum up the qualities of a per­
fect crucible in the words of Mr. Macfarlane : " It 
must combine the highest refractibility with the abili­
ty to pass through enormous gradations of heat with­
out warping or cracking ; it must be firm enough to 
stand a high melting heat ; it must not injure the 
metal made in  it, nor subject it to 108s by leakage 
through the pores ; and it must absorb and translll it  
heat readily." The only true test is actual use.  And 
as failure in aciual use way involve serious and costly 

oonsequences, too high an estimate can hardly be put 
upon the need of skill, experience, and sound judgment 
in crucible making, 

• t • • • 
Astronomical Pbenomena during tbe Year 1 89 1 .  

The principal phenomena predicted for  the year 1891 
are four eclipses, two of the sun and two of the moon, 
a transit of Mercury over the sun's disk, and the d isap­
pearance and reappearance of Saturn's rings. Of these 
the last two wi l l  excite the most interest. 

A total eclipse of the moon, May 23, wiII be invisible 
in the United States, but visible generally  throughout 
the western part of the Pacific Ocean, Australia, Asia, 
Africa, and Europe. 

Au annular eclipse of the sun, June 6, will be visible 
in the northern part of Siberia. It will be visible as a 
partial eclipse in the we�tern part of the United States, 
in British Alllerica, Europe, and Siberia. 

A total eclipse of the moon, November 15, will be visi­
ble throughout North and South Alllerica, Asia, Africa, 
Europe, and the Atlantic Ocean. It w i l l  begin at 3 h .  
36  m. and end at  9 h. 3 m. P. M. central t ime. ·We ex­
pect later to give a chart of the moon's path among the 
stars during this eclipse, and a list of the stars which 
will  be occul ted. 

A partial eclipse of the sun, December 1, will be visi­
ble only in the southern part of South America and 
the south polar region. 

The transit of Mercury across the sun's disk will take 
place on May 9, beginning at 5 h. 55 m. and ending at 
10 :53 P. M. central time. It will be partly visible in 
the United States and throughout the western part of 
North and South America and Asia. The whole tran­
sit will be visible in Japan, China, Eastern Siberia, 
Australia, and the Malaysian Islands. It is not l ikely 
t hat any expedition will be sent out for the purpose of 
obtaining observations of this transit under favorable 
circumstances, for such observations would be of  value 
only in  determining the place of the planet. The solar 
parallax, for which sucb great pains ha ve been taken in 
observing transits of Venus, haE, by other means, been 
determined with much greater accuracy t han could be 
attained from transits of Mercury. There are, however, 
interesting questions as to the planet'S appearance 
during transit, its atmosphere and motion. No one 
who has the opportunity to observe this transit should 
neglect to make all the use possible of it. 

Professor G. W. Coakley, of the University of New 
York, has computed the ti mes of the contacts for several 
of the observatories of the U nited States, data wh ich 
will be found very useful to those wishing to observe 
the transit_ 

On September 22 the earth wil l  pass through the 
plane of Saturn's rings. The rings then, in telescopes 
of /Sufficient power to show them, wi l l  appear as a fine 
straight thread of light. From September 22 to October 
30 the earth will be above the plane of the rings, while 
the sun will be below that plane, shining upon the 
south side of  the rings. The r ings then should enti rely 
disappear, except the very fine thread of ligh t which 
comes from the outer edges of rings A and B. After 
October 30 the sun will be ou the north side of the 
plane of the rings, so that its light will illuminate the 
same side of the rings at which we look. Many inter­
esting  observations were made at the time of the dis­
appearance of Saturn's rings in 1878, and, although the 
position of the planet will be very unfavorable, it i s  to 
be hoped that many of them wil l  be repeated this year, 
and accurate data obtained for th e  solution of the 
problems connected with the rings. Saturn wiII  be in  
conj unction with the sun on September 12, s O  that at 
the time of the disappearance of the rings it will be 
very close to the sun and can be observed only very 
near the horizon.-Sidereal Messenger. 

... " . . . 
Kola. 

The kola seeds can be procured in Venezuela. Kar­
sten, in his " Flore de Colombie," describes the plant 
as growing wild in  the moist, hot woods near the south­
ern coast of  Venezuela, but different authors suppose 
i t  was introduced by African negroes at the same time 
that it was taken to Martinique. The French have 
recently introduced the kola to Guadaloupe and Ca­
yenne, where it flourishes in moist lands at or a little 
above sea level. It begins to yield a crop of fruit in 
such situations about its fifth year, and later will 
yield over 100 lb. of seeds annually. I should doubt 
the germination of seeds procured here, as they have, 
I pre!mme, been brought from England, and it is im­
possible to say how long they have been there from 
Africa. The tree is the Sterculia ac!tminata, or true 
kola n ut. Even in Africa-at Gambia-the greatest 
difficulty is experienced in keeping the pods from 
moulding ; but if properly packed the)- would, I should 
think. be easily propagated by soaking the n uts for a 
day and night in warm water, or in a weak solution of 
ammonia. NICOLAS PIKE. 

THE work on the Brooklyn aqueduct described in 
the t:'\CIENTIFIC AMERICAN of January 3 is being exe­
cuted by Messrs. Crawford & Valentine, not Mapes, 
Crawford & Valentine, as the firm name was made to 
read by our printers. 
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Miscellaneous N ote"" 

Forest Park, St. Louis, is one of the finest parks in 
the world. It contains two square miles, or 1 ,280 acres, 
of forest, glade, lake, and river, with twenty miles of 
roads and walks. 

The Bell telephone patent monopoly in England has 
expired. The patent there was granted for 14 years. 
Cheap telephones will  now prevail in England the same 
as in Germany, where Bell failed to obtain a patent. 
In this country, the Bell patent wi l l  expire March 7, 
1893, having been originally granted March 7, 1876, for 
a term of 17 years. 

The new U. S. protected cruiser Newark on her 
recent trial, Decemher 22, 1890, c.eveloped a speed of 
19 '6 knots, under forced draught, during four hours' 
run. This is one of our latest and best cruisers. She 
i� 327 ft. 7 in. extreme length, 49 ft. beam, displacement 
4, 090 tons, 8,500 to 9,000 h. p. The new English built  
Argentine protected cruiser 25 de Mayo on her recent 
trial trip attained a speed of 20'75 knots with natural 
draught, and 22 '43 knots with forced draught. 'l'his 
ship is 325 ft. extreme length, 43 ft. beam, 3,200 tons 
d isplacement, 8, 500 h. p. natural draught and 13,800 h. 
p. forced draught. It will be seen from the foregoing 
that the English built ship is far superior to the 
Newark in power and steaming qualities. Somehow 
or other the latest U. S. vessels are always prone to be 
behind the latest European vessels in those essential 
qualities, power and speed. Can anybody explain the 
real reason ? 

What is the best position for the bridge aboard a 
war ship ? Our naval architects are of opinion that i t  
should b e  well forward, in  some cases, as o n  the York­
town and Concord, setting it up over the topgallant 
forecastle, and on the Baltimore and Ph i ladelphia jam­
ming it still further up into the bows. '1'he Bri tish, on 
the other hand, think the waist or 'midshi p  section the 
best place for it ; holding that a commanding officer 
should be able to con his ship without facing about. 
This is a recommendation, surely, but the advantages 
of having a clear horizon, an unobstructed view ahead, 
will appeal to the nautical mind. A bridge forward of 
the mizzen or even between fore and main masts never 
affords an u nbroken vie w ; in  maneuvering, or, worst 
of all, in meeting other craft or working in a narrow 
channel way, i nterposing objects, such as masts, yards 
and stays, 8eriously incomlllode and at times obscure 
the view. In  practicing a crew at working ship or 
gnns, a bridge well aft, as in the British method, af­
fords a better opportunity for critical study, and per­
haps, as the British designers allege, in  the thick of 
battle gives the commander a better control of his 
batteries, but for general service, whether i n  combat, 
maneuvering or cruising, the forward position would 
seem to promise the best results. 

The Projected Balloon Voyage to the North Pole. 

The two daring aeronauts who propose to make a 
journey to the North Pole, as described and i l lustrated 
in the SCIEN TIFIC AMERICAN of December 20, 1890, are 
meeting with many d iscouragements. The French 
Society of Aerial Navigation has pronounced unani­
mously against i t .  At a recent meeting of the society 
in Paris, the president, Mr. Mage, editor of COSInOS, 
made an address which was quite disheartening to the 
projectors of the enterprise. He advised them to 
make better use of their energy and devotion to science 
than to attempt to reach the North Pole by balloon. 
Mr. Mage said it was im possi ble to believe the gentle­
men would succeed. All our information about the 
prevai l ing winds in the polar regions indicates that 
each extremity of the earth's axis is a region of circular 
wind currents. There is little prospect that the wind 
would carry balloon travelers to their destination. 
Then, even in !;ummer, a very low temperature pre­
vails, heavy falls of snow are frequent, and it is diffi­
cult to believe a balloon could remain in  midair while 
heavily w.eighted with snow. Frost upon the ropes 
and other parts of the rigging would make the manage­
ment of the balloon extremely difficult, if not impos­
sible. The land or water surface would for days at a 
time be obscured by heavy mists. The compass would 
be useless, and the voyagers would have to try to di­
rect their movements by the stars, an art in which 
balloon travelers are not proficient. Mr. Mage's re­
marks were endorsed by the entire society. 

Mr. Hermite, who, with Mr. Besancon, projected th is 
daring voyage, said in reply that he and his comrade 
intended next summer to go to Spitzbergen and launch 
pilot balloons for the purpose of learning all they 
could at that point of the direction of the prevailing 
winds. If the result of these experiments i s  favor­
able, they will return to France and prepare to make 
their polar voyage in 1892. If  the results are unfavor­
able, they will renounce the expedition. He did not 
believe that the difficulties in the way of balloon 
traveling were so great as the president believed. 

Another speaker said that during the summer, at a 
mean altitude not exceeding 3,500 feet, and the mean 
temperature during his journey was not less than 40· 
below the freezing point, and yet his voyage was across 
the southern part of the island. It was the sheerest 
folly to suppose a balloon, which has as much rigging 
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as a ship, could successfully be carried across the middle of the arranged filings, some of the groups wi l l  
North Pole. be more or less disintegrated from the rest, and w i l l  1'0-

• • • tate upon a vertical axis and quite turn round.  The 
A COTTON CHOPPER AND CULTIVATOR. opposite pole presented will  cause them to rotate back 

The illustration represents a machi ne provided with again. Great numbers of these can be seen to turn 
hoes for chopping cotton or other plants, cultivators thus whenever a pole is thus presented. 
for working t h e  plants, scrapers to clear the earth in This phenomenon is evident.ly precisely the sallle in 
advance of the hoes, and harrow teeth for use when character as that illustrated at length by E wing in his 
desired. It  hall been patented by Mr. Thomas E. late investigations into the constitution of magnets , 
Anderson, of Jackson, Tenn. Upon the bottom of the wherein he used small magnetic needles mounted upon 
main frame are two diagonal side beams, near the for- pivots. The above experiments can be tried in a sauce/' 
ward end of each of which a scraper is adj ustably of water, but the w hole is capable of being projected 
secured. Farther back on each beam are harrow teeth , with the vertical attached to a lantern, and the move­
hifurcated at their lower ends, with the members flar- ments of al l sorts seen upon a screen with ease and very 
ing in opposite directions, these teeth being p r'eferably l i ttle painstaking.-Eleetl'ical Engineer. 
so attached to the beallls as to be vertically adjust- .. 4 • , • 
able. - In the rear end bar of the main frame, at each 'ril e S t urtevall& R o tating Battery Cor Harbor 

side of the center, a series of cultivator blades i s  secured, Defe n se. 

these blades preferably being of what is known as the For the defense of harbors where the ground admits 
" elk's foot " pattern. The rear axle i s j onrnaled in of the form ation of an artificial island, Thos. L. Sturte­
vertically adj ustable boxes sliding in hangers attached vant, of Sou th Framingham, Mass. , proposes the follow­
to the main frame, and a bevel gear on this axle meshes iug plan : 
with a similar gear on a longitudinal shaft, the bear- An island of generally circular form is established 
ings of which are capable of vertical movement, and which incloses a circular reservoir of water. Protection 
upon this shaft is the chopper. The hub of the chop- is afforded the reservoir by inclined armor plates buried 
per has radial arms with longitudinal gruoves in which under the earth and surrounding i t  by a protective 
the shanks of the hoe blades are adj ustably arranged, subterranean cave. 'Vithin the reservoi r  a circular 
one hoe to each radial arm. Lo�ated longitudinally floating battery is established, pivoted or anchored by 
over the main frame is  a lifting frame having near its a central pin driven into the bottom of the reservoir. 
rear end downwardly extending hangers which receive The battery has a roof like an inverted saucer, and is 
the rear axle, and by manipulating an adj ust ing screw perforated for heavy guns. The armor plate Iliay be 
the rear end of the frame is elevated, with the axle and of the heaviest kind, as the displacemen t Ulay be in­
longitudinal shaft, thus regulating the depth of cut of creased to any desired extent. The roof is extended 

ANDERSON'S COMBINATION COTTON AND CORN HOE 
AND CULTIVATOR. 

the scrapers and rear cultivators. The depth to which 
the hoes. shall cut is regulated by the adjustment of 
the hoes upon the arms of their carrying hub. As 
the machine is drawn forward, the scrapers clear the 
earth in advance of the hoes, which revolve rapidly to 
remove the surplus plants, while the cultivators at the 
rear pass between the remaining plants and throw up 
earth over  their roots. When the  hoes are in operation 
the harro w teeth are preferably adjusted so as not to 
touch the plants or  the ground, these teeth being more 
especially adapted for use in  connection with the rear 
cultivator teeth only, the longitUdinal hoe shaft being 
then thrown out of gear with the rear driving axle. 

beyond the sides of the tunnel, so as to cover nearly the 
entire area of the reservoir. A s luiceway is carried 
out under the surface of the island to admit  water i f 
desired. A valve or gate is provided to prevent i ts  e�­
cape. In use the entire battery is rotated by hand 0 1' 
by power, so as to bring its guns to bear on any desired 
point. 

Trial Trip oC the Gunboat C o n c o rd. 

This new steel vessel made a successful trial tr ip on 

I Long Island Sound, January 1 3. She is a sister sh i p  to 
the Yorktown,  described in the SCIENTIl<'IC AMERICAN 
SUPPLEMENT, No. 687. The trial lasted four hours, 
during which the engines were required by the con­
tract to develop an average of 3,400 horse power, w i th 
a bonus of $100 for each horse power above this D u m ­
ber and a corresponding penal t y  below. The lUachin­
ery easily ful fil led the requi relUents, in the opi n ion of 
the engineers, and the ve�sel is thought to have earned 
a premium of sOlUe $16, 000. 

The engines worked beau ti fully with no water on the 
bea.rings and the throttle wide open al l  the t ime. The 
steam pressure averaged 160 pounds for the four hours.  
The average number of revolutions of the engines was 
slightly over 150. The boilers worked well also, keep­
ing a steady pressure of steam all the time, w ith 
about t wo inches of air pressure in the blower d ucts. 
The average speed made was 15 '8 knots per hour b y  
l og, bnt  allowing for current running against the 
vessel, the actual speed was computed to be 1(j '8 
knots. 

The Concord has the closed ash-pit system of forced 
draught. She is a twin-screw, coal-protected steel gll l l ­
boat, wi th  poop and forecastle decks and an ope l J  
gun deck between ; length, 226  feet ; mean draught, 14  
feet ; displacement, 1, 700 tons. There are two horizon-

• , • , • tal triple expansion engines in separate water-tight 
New ExperIments tn Magnetism. compartments, one forward of the other. The cylin-

BY A. E. DOLBEAH. del'S have a thirty-inch stroke. The engines are fitted 
It has long been known that a common sewing with the Marshall valve gear and piston valves. There 

needle will float if ·carefully placed upon a surface of are four steel boilers, diaUleter 9 feet 9 inches, and 
water ; also, that if the needle be magnetized it will as- length 1 7 feet 9 in�hes. Each has three corrugated steel 
sume a position in the magnetic meridian. Iron and furnaces. Grate surface total , 220 square feet. Total 
steel filings will also float, and they can be sprinkled weight of machinery, with boilers fi lled, 331 tons. The 
upon the liquid surface nearly as well as upon a solid. propellers are of manganese bronze, three-bladed, and 
If the pole of It magnet be brought near to the floating of the modified Griffith type. Diameter, 10Yz feet ; 
particles, they will respond to the solicitations of the Ulean pitch, 12Yz feet. 
magnetic field in a very free and easy manner. The contract for this ship was made November 15, 

Let a strong U-magnet have its poles brought near 1887, with the QuintaI'd Iron Works, .l.lld she was to 
to the iron filings, and they .will at once arrange them- have been completed in eighteen months, but the 
selves in the well known forms, the lines being plainly contractors were subject to delay on account of diffi­
seen. The induction, of course, causes adjacent par- cu lty in getting material. 
tic1es to assume opposite polarities and consequently When put in commission she will have a battery 
touch each other when free to move. If, now, the field of  six 6-inch breech-loading rifles and eight  rapid­
magnet be removed, the filings will retain their arrange- fire guns and revolving cannon. She has, besides, 
ment, and if it be in a vessel large enough to permit eight torpedo-launching tubes. She is rigged as a 

the rotation of the whole body, it will swing into the three-Ulasted schooner, spreading 6,300 square feet of 
magnetic meridian if  it  did not happen to be in it at sail, and will have a crew of 150 men. 
first, thus showing that the arrangement constitutes .. 4 •• • 
the magnet, and that as a whole it possesses a mag- M. LUDOVIC JAMMES, in the Revue rl'Hygiene,  
netic field upon which the earth's field can act. reports that commercial travelers are offering i m i ta-

Now bring gently near the floating magnet one pole tion coffee berries which can be sold so low to dealers 
of a bar magnet. I f  this be presented to one of the as to yield a profit of 100 per cent. These berries arc 
poles of the particles it  will be attracted toward it, and made artificially from vegetable glands and the flour 
the whole body will rotate more or less ; but this must of some cereal. This mixture is placed in a mould and 
be done slowly, else the arrangement of filings will be dried. The slit in the false berry is  neither so long or 
broken up. The opposite pole will, of course, under deep as in the real berry. The color is well i tll i tated, 
similar 00nditions, exhibit repulsive action, and the I but the false berry is much harder and cannot be 
whole will swing about. broken with the teeth. These berries are mixed with 

If, now, the magnetic pole be brought near to the a small proportion of the true berries before selling. 
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RECENTLY PATENTED INVENTIONS. 

Railway Appliances. 

CAR COUPLING.-John La Burt. New 
York City. With this device the cars wil l  couple auto­
I l l a t ically, so that i t  w i l l  not be necessary for the brake­
man to go between them, while they may be easily un­
cOllpled, the link having a lateral l y  curved coupling 
a 1 ' 111, and a rearward ly c u rved arm witk a slot engaged 
hy 1 1  p i n  mo v i ng vertically in the drawhead, a lever 
l n � c l ! a n i � m  connected with the pI n  extending to the 
t ) 1 )  a ud �ide8 of the car. 

llIechanlcal. 

NUT TAPPING MACHINE. -Clarence L. 
Chapman, Erie, Pa. This i nvention covers an auto­
matic device for removing the lint blanks singl y from 
the hopper and del ivering them regularly i l l  proper 
pOSI tion to the tap, which i s  au tomatica l l y fed and 
l i fted, and removed from the spi ndle to d u m p  the 
threaded unts. the machine cutting the t h read in 
punched blanks without any manual l abor except 
fill ing the hopper with blanks. 

C A RVIXG MACHINE. - Josepn Rohl­
mann � S t  • •  J o�e ph , )10. This is a machine adapted t c  
carve simul taneously a n u mber of blocks after one 
pattern , there bl'ing combined, with the fmme carry i ng 
the c n Her!:l- and tracing tool, nn iver�al j o ints sn pporting 
the ends of the frame, p i voted bracket� 8 u ppcrting the 
jom ts. aud a cou nterbal anced l e ver connected with the 
free ends of the bracket!: , a p i vot.ed arm currying a 
sha ft on w h i c h  the lever h5 pivoted, w i t h  other novel 
fcature�. 

SPRIXG MOTOR. -Daniel B. Merry and 
Wll l i 9.m )[ . S h e l m a n ,  E a s t  L a s  Vega�. New )Iexico. 
This i s  a device for running 15cwing machines, et.c . . and 
is 80 constructed that a scrips of springs, all having 
connecti on with one drive 8hoft, may be wound from 
one stem, the s prings being so arranged that when one 

spring is  u ll wounil it will release the next for u n wind­
i ng, the idle springs not retarding the movement of the 
drive .haft. 

1lI1.cellaneo u". 

LAMP BLACK MA NUFACTURE .-Robert 
Dreyer. H a l l e . on-the·Saa le. Prn�sia, Germany. This is 
an appara tn!:5 for the man ufactu re, i n  w hich a seriel� of 
cl osed rcsp rvoirs communicating with cnch other are 
� l I pp l ied w i th a cool ing l i q u id , while a hol l o w  rota,ry 
shaft carries bu rners and scrapers be l ow the reservoi r, 
to prod ucc lamp black, carbon black, etc.,  from car­
b u reted hydrogen gascs or suitable oily or fatty sub­
stfinces, at the same time ntil izing the hcat generated 
d u r i n g  the process. 

ROTARY GAS SCRUBBER. - Will iam 
M ooncy, North Plainfield ,  N. J. The 8crubbing 
frames, consistiIlg of segmental and transverse perfor­
ated plates, all d rods or spindles, are carried by wheel tl 
revol v i n �  in a tank su ppl ied \� ... i th water, whcreby the 
frames w i l l  he kept wet, and w i l l mechanical ly remove 
from the gas passed through them any tarry matters. 
a mmon i a and carbonic acid remaining in the gas being 
taken l i p  hy the water. 

WA1'ER GAuGE . -Ira A. Fuller, Pepin, 
"''' IS.  T h i s  i� a dev ice dcsi.gned to g i v e  notice of the 
rise of water in t he hold of a barge or ship, and is  made 
with a float in a vertical case having an attached scale 
which appears a� a w i ndow, there bei ng also an electric 
bel l and battery whose circuit is closed by the rising of 
the float. 

DRA WING I NSTRUMENT. - George A. 
Brown .  Park City, Utah.  Thi8 i n8tru meut has a fixed 
ba,;e pl ate on which a T-"quare ts  hdd for longitudinal 
lIl o ve ment, a. protractor being detachabl y connected to 

the blade and hav ing a longitudinal movement on it, 
with other novel featu res, making a conven i ent drawing 
imtrn ment which can be readily adapted for architec­
tural or &nrveyors' uses. 

WIRE REEL. - George E. D i x 0 n, 
Beacou, Iowa. Thi� is a combined reel and stretcher, 
l ight. and dnrable, and so made that the reel will be 

locked when rotation in a certain direction has ceast'd. 
preventing- slack ur u n winding, and making a service­
able device for the construction and repair of wire 
fence8, equal l y  adapted for barbed or smooth w i re. 

SELF-CLOSI N G  CAN. -8 t e p h  e n O. 
Jlyer�, )IOllllt Vernon, N .  Y. By t h I S  in vent. ion a 
�pri llg-prcssed valve is adapted to cl ose the Heck of 
the can from the inside, the construction heing simple 
and durable, and the can being de8igned to hold ether, 

chloroform and other l iqu ids, which wil l thus be pre­
vented from spilling, no matter in what condition the 
can is l eft.. 

PIANO PEDAL AND GUARD . -Walther 
T. Stirncnberg, New York C i ty.  This pedal is  made 
with latel'» l l y projecting !5-holllder8, practically conceal · 
ing the �l ot through which the pedal pas�es, wIllIe the 
guard plnte combined there w i t h  protecls the polished 
face of the case 111H1 i s de�iglled t o  give a mo re than 
ord inaril y  attractive appearance to the front of the in_ 
str llmel lt. 

V E :'II ETIAN BLIND. -Ch arles Niss, J r. , 
M i l waukee . \Vis. rrhe 811pportill� fralne or receptacle 
for the slatted blind is provided by thi s invention with 
novel devices for sn pporting and adj nsting the slats, 
e i t.her to el evate or depress them, or to rock each slat 
cdgc w i �c when the bl ind is in lowered adj ustment. 

.FIRE ESCAPE.-Samuel M. Stevenson, 
Bastrop. La. Th is escape is made with a double· 

walled fireproof car, a transveroe shaft in which bas a 

fr iction drum and !lunged p u lleys, in combination with 
fireproof ropes and a brake mechanism, etc., whereby 
attachment ll>ay be made to an npper window of a 

structure, and its occupants safely and speedily l owered 
to �he ground when other avenues of escape have been 
cut ofl'. 

CLOTHES PIN . - C harl es A. Ostrom, 
lIans I I .  T h i el le8en, alld Hamlll·l C. Wampler, C uster 
C i t y ,  So ut h Dakot.a. This is  a spring wire damp. the 

ends of a spring wire being formed illtO jaws having 

J tieutific �metitau. 
sides inclined toward each other. a slide engaging the 
sides to open and close the jaws, and a spring catch 
l ocking the slide in place, the device being exceedingl y 
simple , strong and efficient . 

WASTE PIPE . - Thomas Keely, Mem­
phis, Tenn. T h i s  is  an improved attachment f o r  re­
frigerators in which a drip pipe projects dOWIH\fard into 
a waste pIpe proper. but i s  not arranged in contact 
with it, there being combined with the outer p i pe an 
inner drip pipe having an inwardly curved point ter­
minating i n  the center liue o f  the pi  pe. 

WATER CLOSET CISTERN .-Ch arles G. 
Zeilman, Al bany, X. Y. Thiti invention provideH a 
cistern designed to be very sensitive and positive in 
operation, to prevent all  leakage and overflow, a pipe 
sl iding on a stat ionary o\'erflo w J l I pe to form an exten ­
sion thereof, while  a 1I0at is 8u pported on the pipe and 
a siphon held on the tloat to ch arge and em pty the 
s i phon. the con:5t.ruction bcing simple and d u rable. 

BACK BAND. - W i l l i e  L. Joh nson, Lake 
City, Miss. This i s  an i mlJrovemen t in back bands for 
plow harness, and provides a combiuution of bucl\.les 
and snap hooks and movable connec tiolls whereby the 
height of the traceR may be q ll ickl y adj usted and the 
dmught 80 regu l ated as to increu8c or diminish t he 
depth of the furrow c u t  by th e  plow. 

STIRRUp. -George A. Kerns, V ictoria, 
Texas. Thi8 stirru p COllEi�ts of a struck-up metal l ic 
body portion with ou twardly proj ecting flanges, Icather 
covering and e-ecuring piece�, and other novel feuture�, 
designed to afford a stirrup of great strength and 
l i ghtness, and which will also bc ornamental and i nex­
pensi ve to man u facture. 

NOTE .-Copies of any o f  the above patents will be 
fu rni shed by :M u u n  & Co., for 25 cents each. Please 
scnd uame of the patentee. title of  lIlve ntion , and datc 
of this paper . 
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TABLE OF CONTENTS. 
1� Handsome colored plate of an elegant residence on 

Riverside Avenue, New York City . Cost $60,000 
complete. Floor p i ans, two per�lJect ivc eleva­
tions, etc. Mr. Frank Freeman , New York, 
architect . 

2. Plate in colors showing an attractive cottage at 

Maplewood. Chicago. Estimated cost $3,000. 
Perspect i \' c v iew and two floor pl ans. 

3. A cottage at Rutherrord, N. J.,  erected at a cost of 
$6.000 complete. Perspective elevation,  floor 
plans, etc. 

4. An elegant. residence at Che.tnut, Hill, Pa . ,  recent ly 
erected for Mr. Alfred C. Rex. Cost $:lO.OOO com· 
plete. Floor pluns, per!'lpectlve elevation, etc . 

5. Sketch and 1I0or plans of a residence at Stockton . 
Cal. Estimated cost $lO,OOO. 

6. Cottage at Englewood , Chicago. PerspectIve VieW 
and floor plans. Cost $4,200. 

7. Residence on Powelton Aven ue. Philadelph i a, Pa. 
Cost �,OOO complete. Architect Thos. P. Lons­
dale, Philadelphia. Floor plans, perspective ele­
vation. etc. 

8. A cottage at .Jackson Park, Chicago. Estimated 
cost $4,(J()0. Floor plans, perspecti ve elevation, 
etc. 

9. Cottage on Munroe Avenue , C hicago. Two floor 
plans and perspecti ve vtew. Co>t $000. 

10. Residence at Wayne, Pa., from plans prepareli hy 
W. L. Price, architect, Philadelphia, Cost $7,000 
complete. Floor plans, perspective view, etc. 

11. An attract ive country chnrch of moderate s i ze 
recently erected at Gl en Ridge, N. J. Estimated 
C08t about $15,000. Perspective view and floor 
p lan . 

1Z. Cottage at Lakeview, Chicago. Floor p lans and 

perspective view. Cost $3,000. 
13. A stabl e  combining both beauty and convemence, 

erected for Mr. A. C. Hex, at Chestn ut Hill. Pa. 
Cost $1,800. Plans and perspec t t ve. 

14. A cottage at AusttJI, Ch icago, I I I .  Cost $4,200. 
Two floor plans and photographic view. 

15. Sketches of park entrance lodges . 
16. Engraving of the Woman ' s  Temperance Tem ple, 

Chicago, Ill , .  as it. will 'lppeul' whcn 1i.nished. Es­
timated CORt of the Temple $1,100,000. 

17. View of Whitworth Memorial Hos p i tal .  
18. Mtscellaneons content. : The marble industry.­

Li ghttllg streets of London.-- M ahogany ties and 

�usiness ani) r,IPersonal. 
The charge for Insertion -under th", head is One Dollar 

a line for each insertion : abaut eight words to a line. 

A dverti"ments mu.'t be received ILt " ulJliCfl1wn office 

as early us Tkll1'8d(J,Y lIwl'ninq to appear in next issue. 

For Sale-New and second band iron. working ma-
ch i n ery. Prom pt aeHvery.  w. P. Davis, Rochester. N.Y. 

Acme engine, 1 to 5 H. P. Sec adv.  next. issue. 
Pr eHset! & Die�.  Ferracute Mach. Co . Bridgeton. N .  ,J 

'rhree storage batteries cheap. E. G. Co . , Ravinia, I l l .  

Best Ice a n d  Refrigerating l\Iachi ne� made by David 
Boyle. Chicago, Ill. 155 machines i n satisfact.ory use. 

Steam Hammer�, Improved Hydrauhc Jack�, and rrube 
Expan ders. R. DudJ{eon. 2-1 Col umbia St . •  New York. 

Power presses and dIes. Also contractors for spec ial 
machinery. 'l'.  R. & W. J. Baxendale, Hochester, N. Y. 

Screw mach ines, mil l ing machlne8 , and dri l l presses . 
The Garv i n Mach. Co,. Laight, and Canal Sts., New York. 

C .  E .  Bil l i ngs' Patent Hnrface l+auge . Drop Forgings. 
Bronze F'orgiol:s. Bil l ings &; Spencer Co.,  Hartford, Con n . 

Gui l d  & Garri80n , Brooklyn, N. Y.,  man n factu re 
steam pum ps. vacuum pumps, vacuum apparatus. a1 r 
pum ps. acid bl owers. fi lter pre�s pum ps, etc. 

For the original Bogardus Univer�al Eccentric �-lil l .  
Foot an d Power Presses, Dri l l s, S h ears, et c ., address J .  

8 .  & G.  � ... S i m pson.  26 t.o 31i Rodney St., Brookl y n .  N .  Y .  
The hest hook for electricians and beginncrs I n  elec­

tricity i s " Experi m e ntal Scien ce." by G eo. M. Hopki ns . 
By mai l . :M ;  :\l u n n  & Co. , publ is hers. 3til Broad way , N. Y. 

·Magic Lall terll B and Stereopticons of al l prices. 
Views i l 1 u�tratin/.! every subject for p u b l i c  exhibitions.  
etc. � ...t profitable. business for (J.. man with SJHlllZ calJ i�  
tal. Ahm lanterns for home amusement.  20S page cata� 
IOiIue jree. M c A l lister, O Ptician. 4!l .Na�8au St .. N .  Y. 

�Sentl for ncw and compl ete catllJogue of Scien tI fic 
snd other Books for sale by Munn & Co . . 361 Broadway. 
New York. lfree on application . 

lIINTH TO CORRESPONDENTS. 
Name .. and A ddres8 mn"t accom pany all letters, 

0 1'  no attention w i l l be paid thereto. This is for our 
i nformatioll llnd not for pu h l i catiou . 

Refe re n c e s  to former articles or' answers �holl i d  
g i v e  dat.e o f  pllper a n d  pnge o r  num ber of qnesti on. 

I n q u i ries not answered in reaFonable time I':'hou ld 
be rcpeated � corres pondents w i l l  bear in mind that 
some an8wers requ i re not a l i t t le  rce-enrch. and. 
though ,,·e endeavor to repl y to all either by letter 
or i n  thi� deDartment.  euch mnst take h is t nrn. 

SpeCi a l  Writte n I n forn.atlon on matter. of 
Iwrsonal rather than general i n terest cnnnot he 
expected w i t. hont remu ne rat i on . 

Scientific A m erican S U I) I)lements referred 
to may he had at the office. Price 10 ('.ent� each . 

Book" referred to promptly suppl ied on receipt of 
prlCe. 

lU i n e ral" sent. for examination should be distinctly 
marked or labeled.  

(272)3) J. F. W. asks : If there is a 
�uhst allce, as elastic and equ al l y as good otherwise, as 
Ind ia rubber. A. No_ The substitutes treated of in 
our SUPPLEMENT, Bolas ' lectures on India rubber, etc., 
are but poor apologies for the tme article. 

(2729) T. A. M. asks : Could a hollow 
airtight float for a steam trap be practically made, 
thereby doing away with the hollow spindle, opening to 
the outt'ide, which is  t.he common form ? Would the 
condemation of the incl osed air reduce the buoyancy of 
the fioat. or n(>ce�:5i t.ate a m uch heavier metal to with­
stand the steam press ure ? Would it he practical to fi l l  
t h e  float with some buoyan t gus, und er pressure enou gh 
to eq u al i ze that of the stea m ?  W hat wou l d  be a good 
battery for electroplat.ing 8mall articles, 8uch as keys, 
etc. ? A. Hollow ball floats are now u8ed for steam 
traps. You require no gas or other substance in them. 
Onl y make them heavy enough and perfectly tight. 
The difficulty in making them t ight is the reason that 
they are not general l y  used. Any of the batteries de­
scribEd and i l lustrated in SCIENTIFIC AMERICAN Sup· 
PLEMENT, Nos , 157, 158, 150, w ill auswer for elec t.ro­

plating, 10 cents each matled. 

(2730) R. T. B.  askR : Will you please 
(!ive me � reci pe for m»king mou)d� to work pla8h.�r 
ornamen ts, known i n  the trade as gelatine ? Its propor­
tions in bulk,  we ight or mea!:5u rc. A. Good glue �ouked 
and s\velled. Pour off excess of water. Mix, glycerine 
six ti mes the weight of the d ry glue nsed. Heat and 
evaporate water sufficient to make the mixture of the 
proper consistence. 

(2731) R. says : I cannot wear flannel 

shoul d  the glasses of its  window be coated, and which 
is the mOISt expedi tious way to do 80 ? A. In sert be­
tween two plain glass windows fine sheets of  oiled post 
office paper. rl1his makes a safe l ight. 3. \V·ou l d you 
give the receipt for a good gold paint to be applied with 
a hl' l l!Sh to iroll or wood ? A. Use bronze powder, ap­
pl ied with copal varnish. As a permanent m ixed 
paint use l i n seed oil aIHl japan as vehicle. 

(27;);) G. N. asks : 1. Can a boiler ex­
plode w i t h  plenty of water, and what would cause it  to 
explode ? A. A boiler m ay explode by over�pre8Stlfe 
or by hecommg too weak at Borne point. for the press ure . 
2. \Vhich explosion would have the �reater force-- a 
boiler with low water and a high pressure of !'iteam or a 
boiler with high water and high pressu re of steam ? 
A. -Undue pressure, by the 8ticking of the 8afety 
val ye, Jlne often been fatal. A full boiler IS more dis­
astrous than one with low water, when it expl odes, 
owing to the steam l i berated from the larger body of 

water. 3. How much coal does the City of Paris con· 
sume on a trip acros s the Atlan tic ? A. The great 

8teamers consume 200 t o  350 tons of coal for 24 hours. 

(2734) S. F. S. asks : 1. Is it  not pos�i ­
b l e  to telephone a s  far a s  to telegraph ? Why not ? A .  
On account of the escape along the I i lle of the secondary 
current u�cd i n  telephony. Also on account of induc­
tion and earth cnrrents and timc required for static 
char�e and d ie-chargc of l ine. 2. If copper w ires i1l 8tcad 
of platinum wef(� ll:-5cd in incandesce nt lamps. w o u l d  the 
expansion of the wirc he too grcat or not great enough 
to correspond with the expansion of t.he glass b u l b ? 
A. For 1° in a It'n gth of 100 feet glass expands 0'000574 
inch, p lati nu m 0'000571, and copper between 0° and 212° 
0 00115 for each degree. 

(2735) F. G. abks : 1. Is there any dan­
ger of an explosion when nitric and sul phuric acids are 
m ixed together in equal parts withont being reduced to 
the temperature that they usually are when u sed for 
nitl'oglyceriue ? A.  Xo. 2. If the glycerine was added 
Emddenly. would i t  not cause an inst antaneOll� explo· 
sion ? A. Probably not, aS lll i xtllre would be required. 
3. If it would CRU:5e an instan taueous explosion, \'vo u l d  
the eiIt'.ct b e  as great U:5 i f  it had been manufactured i nto 
nitrogly ceri ne ? A. No . 4. Why is there more !S i l ver i n  
8 standard dollar than there is in t w o  half do l lars ? A .  
rrhe s ubs id iary coin iR  only a legal tender for amollnts 
n p  to and less t han $10. Its val ue is statutory for 
these cases. The dollar i s  legal tender for u nl imi ted 
amounts . 

(2736) E. asks : 1. What is the d i ffer· 
ence, if any, between ordinary coal gas and that pro­
duced from ga801ine, and what are the eleme nts and 
signs of each ? A. Gasol ine gas is of far higher spe­
cific gravity (O·SOO or more) than coal gas (0'450 to 0·:,00). 
It contains more carbon and differs in odor. 2. How 
can one produce chemical l y  the different constituents of 
coal gas, separately. and then combine them to produce 
a gas equal or l ike coal gas ? A. This is hardl y  practica· 
ble on the large scale. The chemical mannals tel l  how 

to prepure hyd rogen marsh gas. olefiar..t gas, and car­
bonic oxide. These can be mixed so as to close l y  ap­
proximate to coal gas. 3. Would the act or operation 
o f  manu factnring them separately and combining be 
attended with more danger than the handl ing of coal 
gas ? A. Yes;  it wou l d mUltiply operations. and there 
w o u l d  be mnch lnore danger of explosi ons, etc. 

(2737) A S ubscri ber asks : Would you 
have the kindne8S to publ ish the recipe for the painless 
extractIOn of teeth ? A. The best known method is the 
U8-e of nitrous oxide or h laughing gasQ" I t  has been 
nsed in hundreds of thousands of cases, and no deaths 
have occnrred. 

(2738) J. H. asks for a good cement to 
fasten squure gold and silver wire inlaid in wood. 
A. Try marine glue or bicycle tire cement . Do not 
use common gl ue, as i t  will never adhere. 

(2739) S. E. L. wri tes : I have a meer­
schaum p ipe ; the stem is broken off; please write me 

what I can use to mend it. A . Dissolve caseiuc in 

water glass. Y o u  may m i x  with it  some powdered 
meerschaum or even carbonate of magnesium. Prepare 
the caseine by curdl ing skimmed m i l k  aud fi l teri ng ont 
the precipitate and afterward washing it thoroughly. 
Also 8ee next query. 

marble b ridges .�St ain i ng tloors.-The Peruv ian 

(2740) H. U. C. asks : 1. What is the 
hest cement (or  how to make it)  for mending and re­
pai ri ng broken glas8, porcelaIn, crockery ware, etc., 
that wil l  be (near) water and fire proof, or that will hold 
together strong and lasting ? A. One-third of a pint 

of milk is curdled hy addlll g  vinegar. The whey is 
taken and the white of an egg is stirred into it. Finel y 
div i ded qu ; eklime is added and the mass is thoroughly 
mixe

·
d with a knife or spatula and appl ted to the sur­

faces. After drying i n  air it  is  heated ove·r a stove or in 

a rather r.ool oven. 2. How t o  hend on shape an amher 
tu be such as the stem or mouth piece of a smoking or 
tobacco p i pe. A. S l ight heating softens amber, but it 
is dangerous to att.empt to bend it unless you have had 
experience. 3. IInw bee-t to clean a meerschau m and 
brier root pipe. A.  For cleuning a meer8chaum p i pe 
�ee queries No. 2364 and 2-174. For a woodell p i pe �i l11 p l y 

scrape� huff. and suudpaper it. 4. \\That i!� the heEt or 

good book of practical recei pts for mechan ic, for m e n d ·  

ing- and repairi ng household article!:1, etc. ? A. T h e  
. �  rrechno-C hemical Hcceipt Book," $2 ; H \Vorks hop 
Receipt�,' l  4 vol s . , $8 ; u Dick's Encyclopedia, l l  $5. 

(2741)  \V. L. G. asks : How can plaster 

tem ple of Pachacamac.-Ho w to cat.ch CO il tracts. d rawers w i thont experiencing t.he most intolerable itch· 

-Black b i rch.-Some of t he merits.-Improvc ing, chiefly along the front of the leg bet\\'een the ankle 

your property .-The SCIEN'l'IFTC A M ERICAN a hel p and the knee, hu t more or l c88 over 1 he whol e leg. I t 

to bu ilders . ·-An improved. article for plasterm g, commences at aho u t  the end of the first ten days after 

tiling, and cement \\· ork , t l l u t5trated.-Th c S i n� p n tting on the flan n el,  and continue!; for a month li fter 

clair douhle roc ker, i l l ut-:trated . - A n  i mv ro ved I i t is  taken off, e ve l l though left off at the end of the 

veneer press, i l 1 l1 �truted.- O u r  last 'year'� volume.  �r�t t \�' O  weeks of wear. The 8kin Hhow� no �ie:ll .o
f 

-The Al bany VenetIan b l i nds, i l l ustratl.'d .-A Il'rIt.u.t.lOl1. 81lVe what fol lows from r5cratch l l1g. The l ll­

convenience for ho�pi tal8, fam i l i cFl, etc. , i I l l1�trat- tense itchin g makes it  nbsol utely i mpossible  to ab8tai n 

ed.-The education of cllstolllPrto'. -The Bu ffal o from 8cratchin�. T h i lo5  it; caused by the best (lUality of 

hot blast heating syste m, i l lu 8trated. - rrhe Dr. ,Jaeger's natural wool.  as wel l us by o rd i nary flan· 

o .  Willer " sliding blinds, i l i u"t.rated.-Muel ier's nel and cotton , half of eac h. A. to red flanne l . i t is 
water press ure regulator.-Arti�tic wal l decora. worse. i f anything could be more d i sn,greeabl c . T could 

tions. as well wear the shi rt of Nesstls.  The flannel �h j rt is o f Pari� casts be cl eaned , without beiDg affected as 

The ScientifiC American Archi tects and Bu i lder. 
Edition is issued month l y . $2. 50 a year. Single copie., 
25 cent8. Forty large quarto pages, equal to abont 

two hundred ordinary book pages ; forming, pr"cti. 
cally, a large and splendid MAGAZINE OF ARCHITEC­

TURE, richly adorned with e l egant plates in colors and 

with fine engravings, ill ustrating tbe most interesting 

examples of Modern Architectural Constrnction and 

allied subjects. 

The Fullness, Richness, Cheapness, and Convenience 

of this work have wnn for it the LARGEST CIRCULATION 

of any Architectural pnblication in the world. Sold by 
all newsdealers. 

MUNN & CO . . PuBLISHERII, 

361 Broadway. New York. 

not 1"0 barl, though it  a.oes cause aD itching of the forc- th ey are by water ? Ao There is no ,good way short of 

arm. Be kind enough to an8wer throngh your Notes rll bhing w1 th gro l1nd pumic.e or very fine e-and paper. 

and Queries : 1 .  \Vhat. causeH this effect ? A . The flan- Various methodH of renderin g them imperv ious are gi nm 

nel, and it is a personal id iosyncrasy. 2. What will in the receipt books, a polish being imparted that enables 

prevent it, the flannel still being worn ? A. Nothing ; them to be 8ati8factori ly  c leaned, O therwise the best 

perhaps by si lk or linen nnderwear interposed between plan is to keep du st off, as once it has obtained a hold 

wool and skin. 3. What wil l  allay the itching within it adheres tenaciou81y. 

any reasonab l e  tin'c ? A. Leaving off flannel or wool, (2742) N. A. asks h o w  much wire is re­
or according to suo;p;estion in  No. 2. 4. If it cannot be qnired to wind sewing machine motor as described in 

prevented, flannel bei!lg worn ,  what sub8titnte, not snb· ' SUPPLEMENT, No. 759 ; how mucR for field, No. 16 
ject to the .ame objection, for the flannel can be worn double C C, and for armature No. 20 donble C C mag­

i n  cold weather ? A .  Silk , or fol lowi ng No. 2. net wire ? A. About 3).-2 pounds of No. 16 wire for the 

(2732) P. C. Ilsks : 1. Which is  the most field magnet "nd %: pound No. 20 for the armature . 

convenient. 8haole tn be given TO till' wal ls of Il photo- (2743) G. B. J. asks one or more of tll!' 
graphic dark room ? A. An orange red color. 2. How i best formulas or pro�esse8 or waterproofing compressed 
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paper so tilat it will not be affected by either ilot or cold 
\'vater. A. Pa.rchmentizing by treatment in a relatively 
]argp. quantity of a mixture of 2 volumes sulphuric acid 
with 1 volume water is the best. This may be applied 
to single sheets afterward compressed into pasteboard. 
After immersion in acid it must be washed off with 
water and dilute ammonia. The requirement of resist­
ance to hot water excludes paraffin and varnishes gen­
erally from the J i st of snbstances which might answer 
your reqnirements. 

(2744) S. P. aRks : What will put a 
gloss finish on oil cloth that won't crack when rolled 
up? A. We can only suggest the best quality of varnish 
applied in 8uccessive thin coats. Possibly celluloid var­
nish would answer. Japanning would be excellent if 
the goods wouid stand the heat. 

(2745) O. A. R. writes : I have a m eer­
schaum pipe wbich when warm I have been rubbing 
with white wax to make it color. I have rnbbed in too 
mnch; can you tell me how to draw the wax out ? A. 
Keep on smoking the pipe and wipe off the wax as it 
exudes from the pores. The trouble will thus be rec· 
tified. 

(2746) C. W. C.-The best information 
we have places the annual consnmption of borax in 
this country at about 2,000 tons. 

(2747) W. J. R. asks : Will you kind ly 
tell me how to make a good sticking paste for sticking 
st.amps and labels on beer kegs. We experience a great 
deal of trouble in cold weather by stamps blowing off. 
A colorless paste would be preferred. A. If rye flour 
paste will not answer, try freshly made solution of gum 
tragacanth, or try one of the pastes given in the SCIEN­
TIFIC AMERICAN, November I,  1890, page 281, and Octo­
ber 11, 1890. page 2-Z7. 

(2748) I. T. E. asks how to make a 
cheap flour paste, snch as is nsed by paper bag manu­
facturers on machinery. A. Rye flour paste, made by 
hotling rye flour with water, is the best of the simple 
pasteo. and is used by bag makers. For other formulas 
see SCIE 'fTIFlC A"ERICAN, as in preceding query. 

(2749) C. W. H. asks (1) for a recipe for 
making a chemical ink eraser. A. Mix equal parts of 
oxal ic lind tartaric or citric awls in powder. When to 
be used,dissolve a little in water. It is poisonous. 2. A 

recipe for making mucilage in stick form. A. Mouth 
glue is what you refer to. Soak good glue in water for 
a day or more nntil softened. Pour off excess of water 
and melt the glue. For each part of glue used add one­
half part.of sugar ; mix and pour into moulds. 

(2750) W. H. E. : How can I make a 
thin skin that I have, tough : and strong ? A. Massage 
or rub the skin thoroughly with flesh brush. Bathe 
frequently with cold water. Once or twice daily sponge 
with solution of coarse salt ir. alcobol or water. 

(2751)  W. E. B. ask� : What is the best 
matenal to make the covering of a balloon that will 
hold bydr02en w i thout leaking? A. India rubber cloth 
or sheet is the only tissue that can be recommended, and 
it is too heavy and expensive. The gas is almost im­
possibl e to retain. For regular balloon varnish, its 
preparation, etc., we refer you to onr SUPPLEMENT, 
No. 726. 

(2752) G. H. W. asks for dimensions of 
induction coil for telephone transmitter, viz. , size and 
amount of wire in primary and secondary coils. A. 
Tbe Bell Telephone Company's coils are wound thus: 
Primary, Y2 ohm, No. 18 to 24 wire; 8econdary, 80 
ohms, No. :36 wire. This gives for No. 18 wire a length 
of 75 feet, for No. 36 wire a length of 186 feet. Other 
leneths can be found in electric resistance tables. 

(2753) C. L. S. asks for the best polish 
to Il[ote on pianos alJd organ�, etc. , something easily ap­
pi led, that will give a good gloss. A. Apply olive oil 
and water mixed on the palm of the hand. No 
severer treatment than this should be necessary. Rot· 
tenstone and oi l  may be applied with a piece of fine 
cloth in very bad cases, to be followed by the hand 
ruhbing described . 

(2754) J. M. F. asks for a good receipt 
for making a cement to put paper on iron pulleys. A. 
Use fresh and thick solution of gum tragacanth. 

(2755) W. M. C.  asks : Wishing to freeze 
ice for my own falni ly use, I write to ask how I can 
freeze It in boxes, what kind of boxes, ano. how I can 
get it out of them ? A. Water can be frozen by freez­
ing mixtures. such as 1 part nitrate of ammonium and 
2 to 3 parts water, but on a small scale it is expen­
sive and nnsatisfactory. )Iost of the salt can be recov· 
ered by evaporat ion. The freezing mixture can be ap­
plIed in an ice cream freezer. The ice can be removed 
from the boxes by pouring hot water over them while 
inverted. Use tin boxes. The freezing mixture must 
be st i rred vigorously. 

(2756) J. I .  C. asks : Of what is the red 
material on the edge of tahlets composed ? A. Glne 50 
l)art�. gl ycerinc 9 part�. water enough. Color to suit 
with aniline or cochineal. Soak glue in water alone, 
then dissolve, and finally add glycerm. 

(2757) A. c. W. w rites : To sett le  a d is­
pute, and one which is l iable to bankrupt somebody nn­
Jess nipped in the bnd, I would ask, as I agreed to foot 
it, if ice forms underneath or on top, i. e.,  after say 3 
lDches is formed, does it continue to form underneath 
or does it form on the top ? A. It forms underneath, 
sometimes SllOW and s lu�h add to its thlcknC'f:l8 by freez­
ing on its surface after becoming solidified by rain 
or thawing. 

. 

(2758) W. H. M. writes : I am troubled 
with an·over production of fatty matter from the 
sebaceous glands, and my nose keeps shiny and 
greasy all the time. Can you kindly snggest something 
to dry these glands up? A. It would not be advisable 
to dry the glands up, but the secretion may he dimin­
ished and the nnpleasantness removed by tbe use of Cas­
tile or ivory (toilet) soap applied thoroughly with nail 
brush abont three times a week, or oftener. Sponge 
the nose gently with ether on the al ternate days. Or 
you may nse a saturated solution of boric acid and 
alcohol applied with soft linen rag three or fOllr times 
" dIlY. 
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(2759) C. O. D. asks : Will you be kind 2. Will sirup of 24° Baume density fall over a vertical TO INVENTORS. 
enough,to.tell me, if you can, how to reduce paraffine row of horizontal tubes as rapidly as water in 1600 heat 
wax.so that it can be worl<ed with tbe hands ? I wish and 21 inches vacuum? A. It will not, as it will con · 
to make plaster of Paris moulds in wax for confection- tinually thicken and concentrate in its descent. 3. 

ery uses. I have used glycerine, also lard, but have Can you give any preparation with which to paint 
had no success yet. I kuow it can be reduced and wrought iron, which will withstaud 220· heat and 
worked in that manner,but don't know how to do it. A. muriatic acid ? A. Nothing rel iable can be given. 4. 
Mix the paraffin with olive oil, melting all together. Can you also name a preparat.ion which will prevent 

An experience of forty years. and the preparation of 
more than one hundred thousand applications for pa­
t.ents at home and abroad. enable us t.o understand the 
laws and pract�ce on both contillents. and to pOflseas un .. 
equaled fac i l i tIes for prucurinl! pat.ents evervwhere. A 
syno.psls of the patent. laws of the Uilited States and al l forel�n countries may be had on appl icatIOn .  and persons contemplating the securing of patents. either at home or 
abroad. are invited to write to  this office for prices, 
which are low. in accordance with the times and our ex­
tensive faci lities for conductinf;! the business. Address 
M U NN & CO .. office SCIENTIFIC A M ERICAN, 361 Broad­
way. New York. (2760) J. R. H. asks : 1. What is the 

iron from rusting and which will run off when heated to 
1900 ? A. Try paraffine wax, made more fusible if 
necessary by olive oil. pressure per square inch at a depth of 1,000 feet below 

the surface of the water, and what is the rule for find­
ing the same ? Also is It true that a weight that will 
sink a man to a depth of 50 feet will sink him to any 
depth. If the pressure on th� inside of a cannon at the 
time it is fired is 60,000 pounds per square inCh, what 
is the pressure at the time the ball leaves the cannon or 
gun, Bay it is 60 feet long, as, for instance, a pneu­
matic gun now in nse ? Could you please give me the 
rule for finding the pressure of powder or dynamite 
when it is exploded ? A. Multiply the feet in depth 
by 0'433 for the pressure, which at 1,000 feet is 433 
pounds per square inch. Any body that will sink 50 
feet will go to the bottom at any depth. The pressure 
in a gun is relieved at the instant that the ball passes 
the mouth, It is the reltef that makes the report. The 
pressure in a pneumatic gun varies from [00 to 700 
pounds per square inch as the cbarge moves along. 
'rhe pressure in the best ordnance is from 40.000 to 
50,000 pounds per square inch. The rule is derived from 
the power of the powder or dynamite, of which the ex­
pansive test is the principal factor. See article " Pro­
jectiles, .. in Chambers' Mathematics, $1.50 mailed. 

(2761) H. T. B. asks : Will yon please 
give a formnla for magnesium powder, such as is used 
on the stage ? A. 

Chlorate of potash . . . . . . . . . •  • •  • . . . . . . . 3 parts. 
Perchlorate of potash . . . . . • . . • • . . . . . . . .  3 .. 
Magnesium powder . . . . . . . . , . . . . . . . . . . .  4 u 

(2762) W. S. F. asks how to make a shoe 
dressing for ladies' shoes. A. We can supply you with 
. .  Workshop Receipts," 4th series, $2, which contains 
nnmerons receipts for blackings. Also consult query 
No. 1104. 

(2763) G. V. A. asks : 1. Does heat ap­
plied to a casting with a hole in it increase or diminish 
the size of the hole? For instance: I saw an engineer 
undertake to remove a crank pin from a large cast crank 
by heating the whole to almost a red heat and then cool 
off the iron ahout the pin before undertakinv to re­
move it. His philosophy was that the cooling contracted 
the iron away from the pin, thus loosemng it. A. The 
expansIOn or contraction of a hole in a mass of iron de· 
pend. very much upon the relative thickness of the iron 
in proportion to the size of the hole. If uniformly 
heated, the hole and metal expand t.ogether by heat, 
while in a large maes of metal heated, tbe hole will en· 
large by cooling the metal immediately around it while 
the outside remains hot. This is on the principle that 
the metal is somewhat elastic and yields to the expan­
sion strain of the heated outer mass. In the case that 
you state it waB of course necessary to cool the crank 
pin as much as possible. 2. When a boiler is worked 
With a high pressure and shut down for the night, 
everything being tight, what sort of a vacuum will be 
produced in the cool ing down? Can it in any way be· 
come dangerou8?  Will the water in the boiler show its 
natural or true level while there is a vacuum ?  A. The 
cooling of boilers that are tight often produces a partial 
vacuum, which is of no harm. 8S a perfect vacuum is 
never over 15 pounds to a square inch. and the vacuum 
in boilers seldom reaches 10 pounds, for which they are 
amply strong. The case i s  different in the copper 
boilers of our kitchens. which arc very thin and have 
been known to collapse by vacuum. The vacuum does 
not affect t.he water gauge. 

(2764) G. A. K. asks whether fluor 
spar is found in ore, or not, and the color of the same. 
I have found a certain ore which I have reason to 
believe contains something of that mineral. A. Fluor 
spar is found as a natural deposit in great qnantities 
and in various colors. It may be transparent and 
crystalline or massive and opaqne. 

(2765) M. Mel.  is the 
simplest method ot making rubber stamps? A. By 
pressing a sheet of mixed rubber against a plaster 
matrlX while heated to abOilt the temperature of boiling 
water. A small pres.s i s  used. By illr.rca8ing the heat, 
the rubher being still in press, the curing is effected. 
The matrix may be made from plaster of Paris by 
castiug it upon the face of oiled type. We also refer 
you to query 2696. 

(2766) J. W. F. asks (1) how to dissolve 
crude or vir!(in rubber. ,What I want is to soften the 
rubber so I can work It into a round bal l and remain 
pliable to collect waste gold around the fini.her's bench. 
A. Chloroform, tnrpentine or benzol are recommended 
as solvents. You can softer. the gum by low heat, about 
that of boiling rvater, and pre"" it into shape. Coat 
your mould, etc. , with talc powder. The best "tl bstance 
of all for this purpose is what is known as . .  burned 
rubber," sold for artists' use III removing crayon marks. 
For fuJI particulars of manipnlation of India rubber, 
burned rubber, etc., \'\'e refpr yon to U RnbbE:f Hand 
Stamps and the Manipulation of Rnbber," which when 
published we will supply by mail for $1. 2. Also how 
to water silk. A .  Silk is watered by hot calendering 
between engraved surfaces. 

(2767) W. H. G. writes : I had an ar/!u­
ment the other day with a friend of mine, and he said 
if you could dig a hole through the center of the earth 
to the antipodes, and then drop a stone down from the 
top, it would hang in the middle with nothing to hold 
it there ; another one put in on the other side would 
come up to meet it, and both would hang there without 
anything to hold them up. Will you please give me your 
opinion on this subject ? A. The stone would naturally 
seek the sides of the hole. If it remained effectively 
equidistant, it would act as your frtend describes, after 
oscillating up and down for a while. Tbe serond stone 
under the same conditions would act a' described. 

(2768) J. W. B. asks : 1. Has muriatic 
or sulphuric acid greater effect in dissolving wrought 
1ro1l1 A. There 18 little or no difi'erence between them. 

(2769) J. B. S. writes : Would you have 
the kindness to give me a simple rule, and au illustra­
tion of the following : How many superficial feet are 
tbere in a marble slab � inch thick and 18 by 18 inches ? 
A. 'rhe superficial feet in one face are given by multl_ 
plYlllg tbe width and length together, both expressed in 
inches or in feet. If in inciles, the product is divided 
by 144 to reduce to superficial feet. If to be reduced to 
feet one inch thick, multiply by seven and divide by 
eight. Thus 18 by 18 = 2� superficial feet. This re­
duces to 1H superficial feet one inch thick. If the en­
tire superficies, both sides and edges, is meant, we must 
take dou!>le the are3 of a sinl:le face to give both sirles 
and add the product of % by 72 inches (the perimeter) 
= 63 square inches or {� superficial foot. The total 
therefore IS 2� + 2]( + {. = 4U enperficial feet. 

(2770) G. A. G. writes : We h ad a call 
for some extract of 8moke to put on meat instead of 
smoking it. Do you know of any such extract? A. 
Crude pyroligneous acid comes the nearest to your re­
quirements. Nothing can supplant the smoking pro­
cess for real efficacy. 

(2771 )  J. H. M. asks : What chemical 

INDEX OF INVENTIONS 
For which Letter. P a t e n t  of the 

United State. were Granted 

January 13, 1 891,  
A N D  E A C H  B E A K I N G  T H A T  DATE. 
I See note at end of l ist about copies of these patents.) 

ACid, dioxynaph thal tne·mono-suJ phonic, M. 
Ulrich . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . •• . . . . 44f.679 

Alarm. See Water alarm. 
Animal trap. I I . H.  May . . . . . . . . . . . . . . . . . . . . • . • • . • • • .  444.760 
Automatic camera. Fisher & McFarlane . • • • . . . •  0 .  4-44.488 
Axle and bolster, vehicle. L. P. Friestedt . . . . . .. . . . 444.5ro 
Axle lubricator, .J . Rharkey . . . . . 0 • • •  0 . . . . . . . . . . . . . . .  444.58,2 
Axle, wagon. L. P. Frie�tedt . . . . . . . . . . . . .  t o  • • • • • • • • •  444,591 
AxleH. hub attachmg device for vehicle, H. F. 

Bock . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . .  444.517 
Axles" rollA for manufacturing car, D .  L. Evans . •  444.746 
Ball. See Paper bau. 
Rand and t ire set ting machine, J. H. Samuels . . . . .  444.547 
Band cutter and t'eedpr. O. A nderson . . . . . . . . . . . . . .  444,478 
Beams and girders. lengthening metallic, P. H. 

Jackson . . . .  . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . .  444.579 
Beams. lengthening metal l i c. P. H. Jackson . . . . • . .  444.&78 
Bed bottom. �pring, L. B. Houston . . . . . . . . . . . . . . . . . 444.tilO 
Beer coo l in/! apparat.ns. D. L. Holden . . . . . . . . . . . . . .  444.5:)3 
Bel l .  ma/!neto, \\'. R. Patterson . . . . . . . . . . . . . . . . .. . . . . 444.600 
Bellows. �. '1'. CuI p . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . 444 .744 
Bicycle, W. R. O'Nei l l  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  444,ti;{!J 
Binder, temporary. J. Dornbirer . . . . . . . . . . . . . . . . . . .  444,695 
Bit. Hee Bridle bit. 
Bit for horses. C. P. Gregory . . . . . . . . . . . . . . . . . . . . . . 444.425 

change, if any, takes place in the atmosphere of a closed Blankets, etc., machine for finishing, �A. F. Bor. 
room heated by a red hot stove ? A. It is believed that Boir.;�\ed';stai: A: .p: ·(;j.eq'i';: :  : : : : : : : : : ::::: ': :'.:: : :  !!t��� 
carbon monoxide gas, which is poisonous, can pass 
throug-h red hot iron. There is some doubt, how�ver, 
as to how far the action may go, and as to whether it 
may be enough to be injurious or not. 

(2772) P. B. writes : I find that a pl unge 
battery, or rather a chromic acid battery, of very large 
currcnt can be constructed with the carbon cup of thc 
Laclede battery, nsing fOl zinc a zinc of the Bunsen 
battery, pint size. The zinc is to be bent out so as to 
set in the end of the jar, and a channel cut into the 
carbon cup to allow the ZIllC connection to pass out 
without touching. The bending must be done before 
amalgamation. I do not know the amperage of a cell 
thus constructed, but it is quite large, for one cell will 
heat a short piece of platinum wire. snch as goe8 in 
lamps, almost white hot. It has a very good life, and 
with small zincs will, I think, maintam its initial cur· 
rent for five or six hours, which is doing very well, con­
sidering that each cell bolds Only a quart of solution. I 
have been experimenting by using- iron in place of zinc 
in plunge batteries. It appenrs to give almost as good 
an electromotive force as zinc, and I believe can be 
nsed witb much stronger solutions, and does not heat 
l ike zinc when unamalgamated. It is certainly much 
cheaper. The iron I found best adapted to that use, of 
any I used, was the largest size of iron wire nails, or 
wire rods. Should any of your correspondents experi_ 
ment in this directiou or find out the amperage of the 
cell mentioned, I, and I am sure others, would be glad to 
hear from them. I desire to ask you how the white 
surface caused by dilute sulphuric acid fal ling on colored 
marble can l:e removed. A. By repolishmg by means 
of powdered pumice stone followed by putty powder. 

Boiler stand or support, A .  P. Creque . . . . . . . . . . . . .  444.ti�3 
��:ie��'d c�r:���·tt���l .Bli�T�ig : : : : : . :  : � : :  .. : : :  :::�: � tl!:�� 
Bolts, et.c . •  machine tor heading. C. S. Sea.ton .. . . . .  444 ,460 
Book. bank account. W .  '.rhomson . . . . . . . . . . . . . . . . . .  44-t.5S.3 
Books, met.hod of and mechamsm for making 

blank. E. N. Martineau . . . . . . . . . . . . . . . . . . . . . . . . . . . 44t.{;99 
Boot, 1\1 . F . •  Tarden . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  444.�OO 
Boot or  shoe scraper, C. Spahmer . . . . . . . . . . . . . . . . . . 4 14,716 
Box. See Journal bex. Lett.er box. Stuffing 

box. 
Brace. Sep \Va!lon spring brace. 
Bracket. See Lamp brflcket. Umbrella bracket. 
Brake shoe. C. IV. Koepper . . . . . . . . . . . . . . . . . . . . . . . 444.508 
Bricks.. t l 1es. etc . ,  a pparatus for moulding pat-

terns on ho l low .  It. M. Downie . . . . . . . . . . . . . . . . . 444.f,28 
Brid le  b i t .  R. �;Ill er�on . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . 444.629 
Bul let!ol ,  man u ract.nri ng, A. Weed . . . . . . . . . . . . . . . . .  444.474 
CalCimine. compound for, G.  A. Casselman . . . . . . . .  444,776 
Camera. See Automatic camera. PhotographiC 

camera. 
Can. Shipping- can .  
Cane and camp stool. combined. A .  Schneider . . . . 444.mt 
Car ('on trolling: device. electric. E. M. Bentley . . . .  444.4'j� 
Car coupling. }J. N. G ifford . . . . . . . . . . . . . . . . . . . . . . . . . . .  444.fi91 
Car couplinll. C. \V. Hunt . . . . . . . . . . . . . . . . . . . . . . . . . . . .  444.594 
Car cou pling. C. P. Jacobs . . . . . . . . . . . . . . . . . . . . . . . .  444,493 
Car coupling implement. T. J. "rhorp . . . . . . . . . . . . . . . 444.MB 
Car, electriC rai lway, E. M. Bent ley . . . . . . . . . . . . . . . .  444.480 
Car, electric ra i lway. L. A. McCarthy . . . . . . . . . . . . . .  444.539 
Car pusher. C. A. K imbal l .  . . . . . . . . . . . . . . . . . . . . . . .. . . 444,443 
Car replacer. A. G. McKinney . . . . . . . . . . . . . . . . . . . . 44L�8S 
Car. sleeping. M .  II. Troop. Jr . . . . . . . . . . . . . . . . . . . . . . . 444.468 
( 'arbon for arc l ights. B. S. \Vard . . . . . . . . . . . . . . . . . . . 444,471 
Carding machinery. It::. V.  Bates . . . . . . . . . . . . . . . . .. . . . 444 .720 
Carpet fastener. stai r. ·W. O.  Collins . . . . . . . . . . . . . . 4H.589 
Carpet or 011 cloth stretcher. A. R. Anderson ... . . .  444.41 5  
Carpet. stretcher. D. II . McB'aU • . . • . . . . . . . . . . . . • . • . .  444 ,r.u3 
Carriage. ballY. F. S. Brillgs . . . . . . . . . . . . . . . . . . . . . . . . . .  444.519 
Carriages, wheel locking" device for baby, Graham 

& McDonald . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  444,432 
Carrier. See Cycle l uU"gage carrier. 
Cart, road. S. J. M cDoDa l d  . . . . . . . . . . . . . . . . . . . • • . . . .  44l.456 
Cel lu lose films, producing, J. 'Vi l l iams . . . . . . . . . . . . . 44·1.515 
Centerboard tor vessels. �'. M.  Moore . . . . . . . . . . . . . .  444,501 
Chairs, sofas. etc . •  attachment for. J.  Znpp . . . .. . . .  444.719 
Chisel, mortisinll. A. P. Lanterman . . . . . . . . . . . . . . . . 444..1)96 
ChUCk. drill, N. E. Aust.in . . . . . . . . . . . . . . . . . . . . . . . . . . 444.586 
Chute. coal and grain. T. W. Emery . . . . . . . . . . . . . . . . 444 .:45 
Cigar blank, H. N. A nderson . . . . . . . . . . . . . . . . . . . . . . . . 4·t4,fi24 
Cigar machine . . J. E. Rickards . . . . o . . . . . . . . . . . . . . . . . . 444,768 
Clamp. See Extemnon clamp. 
Clamp. P. Brown . . . . . . . . . . . . . . . . . . . . . . . . . . . • • • . . • • • .  444.484 
ClOCk. independent electriC. E. G. Hammer . • . . . • • • 441 .4ll3 

NEW BOOKS AND PUBLICATIONS. Clock pinion, A. Bannatyne . . . . . . . . . . . .  . . . . . . . •. . .  444,684 
Clocks, e l ertric hand setting mechan1sm for, 

THE Lum OF JOHN ERICSSON. By Wi!. Bra,l l ey & Packer . . . . • . . . . . . . . . . . . . . . . . . • • • . • . . . .  444.482 

l iam Conant Church. Illu strat.ed .  g�;g�� fr\�ii���?l�i�Uiiayden· : : : : : : : ·:. :·.::· . . : : : : : : :  �!!:�� 
2 vols. New York : C h arles Scribner's Coach. combined s leeping and day, A. A. Bran-
Sons. Pp. xii, 303 ; x, 357. Price $6. COjf��D!flr�ii: ii: ·i· c: �"t"or�a:ri: : : : : : : : : : : : : : : : : : : : : : : 1!!:m 

In these two books the complete biography of Ericsson 8gffr;gP��p�rat�s�;�)1�7�{�· i:ioi;ert�� � : :  � : : : : : : :  :::: .. .. 1!!:1l� 
IS given by one selected by the great engineer as his bio- �61U�� �:;.�

a
����.

s
a��I�:lf�����:k� H:;!�I���j4i,55b·. lli:��1 

g-rapher. Whatever popular renown has been attained CoUar and tie holder. shirt . W. I I .  Harbour . . . . . . . .  4'4 ,511' 
by the more public achievements of his busy l ife, many gg�a

;r��:��
n��C���i�·:,·I� (�:.Sn;�&

r
Wi't'e::::::::.: tt�� 

of the most interesting and characteri8tic features Conduit inspector. J. JJ. Blackwell . . . . . . . . . . . . . . . . . 444 .tiS7 
of John Ericsson are nnknown to the publ ic. He was 2gg�

e
h·ol�:;. 'Ti.q����M)!Griff . . • • • . . . . . . . . . . . . . . . . .  444,612 

80 particular in his work, and so mindful of his repu- COu�:��cou���Il�a�v�7��\i:!fe co�gl�:g�OUPling. 
tation, that he hesit.ated to divulge much that he did Cow tail holder. E. G. �'arnham . . . . . . . . . . . . . . . . . . . . . 444.428 

which was in itself of tbe hig-hest merit. All through Crate. G. IV. Worden . . . . . . . . . . . . . . . . . . . . . . . . . . . . 444,657 

' the two volumes instances of his skill and ingenuity in �����br�)f��riv�C�: ��.l.hB)�k:���·.·.·.·.·. ·.·.·.·.:·.::·. � ·. ·. : : :  1!1:iU 
engineering are met with. It is refreshing to read of Cultiv�tor. A .  II . .. lll'I Pp ·  . . · · ·  . . . . . . . . . .  · · ·  . . . . . . . . . . · 444,800 

Currler'� kn i fe. l I .  B. Bryant . . . . . . . . . . . . . . . . . . . . . .  444.72-1 
his way of meeting the conservatism of old-time pre- Cuspidors. device for clean ing. J . l\1cPherson . . . . .  444,710 
jndices which so often songht to thwart him. It is an ex- Cut\��re �iltt:�.

nd cutt.er. Holt and rivet cutter. 

cp,llent lesson for the inventor of to-day when told that Cuttinll machme�, carrier attachment for, E. W. 

he i8 striving after the unattainable. Bllt the moral Cycl!,°IS�ggage· ca:rr;er:'i- : ·G·:Ailen ei "tiC. ::::::::::: m:��� 
effect of the lifework of ErICS"OD and some few others Dental plate. R. J. Wenker . . . . . . . . . . . . . • • . . . . • . . • . .  444,622 

has heen felt in this direction. and people have learned Br:.
k, 

ie;i�r���haiJ'geabie·die�· 
. . . . . . . . . . . .

.
. . . . . . . 444,003 

to be more cautious than hitherto in pronouncing Distil l ing wood, apparatus for, A. Kocb . . . . . . . . . . . . 444,704-

things to be impossible of execution. 'Ve have already Jj�:�� g������k�:�a�;� '&' S'�ith' 
. . .  : . : : .  : : : : : : : : : : : : ::t+2� 

in our colnmns given resumes of the work of Ericsson. g���';.��nc7��':;r \�I�:;tt:��;r�O£j. <ik�gr:I�::::::::: : i!g:� 
We are exceedingly glad to find his fnll biography so Dye. blue. Mohler & �Iayer . . . . . . . . . . . . . . . . . . . . • . . . . .  444.538 

hand80mely and adequately presented to the public in g���:::�:!����'f�r·I�·c���o�;;;e8: idi: i·ri;..es : : : : : : : i:::l�t 
book form. His views on mathemat ics are �ometimeR ��l ectric Ci rcuits. contrul l ing currents· ,  upon. J .  
evidenced strikingly. He he lo that Ihp ordinary mathe- �Jle���)i�

k
������ ts·:pha;e· indic.�tor foraiternaii�g: 

444.553 
matician had no reasoning power or he would not he ' C. S. Brad ley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  444.7�1 

driven to the use of symbols nni;l te l l igibJe to othere. �l:���:� ���T�!���.�:
i
h������jl.·:::::. ::::::::� . : : ;  !!t:�� 

�e wrote .a letter giv�ng a short m(> thod f.or determin- �l�gi��g �ra�'hi�����t·h�'"tO��d�:��mo. 'iCE:iiaii::: ffi:�� 
mg the thickness of tron plate •• endmg With the note, �]Iectnc machinery, dynamo. J. B. KIltz • • • . . • . . • . . .  414.481; 
., A great mathematician would cover half a dozen �::�i��� �:��)���';iuft°. 1 ?\tl.oR�:ight: : : ·. : : : ·. : :  :.:: .... : ::l::J� 
.heets with figure8 to solve the above problem." His Electrical sporting indIcator. S. D. Mott . . . . 44Mfi2, 444,453 

ab�ol nte rel iance on his drawings appears when he �!:�:i��·an
SJ�nEd�e��

t
:�

c
a���:�

t
p�·Newcomer . . . . .. . .  444.540 

rejected the use of measurements of partial 1y com- Elevator sh ifting ropes, grip for, S. C. Swett . . . . . . 4,4;4.556 
pleted engines having keyway� rut  and all arranged Eng��l�Pi�:�n�i

l�
�
I
.
ex engine ... Jordan engine. 

by the drawing only. The acconnt. of the caloric steam- Engi !les, cut-off mechanism for steam, E. J. Cha-
ship Ericsson, with her giant cyhnders 14 feet in En,J'�ro·p;di: :A: j :  ·Rieckej.·t::::::. :::::::::::::: : : : :  !i!:il¥ 
diamet�r. of her stormy .voyage t.o Washington, of the ����gl��nr

g 
f�)�P:�:��

s
l i!b�ic��n���ni;aper8/etc.: 

444.674 
perfectIon of the machmery, whIch proved unable to cabinet. B. Handforth . . . . . . . . . . . . . . . . . . . . . . . . . . . .  444,701 

impart the neceRsary speed, of her sinking off Sandy ����:�g�::�. 
CI�:PS�;k�' ei��:c��·r: · · · · · · · · · · · ·  

. • • . . . .  444,510 

Hook, with a vie w of the vessel at sea, reads l ike a }i"'abric turfing implement, Lewis & Generelly .. . . . . 444.545 

novel. The plan was abandoned, to Ericsson's most bit· ���.i"iri�"cl!��18�if�cEy�oof����� · : :  : ':.: : : : :  :'.:: : : :  ::t�+t 
ter disappointment. Column after colnmn rcould be Feed rack, J. �'. �'It.zgerald . . . . . . . . . . . . . . . . . • . . . . • . . . .  444.577 

filled with the accounts of the inventor and of his work. ���g�·b�;l�;n�
i
�::�r::�n

n
e: j,ici{ei: ·ili.;Ei: Witter: : : : :  !tN� 

The book itself must be recnrred to by those intere"ted Fence maohine. wi re·and-slat. J. M. Orcutt . • . . •• . .  44� .55� 

in one of the most picturesque lives of the present day, �:��: �;��!
n
:. Mi������ .':: .�:. �.���.

i
�� : : : : : : : : : � : : :  :tt:+gi 

A handsome calendar for 1891 has been F
en

�:r¥�8
ts

:.���:: ��
ta

:
l
.
ic

. �?���:.�?::.�: .� 
•

. �.����: 444,4!l'l 
Field glasses. compass attachment for, E. G. issued by Messrs. Styles & Casb, printers and sta­

tioners, No. 77 Eightb Avenue, New York. It bas 
attractive views In colors of tbe old colonial days in 
New York, and a large plain dial, with prominent 
dgures lind pointer, for each month. 

King . . . . . . . . . . . . . . . . . . . . . . . . • . . . • • • • . • • • • . . . . • . . 444.795 
Filter. etc . . F. Breyer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 444.483 
Fi l ter, K M .  Knight . . . . . . . . . . . . . . . . . . . . . . • • • • • • . . • . . .  44 1 .754 
�'i l t er. W. W. Wh;ddlt . . . . . . . . o o  • • • • • • • • • • • • • • • • • • •• • •  44�.623 
Fi ltering apparatus, H. Stockheim . . . . . . . . . . .... . . . 444,n3 
,"'j re escape. II. C. Molr . . . . . . • . . • . . • • . • • • • • • • • • • • •  n •• 444.670 
Fire escape, W. H. Wyland . . . . . . " . . . . . . . . . . . . . . . . . .  "4,'l88 
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60 Ititutif i t  �Ultritau. 
� Ire e.cape ladder, E. Eder . . . . . . . . . . . . . . . . . . . . . . .  444.607 Railway .wltch. A. M. Grubbs . . . . . . . . . . . . . . . . . . ... . 444.633 
" Ish  hook, J. Stretch . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . .  444,6.56 RaIlway tie, Hol l in & Smith . . . . . . . . . . . . . . . . . . . . . . . . 444..4.39 
i:I' lume or condUit. M. H. Laybourn . . . . . . . . . . . . . . . . .  444.4Hb Hallway time Signal, F. Robmson . . .  . . .  . . . . . . . . .  444.f�J 
fi'oldlllil gate. W. R. Pitt . . . . . . . . . . . . . . . . . . . . . . .  . • . . . .  444.7ti5 Rai lways. cu rrent collectin� devlcp. for electriC. 
ll'l ame. �ee Spectacl e  frame. R. M. Hunter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  444.566 
F'urnace. �ee Cruclble furnace. Railways, rack rail for rack, P. Simons . . . . . . . . . . . . .  44-t,fJ41 
� urn ace. H. Petersen . . . . . .  . . . . . . . . . . . . .  . . • • • • . . .  444.671 R.egulator. See Electric machme regulator. Furw 
��UrI1dCe regulator. K J. Colby . . . . . . . . . . . . . . . . . . . .  444.mn nace regulator. Watch regulator. Water 
�' url1 l t ll l  e. SChoo l .  O. S. Garretson . . . . . . . . . . . . . . . . . . 444.mm clo�et valve regulator. 
Gas l l�b t  er. e lectriC, T. W. Lane . . . . . . . . . . . . . . . . . .  444.700 Resonator. molecular sound, G. F'. Shaver . . . . . . . .  444,464 
Ga:ol pl od ucers. poke pole for, G. W. Goetz . . . . . . . .  44 .... 0,)1 Reticul e  or pocketbook. A. AldrICh . . . . . . . . . . . . .  4& ... . 4 14  
( ; ,lle. �ee � oldl Ilg gate. RheostatIC SWitch. J. II. },ehman . . . . . . . . . . . . . . . .  , 444.707 
( . I , li"�, decorati ng. G. W. Martin . . . . . . . . . . . . . . . . . . . . .  444,797 H.oundabout. A. \V. Ul lven . . . . . . . . . . . . . . . . . . . . . . . . . .  444,585 
h la��. manufacturing'. R. S. Pease . . . . . . . . . . . . . . . . . . 4H.56U Ruler and blottinol{ pad holder, cornbmed, J .  L. 
:; :(��r�'.;:et�r.n�i\�tien·er·&' Va·rns .  : : : : :  .... : : :  .... : : . : :  : : :  1!!:4� Sad �����f,: S·:Bak·er · · : : : .  : : : :  : : : : : : :  : : : . :  . .  : : :  :: . : : :  It::�� 
(J ratn scourmg machme, W. Morgan . . . . . . . . . .. . . 4-14.763 Sad Iron heater. A • •  J acoby . . . . . . . . . . . . . . . . . . . . . . . . .  444.5..,4 
(J u n .  breecitw loadlnll, B I,lchon & Mlmard . . . . . . . . . . .  444.574 Saddle. harness. W. O. Mi l ler . . . . . . . . . . . . . . . . . . . . . . .  444.761 
(J ll n with pneumatical l y  operated magazmes. Sage brush, machine for destroymg, W. D. 

m,lJ,!aZIPe. It. Uln�more . . . . . . . . . . . . . . . . . . . . . . . . .  444.nGf) Arnett . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  444.417 
Harne hook. W. J .  Dankworth . . . . . . . . . . . . . . . . . . 444,I;H4 Sash cord fastener, J .. G. Kerneckel . . . . . . . . . . . . . . . .  444 •. ).{4 
Ha[]�er. See Door hanger. Saw dressmgJand JotntInIZ device, J .  H. Leith . . . . . 44',44ti 
Hal ne��, deVICe for fastenmg pad screws in. E. Saws, automatw l ubrIcator for, it. J. Edwards . . . .  444,6H6 

K Heed . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . .  4H,711 Screen. See \Vludow screen. 
Harne�s, martlDgale attachment for. S. E. Screws. die for swagmg the threads of gimletw 

l\l atnews . .  . . . . . . . . . . . .  . . . . . . . . . . .  444.648 pOinted. H. K . .  Jones . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  44.f,554 
Harness tree9 adjustable, \V. O. �1i l ler . . . . . . . . . . . . .  444,7IU Seammg tongs, roofer's, E. S. Meals . . . . . . . . . . . . . . . . 444.498 
Harrow. diSk, G. M .. Clark . . . . . . . . . . . . . . . . . . . . . . . . .  444,1162 Seat. See LocomotIve cab seat. 
Harvester. corn, D. \V . Blame. . . . .  . . . . . . . . . . . . . . ·U4.TH Seedmg machme, D. M. BaldwIn . . . . . . . . . . . . . . . . . . . . 444.!'i73 
Harvester. cotton. F. Van Dorn . . . . . . . . . . . . . . . . . . . 444.801 Settee and bed. comtHned, R. D. Cody . . . . . . . . . . . . . 444.b2B 

H:� �l�il��' W. ����Ign : : : : : : : . : : : · : : : . : :  : : :  � : : : :  :: . .  : .  lli:� ��:��J�����;n�·
. t�c� ·fljmerson:. : : : : : : : : : : . . : :.':: : ::!:ill 

Hay tedder. G. Crews . . . . . .  . . . . . . . . . .  . . . . . .  4·U.4l,{ Sewmg machme, A • .:\1. LeslIe . . . . . . . . . . . . . . 444.758. 444.75B 
Heater. See Hot water and steam heater. Sad Sewmg mach ine attachment holder. E. J . 1'oot . . .  444.M2 

IroI. heater. Sewing machme, buttonhole. it. Spahn . . . . . . . . . . .  444,467 
Heatmg apparatus, devwe for automatical 1y  Sewmg mach ine shuttlp. A .  M .  LeslIe . . . . . . . . . . . . .  44".75li 

regu lat l llg combUstIOn In hot water and hot SewIng machme spool rack. E. Poole . . .  . . . . .  444,760 
ail'. J. Co F. At�at t (r) . . . . . . . . . . . . . . . . . . . . . . . . . . .  11.139 SewIng ruachmes. puncturmg Implement for. J .  

Hides. batIng. N. WIlson . . . . . . . . . . . . . . . . . . . . . . . . . . .  444.771  E .  Bertrand . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 444,419 
HInge. K raui'\e &. I{ ramer . . . . . . . . . . . . . . . . . . . . . . . . •  4H,445 Sheet metal artICles, means for ornamenting, B. 
H t nl!e. adJustable. W. McCarthy . . . . . . . . . . . . . . . . . .  444.4;)5 M. AbelL . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  444.41� 
HOI!'ItlUg machInery, B. 'V. GrIst . . . . . . . . . . . . . . . . .  444,5�)2 Shell. explOSive. H. P. Mernam . . . . . . . . . . . . . . . . .  444.536 
Holder. See Collar and tie holder. Copy holder. Shell for high explosives, H. P. Merr18UJ . . . . .  4-14,5:)7 

Cow tall holder. Legglll holder. Stub ho lder. Shlppmg can, W. M. Brown . . . . . . . . . .  444.659, 444.660, 44t,t)8�t 
Sewinll machme attachment holder. 1'tcket Shirt. S. MIller . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 444.525 
holder. Shock compressor. J .  C. VaI l .  . . . . . . . . . . . . . . . . . . . . . . .  444.787 

Hook. Hee Fish hook. Harne hOOk. Snap hook. Show stand, E. Brockmann . . • • . . . . • . • • . . . . . . . . . • • . . .  444.&75 
W h ltHetree hook. Sign letter. G. J. B. Hodwell . . . . . . • . . . . . . . . . . • . . . . .  4-&4,507 

Horse!', IIldependent check for. C. R. Taylor . . . . . .  444,fl77 Signal . See Rai lway time signal. 
Horse .. , spreader for �aItmg. J. R. Phelps . . . .. . . . 4·U.57U Snap hook, G. M. Stout . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . .  444,7]7  
Hose cuupl lng, J.  C. �hu l l  . . . . . . . . . . . . . . . . . . . . . . . . . 444.tj7t; Spectacle frame temple, B. I. Price . . . . . . . . . . . . . . . .  444.505 
Hose nozzle. D. [toach . . . .  . . . . . . . . . . .  . . . . . . . 44.4.712 Spectacle frame, trIal, G. Johnston . . . . . . . . . . . . . .  444.495 
Hot watel and steam heater. E. D. Van Stone . .  444.80'2 Spike extractor or IIftmg jack, convertible, C. M. 
House. See POI table house. Edwards . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  44.4.427 
Ice and refrIgeratIng machIne, D. L. Holden . . . . .  444.532 �pinning tubes. J .  H. Bevington . . . . . . . . . . . . • . . . . .  444.721 
Ice cre<UIl freezer. Hessonette & Kmg . . . . . . . . . . . .  44 ... . 'i !lO Stand. See BOIler stand. Show stand. 
I n c l I m n g  table. C. L. Hartsfeld . . . . . . . . . .. . . . .  444,G34 Steam. conveymi:, A. Ball . . . . . . . . . . . . . . . . . , . . . .. . .  444.549 
IndIcator. See ElectriC mdlCator Electrical 8teenng apparatus. J. B. Jardine . • • . . . . . . . . . • . . • • . •  444.580 

sportInC' indIcator. Potential indicator. Store 8erVlce apparatus. J. Whittemore . . . . . . . . .. . .  444.1)80 
HaclDj::t mdicator. Stove. 011 , G ()ld�telD & Block . . . . . . . . . . . . . . . . . . . . . . .  444.748 

Insect dest!'oyer, wheeled. A. D. Tyrrel . . . . . . . . .. . .  444,786 Straw stacker, O. Stage . . . . . . . . . . . . . . . . . . . . . . . . . . . .  444.132 
InterchanJ.{eable d ie, H. B. Anable . . . . . . . . . . . . . . . . . .  444./)82 Street sweepmC' machine, \V. AuberlIn . . . . . . . . . . . . 444.tkQ;) 
Iron. See Sad I ron. Stub holder. adjustable. 11'le ld & Fowler . . . . . . . . . . .  444,42n 
IrOnIng machme. G. Bmder . . . . . . . . . . . . . . . . . . . . . . .  444.722 Stuff gates. mechanIsm for operatmg, A. A. Kel� 
J rrlgatIng apparatus, D. 'V .. Copeland . . . . . . . . . . . . . .  44-l.5h4 logg . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . .  444.5iJ5 
Jvory. manufactunng artifiCial. A. & S. De Pont .  .. 444.77;) Stuffing box for piston rods, E. HII I . . . . . . . . . . . . . . .  444.1)68 
Jewelry. L. J. Hoehr . .  . . . . . .  . . . . . . . . . . .  444.h7.{ Surgical pump, Carrol i  & Hales . . . . . . . . . . . . . . . . . .  444.t.iWl 
Jo rdan engine for grmdIng pulp, tt. W .. Barton . . .  444.644 ' SWItch. t;ee Hallway SWItch. Rheostatic 
Journal box, \V . S. Sharpneck . . . . . . . . . . . . . . . . . . . . . .  444.509 SWitch. 
K m te. See Curner's klllfe. SWItch operating mechanism, J. N. & C. F. Duval. 444.426 
Knife sharpener. A. Duedden . . . . . . . . . . . . . . . . . . .  444.522 Table. See Incl lllIng table. 
Knoi) o r  handle .hank. J. I,.  Gallagher . . . . . . . . . . . .  41<.521 'rack drtver. II. H. & J. S. Barnes . . . . . . . . . . . . . . . . . . . H4.tlRS 

K n o b .s h a n k .  c. M. Hurges!' . . . . . . . . . . . . . . . . . . . . .  444 .5;). '1'ag, H. Baumgarten . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  44-\ .739 
Ladder. tire, lI .  Goo�mann . . . . . . . . . . . . . . . . . . . . . . .  444.632 Tappet. W. N .  Nolan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  444.&H) 
Lamp bracket. electnc. 1'. C. Smlth . . . . . . . . . . . . . 444.4ti6 Tarllet. automatiC sli:nahng. A .  r.r. M .  Johnson . . . .  444.4 1" 
I.alll P. electriC arc. B. B. \Vard . . . . . . . . . . .  444.472. 4"'''.47d Telephone enunCiator or mdlCator, G. R. Laww 
Lamp. �atetY. J. B Han I S et al . . . . . . . . . . . . . . . . . . . .  444.4{5 rence . . . . . . . . . . . . .  . . .  . . . . . . . . . . . . . . . . . . . .  444.780 
I�am jJ �hade t l·l pod. 1\. \V . Pau l l  . . . . . . . . . . . . . . . . .  44 .... 650 Telephone exchange, ruechallical, G. F. Shaver, 
1 .alll p soel{et . l l1 cand escent. G. it. Lean . . . . . . . . . .  444,567 444,46'2. 444,463 
l,amp:-.. lead ing-HI wire for IIlcandescent electriC, Telephone Jines. device for insertmg branch hnes 'I'. A . .l:£dlsun . . . . . . . .  . . . . . . . . . . . . .  444.5 lO on mechamcal, (';. }I" Shaver . . . . . . . . . . . . . . . . . . . . .  444.461 
LHmp�. Wick nuslDg mechan Ism for, B. P. l,uce . . . 444.5!-j8 'rent. A .  :So  Comstock . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . .  444.ti05 
I�astlDg machIne, 1\1. Brock . . . . . . . . . . . . . . . . . . . . . . . . .  444.7H2 Tether pIn. L. P. Carl . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4 14.661 
Lathe • •  J. h Bogert . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  444 .. ')44 1'lcket holder. B. S . Hoyt . . . . . . . . . . . . . . . . . . . . . . . . . . . . 444,593 
Lathe. J. B. Pre�t<m . .  , . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  444.799 '1'Ie. See H.allway tIe. 
I�athe. turnIng • •  J. L. Simmons . . . . . . . . . . . . . . . . . . . .  4�.4Ii5 Ti l l  lock. B. lI. Mead . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . . . .  444,7U8 
I..lthe. wood turmng, P. Newman. . . . . . . . . . . . . . . . .  444.457 'rlre tlghtenel . 'V. Hogan . . . . . . . . . . . . . . . . . . . . . . . . . . .  444.4H2 
Legl;{1 11 holder. A. �telDer. . . . . . . .  . . . . . . . . . . . . . . .  4 ..... . t.);·)5 '1'01 let cream. K. Conway . . . . . . . . . . . . . . . . . . . . . . . . . 444.743 
Lel!�tn. watel proof. Groat & Van Vleck . . . . . . . . . .. . .  .t..J4.4H9 'rongs and wrenches, bench clamp for pipe, C. V. 
Letter box. J .  '1'. Lenman . . . . . . . . . . . . . . . . . . . . . . . . . 444.f.l:18 G reenamyer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  444,778 
Letter box. street door. D. K. Byl er . . . . . . . . . . . . . . . .  444.5:Z0 Torch lamp for firemen and patrolmen, A. PrIer .. 4H.7li7 
Level. p lumb. J. 'I'. Lambdm . . . . . . . . . . . . . . . . . . . . . . . .  444.70.1 1'oy fence. \V. \VIndus . . . . . . . . . . . . . . . . . . . . . . . . .  444.Ii..Sl 
LIfter. :See Pan l I tter. Toy parachute. S. \\ .  Kelley . . . . . . . . . . . . . . . . . . . . . . .  444.441 
I�lghtmng arrester. �. Thomson . . . . . . . . . . . . . . . . . . . .  44"',678 'l'ransit mstrnment. C. Sutphen . . . . . . . . . . .  . . . .  444,OO'� 
LIQUId cuoler.  ,I .  K lem . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  444.558 1'rap. See An Imal trap. Plumber's trap. Sewer 
LOCk. See 1' 1 1 1  lock. trap. 
Locomotive cab seat, E. M. Stannard . . . . . . . . . . . . . . 444,fi54 Trolley. elastic. C. A. Lieb . . . . . . . . . . . . . . . . . . .  '" 444.447 
Locomotive, electrIC. \Vaddel l & .l:£ntz . . . . . . . . . . . . .  4..J4.512 1'runk s lat. R. Topham . . . . . . . . . . . . . . . . . . . . . . . . . . .  444,736 
Locomotives. rai l c leaning and lubricating atw 'l'rnsses. electriC appl iance for, A .  Owen . . . . . . .  ' "  444 .599 

tachment fur, H. 1'.. CurTie . . . . . . . . . . . . . . . . . . . .  444.f;n... Tubes. See Spmmnu: tubes. 
Loom. I:I. 'Wyman . . . . . . . . . . . . . . . . . . .  ' . . . . . . . . . . . .  444 .78\) 'I'ubmg, apparatus for maki ng'. P Patterson . • . • . .  444/)68 
Looms. Pltmall connection for. E. Wri�ht . . .. . . . . 44-i.7,-1B rrypewntmg machme. J .  J. Green . . . . . .  . . . .  444.750 
LubTicatmg compound. \V . Brmck . . . . . . . . . . . .. . . . .  444.6,lti 'l'ypewrIt.1ng mach LDe. }I� • .  \1 . HamIlton .444.490, 444.4Hi 
LubrICntor. See Axle l ubrIcator. 'l' vpewriting ma.chIne. Hohenshell & Overholt .  . . . 444.636 
Massage kneader, electrIC magnetic, D. & C. Umbrella bracket, A.  A. Sherman . . . . . . . . . . . . . . . . 444.� 6'9 

Lwhenstadt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 444.5!li Valve gear, engine, �. J. Woolf . . . . .  . . .  . .  . . . .  444.5U3 
Memmrlll� mstrument. electrIC. E. Weston . . . . . . .  444.805 Valve gear for steam eDgmes. safety. N. T. 
Measurmg Instrument, e lectrICal , 1£:. Weston . . . . .  444.804 Greene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  444.6nn 
Meats. apparatus for extractlllg salt from, G. F. Valve, rehef, T. W. Moran . . . . . . . . . . . . . . . . . . . . . . . . .  444.782 

Meyer . . . .  . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . .. . . .  444.500 Valve. slIde, W. R. lImsdale . . . . . . . . . . . . . . . . . . . . .  444,.(;{8 
MechanICal movement, A . ,\1 . Leshe . . . . . . . . . •. . .  « ... . 757 VehICle sprlDll connectlOn, Norwood & Rose . . . . . .  444,52H 
,\l edlcme, remedy tor corns, etc • •  A. Robidoux . . • •  444.601 \"elocipede, E. G. Latta . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  444.6.'i7 
:;\leta l i l c  or mmeral beanng substallces. centrifu.. VelOCipede. C. A. Houveyre . . . . .  . . . . . . . . . . . . . . 444.6W 

Ilally treatmg partICles of, O. B. Peck . . . . . . . .  444.614 VentIlatmg bmldlllgs. apparatus for. C. A. K lmpw 
Mf>t,l l i l C  or mmeral beaTing substances, machin- ton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  444,444 

ery for centrIfugal ly treatmg partIcles of, O. VoltaiC II1s01e, M. E. r!'homas . . .  . .  . . . . . . . . . . . . . . . . .  4&4.7,)5 13. Peck . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  444.m.S Wagon sprmg brace. S. '1'rumbore . . . . . . . .  . . . . . . . .  44-t.41i9 
)f eta iUc or mineral bearing substances of dIffer.. \Vagon wrench. W. G. SmIth . . . . . . . . . . . . . • . . . . . .  444,;)71 

ent deU'rees of specific gravity, machmery for Washmlo!' machme. A. G. (,;hru�tman . . . . . . . . . . . . . 4 1 4.42 1 
centrifugal ly  treating particles of. O. B. Peck. Washing machine, W. H. Turnbull . . . . . . . . . . . . . . .  444,7,)7 

444,til5 to 444,til7. 444,t;m Wash stand, desk. and closet. corn billed. W. A .  
\ [eta lhc or mineral bearing substances of dlffer- Greene . . .  . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  444 .... .>31 

ent �pecltlc gTavlty, apparatus for separating Watch regulator, C. Nobs . . . . . . . . . . . .  . .  . . . . . . . . . . .  44 .... 458 
part icles of. O. B. Peck . . . . . . . . . . . . . . . . . . . . . . . . . .  444,ma Water alarm for steam boilers, Roberts & I�athe . .  444.71� 

.I\!eter. See (-t ram meter. \-Vater closet valve regulator • .  J.  Buckley . . . . . . . . . .  444,5:t8 
.\I I I i .  See Coffee m i l l .  Water purifymg apparatus, \V. Anders(m . . . . . . .  4 4  .... 772 
MInIng maehlne. coal, C. H. Wolford . . . . . . . . . . . . . . . 444.476 Weather str1p • •  J. Ifisher . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  444.52� 
Molasse� mixer. W. N. IV i l lavaso . . . . . . . . . . . . . . . . . . . .  444,470 WeedIng machme, V. H. Hallock . . . . . . . . . . . . . . . . . . . 444.flO9 
MO:.l ldl llg apparatus. D.  Carlin . . . . . . . . . . . . . . . . . . . . . .  444.5ti8 \Ve1dmg tubmg. apparatus for, P .. Patterson . . . . . .  444,!')m 
Motor. See flJ lectnc motor. W h eel, S. Elhott . . .  . . . . . . . . . . . .  . . . . . . . . . . .  . . . . . . . . . .  4l4,4S5 
Mower, lawn. J. 1£. A.h . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  444.1;43 Wheel . B. H. Gedge . . . . . . . . . . . . . . . . . . . . . . . . . . . .  444.4,0 
Mower. lawn. E. N. ll'ox. . . .  . . . . . . . . . . . . . . . . . . . . . . .  444.tiOS \Vhlffletree couplIng, J. J. Kocher . . . . . . . . . . . . . . . . . .  444.ti4fi 
MUSICa l mstruments. sound board for, A. \Vhlttletree hook. W. W. r.handler . . . . . . . . . . . . . . . . . .  444.4:..>0 

SprInger . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 444,77\1 WindmHI. G. S. Chapman . . . . . . . . . . . . . . . . . . . . . . . . . . . 444.79.1 
MuslCa l l llstruments. tone modulator for, A. H .  Wmdow screen, H. N. Swa.rtz . . . . . . . . . . . . . . . . . . . . . .  444.7,{4 

1�{)ebs . . . . . . . . . . . .  . . . . . . .  . .  . . . .. . . . .  444,448 Wire cutter, H .  K. Porter. . . .  . . . . . . . . . . . . . . . . . . . 444.541 
Newspaper vendIng apparatus. B. MossIer . . . . . . . . .  444,50'2 W re n c h .  See Pipe wrench. Pivoted jaw wrench. 
N i p per or WIre cutter, J .  P. NessIe . . . . . . . . . . . . . . . .  444,764 Wagon wrench. 
011. means for storlIlg and handling petroJeum, Wrench. H .  MarshaL . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  444.450 

L. C. Snell . . . . .  . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . .  444,731 Wrench. '1'. F. Vl<ndegrtft . . . . . . . . . . . . . . . . . . . . . . .. . .  444.5 1 1  
Ore concentrator, If. C. L .  �ergeant . . . . . . . . . . . . . . . .  444,785 Yarn spooler. WICkers & Stone . . . . . . . . . . . . . . . . . . . . . .  444,562 
Pa('kmg deVICe, J. Park. Jr . . .  � . . . . . . . . . . . . . . . . . . . . . .  444.784 
Padlock. G. W. Luca . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  444,449 
Pai l l t .  anttwfouhng, N. B. Dennys . . . . . . . . . . . . . -. .  444.665 
Pamt distributer. Huttenlocher & UHmer . . . . . . . . .  444,440 
Pan l id .  frymg or other. C. Hartley . . . . . . . . . . . . . . . .  444.70'2 
Pan l ifter. hot. M. B. Penfield . . . . . . . . . . . . . . . . . . . . .  444.504 
Paper bag. W. D. S m i t h . . . . . . . . . . . . . . . . .. . . . .  . . . . . . .  444.527 
Paper ball machine. E. E. Claussen . . . . . . . . . . • . . . .  444,727 
Paper bag machine. \V. A. Lorenz . . . . . . . • . • . • • • . . •  444,728 
Paper bag- mach me. Lorenz & Claussen . . . . . . . . . . . .  444.72:J 
Paper wel�ht. L. B. Martm . . . . . . . . . . . . . . . . . . . . . . . .  444,647 
Pencil sharpener. Gorton & BedelJ . • . . . . . • . . . • • . • . •  444.4:!1 
Pessary, E. W. Wflilner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  444.51,{ 
PhotographIC apparatus. L. Lumlere . . . . . . . . . . . . . .  444,535 
PhotographIC apparatus. COlD controlled auto· 

matic, E. G. Fisher . . . . . . . . . . . . . . . . . . . . . . . .  444,487 
Photographic apparatus for holdInf,C and deTelopw 

DESIGNS. 

Game board. E. C. Sherman . . .  . .  . . . . . . . . . . . . . . . . .  20.4.8 
Handle .ocket and plate. M. Bremer . . . . . . . . . . . . . . . .  20,4.5 
Jewel settinJl, J.I. Mann . . . . . . . .  . . . . . . . . . . . .  . . . . . . . . . .  20.477 
Latch ,  D_ D. Nolley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  '0.4S0 
Oil box. A. SchmId . . . . . . . . . . .  0 . . . . . . . . . . . . . . . . . . . . . .  20.4SI 
Range back and shelf. Brayer & King. . . . .  . . . . . . . . .  20.482 
Terret, hip, G. L. Buck . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . .  2U.479 
Watch bridge. A. PhIlippe . . . . . . . . . . . . . . . . . . . . . . . . .  20.483 
Watch case. J. C. Dueber. . . .  . . . . . . . .  . . . . . . . . . .  . .  . . . .  2O.47t; 

TRADE MARKS. 

'litbverlisements. 
Inside Page, eneh in8f!rtion - - - ".5 cents a line. 
Back Palle. "nch inNertion • • •  $1.00 a line. 

The above are charges per agate hne-about eight 
words per lme. 'rhls notice shows the width of the hne. 
and IS Sgt In  agate type. EngravInlls may head adverw 
tlsements at the same rate per agate hne. by measure­
ment. as the letter press. Advertisements must be 
receIved at publIcatIOn office as early as Thursday morn­
mg to appear In next Issue. 

U SE ADAMANT WALL PLASTER 
It is liard, nenRe, and A d· 

he�ive. Does not check or crack. 
It IS ImpervIOUS to wind. water, 
and disease germs. It dnes III a 
few hours. It can be applIed In 
a n y  kmd of weather. It IS III llen­
ral use. Licenses Ilranted for the 

mlXlng,uslDll. and sel l Ing. 
Addre •• ADAMANT MFG .  CO. 

309 E. Genesee !lltt., 
Syracuse. N . Y. 

STEREOTYPING ; THE PLASTER AN D 
Paper Processes.-CumpositlOn and preparation of the 
mould, the best a l loys ot metal ana proper degree of 
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tUnIs. A paper of great Intere�t to every prmter. By 
1'hom,ls Holas, F.e.S., F.l.C. SCIENTIFIC AMERICAN 
SUPl'LE)IENTS. 773 and 774. 10 cents each. 
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Outfits. Lath('� on trwl.. Cata.-
logues mailed on applicatIOn. 
165 to 1 67 l I i"h land A 

I'\I\)NEY, O H I O .  
------------------

ICE-HO USE AND COLD ROOM. -BY R. 
G. Hatlleld. With directions for construction. Four 
engraVIngs. Contained in SCIEr-;T1FIC AMEltICAN Sup­
PL}<;,'IE�T, �9. I'rice 10 cents.. To be had at this office 
and of all newsdealers. 

ROC K  D R I LLS A IR COMPRESSORS, 
M I N I N G  AND OUAR RYI NG MACHINERY, 

Ingersol l - Sergeant Rock Drill Co. 
N o .  10 PARK PLACE, NEW YORK. 

Send for Complete Priced Catalogue. 

STEAM ENGINE. H OW TO MANAGE. 
By J. C. S -A very practical paper on the subject. Bow 
to fire WIth wood and cual , bow to manage the water 
supply, how to clean the engine, how to clean the supply 
pipe. how to gauge the pump, etc. With 12 1 1 Ius[rations. 
Contained in Scn:N'I'IFIC AMERICAN SUPPLEMENT, No. 
747. Price 10 cent.. �'o be had at this office and 
from all newsdealer •• 

PARABOLON MAGIC LANTERN •0.45. Price $45.00. 
Particularly suitable for making 
Br01'nide Enlargements and prow 
�C;;
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singly and in pairs, for use with 
Oil or Lime l ight . . Our Oxy-Hy-

. - f;:!���;:bf�2�!il���1::[:r��: 
• •  � _  Special faCilIties on the premises 

for the production of Apparatus 
alld Lantem Slides. Mr. 1'. B_ Mytinger, formerly of Mu­
seum of Natural History, has Cba

w
e of our Slide Color-

�n';;;c.,s�'o��ltte��der IrY.' itn�tMT ert�t::. Corre.pon-
1 6  Beekman Street, . New York City, U. S. A. 
l C E - H O U S E  AND REFRIGERATOR. 

in" dry plate •• G. H. Cobb . . . . . . . . . . . . . . . . . . . . . . 444.422 
PhotographiC camera. E. B. Barker . . . • . . . . . . . . . . . .  444.806 

Directions and Dimensions for oonstructlon, with one 
Illustration of cold house for preserving fruit from 
Beason to season. The air is kept dry and pure through. 
out the year at a temperature of from 340 to 36°. Con-

Baking powder, G. D. Arbuckle . . . . . . . . . . . . . . . . . . . .  13,829 tained in SC'IENTIFIC A>IERICAN SUPPL>'MENT No. 1 16. 
Brass and copper sheets, tubIng, and wire. Bridge- Price 10 cents. To be had at this office and of aU news-PhotographiC objectIve. P. Rudolph . . . . . . . . . . . . . . . . 444.714 

Pm. See Clothes pm. Tether pm. 
P i p e  coupling and valve, W. T. Messin�er . . . . . . . . .  444,451 
Pipe stOCk, D. C. Beane . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 444.H86 
Pipe wrench. adjm�table. C. V. Greenamyer . . . .. . . 444.779 
Pivoted jaw wrench. C. V. Greenamyer . . . . . .  . , . . . .  444,777 
Planter. corn. P .  ll'nederlck . . . . . . . . . . . . . . . . . . . . . . .  44t .fl45 
Planter. potato. IJ. L. Cowles . . . . . . . . . . . . . . . . . . . . . . . ..  444 .521 
Plow, C D. Stuard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  444.718 
Plow attachment. M. H .  Snow . . . . . . . . . . . . . . . . . . . . . .  444.715 
Plumber's trap • .  1. Hartford . . . . . . . . . . . . . . . . . . . . . . . . .  444.731 
Pole tIP. J. F. Kello"g . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 444.442 
Portable hou.e. H IV. Baker . . . . . . . . . . . . . . . . . . . . . . . .  444.004 
Post. See Fence post. 
,", I f  • See Coffee pot. 
,">ot e n t ; H I  Ind icator. 1£'. Weston . . . . . . . . . . . . . , . • • • . . .  441,803 
PI e-ls. See Hay press. 
Pro p e l l ers. deVice for raising and lowering, Weed 

& Rockwe l l  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  444.475 
Protector. See Dust and cinder protector. 
Pu l leys. ('h I l i  mould for. {1'. M. DavIs . . . . . . . . . . . .. . .  44t ,00G 
P u m p. J. P. Hanna . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  444 -t.{4 
PumpIng engine. R. :\1 . & J. G. Downie . . . . . . . . . 444.627 
Punch for makmg turn buckles. dIe, M. Kennedy. 44t ,595 
Punch, tram fare. \V . D. EItel . . . . . . . . .  . . . . . . . . . . . .  4�4.m6 
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Rack. See Feed rack. Sewmg machine spool 
raCk. 

Rag. and wa.te. picker for. S. A. Prescott . . . . . . . . .  444.672 
ItUi l way. cable. P. Noble . . . . . . . . . . . . . . . . . . . . . . . . .  444.581 
Ratlway. cabl e  street. J.I. Heynemann . . . . . . . . . . . . .  444.437 
Ra,l lwav crossmgs. automatIC SIgnal for, A. W. 

Hal l . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  444.700 
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oe..ni�� guiird 'for: 'Bow'es 444,740 
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port Bras. Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . 18.84.1 Qealers. 
Bronze, mangane.e, B. H. Cramp & Co . . . . . . . . . . . . . 18  8�4 - -------------::-__ -----Candles, Co.tello & Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  IB.BlG � P O P  SAFETY VALVE ChemICals. certain named. C'hemische }i'abrik auf 
Gin, A. C. A. Nolet . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  18,0:19 rtI' Actlen, vormals lC. Scherm� . . . . . . . . . . . . . . . •. . . . .  18.825 BB WAT E R  RELI EF VALVE 
?��:.
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Paper, writing' and typewriter. Wyckoff. Reamans Sinale I Ipl l  C 'h ime \Vhilltle, and all Instruments & Benedict . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  18.844. 18.845 used In connection wlth Steam, Air and Water. Remedies for external and internal m�e, vegetable. Sole. Agents for ('lark's Lt-nen Ji'ire H()�e. American Herbal Medicine Company .
•

. . . . • • . . . .  18.822 NEW YORK. LONDON. 
r:t��:�I��: �����;i�t�g'?;:�g�Y ·Pi;;·CO ·::::::�: : : :  IU� CROSBY STEAM GAGE & VALVE CO. ��sr�!:eMa'!:: Silver, articles made wholly or tn part of, D. Low .. If�.8,)8 
Soda. cookmg-, Southern Soda Works . . . . • . . . • . . . . . . .  IH.S28 
Tin and terne plate •• R. Crooks & Co . . . . . . . . . 18.88.1. 18.834 
Twme, cotton, W. J. Hooper . . . . . . . . . . . . . . . . . . . . . .. . . .  18.847 
Watches, J. Racme & Co . . . . . . . . . . . . . . . . . . . . . . .. 18.84I. 18.842 
Whl.ky, H. Corby . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .... . . .  18.885 
Whl.ky. C. Goldsborough . . . . . . . . . . . . . . . . . . . . . . . . . . . .  18.8:17 
Wines. Barkhausen & Co . . . . . . . . . . . . . . . . . . . . . . .... . . . 18,830 

A Printed COpy Of the speCIficatIOn and drawing of 
any patent In the foregomg list or any patent in print 
issued since 186.3, W i l l  be furnished from thIS office for 25 
cents. In ordermg please state the name and number of 
the patent desITed. and remIt to Munn & Co., 361 Broad­
way. New York. 

('amldl .. n Patems may now be obtained by the 
inventors for any of the mventlOns named In the fore­
gomg hst. prOVIded they are SImple. at a cost of $4() 
each. If complicated. the cost will be a little more. For 
full instruction8 address Munn & Co., 361. Broadwayo New York. Other foreign patents may a180 be obtallleiL 

53 PRINTING PRESS. �HI�fl��� 
logue for two stamps. Kelsey & Co., Meriden. Conn. 

C:E...A..R.:EE.' S 
Ventilating and Drying 

F A N S. 
Running. A d j u s tab l e  

Self-011Ing Bearings. 
r:atalogue free. 
P ress Rol ls for Woo) 

Wushiug and 
Machme8. 

GEO. P. CLA RK, Manuf. 
Box L. Windsor Locks , Ct. 

Popular Eooks 
Expel'imentnl Science,-By Geo. M. HopkInS. 

Natural Philosophy without a rl1eacher Slmphfied. In­
teresting F.xpenments 1 Il Everv Branch of Phy!,lC�. Dew 
script IOns of Simple and Eftic�lent Appatatus. much of 
WhICh may be Made at Home. AmoDIl Subjects treated 
are ElectriCity in all Its Branches, MHgnetIsm, Heat. 
Light, Photograph y, )'llCroscopy. O}JtlCul IllUSIOns. Me­
chanICS, etc. A world of Valuable InformatIOn. A 
Source of Rational Amusement. A superb work for 
Young and Old. 740 pag-es. neurly 700 first class engravw 
mgs. Elegant ly bound m cloth . . . . . . . . . . . . . .  $4.00 

Cyclopredic I'\cience 8implilled.-By J. H. Pep­
per. With over 600 1 1 IustratlOllS. 1'reatlD/Z un LIght, 
Heat. E lectriCity, MagnetH�m. Pneumatics, Acoustics 
and Chemistry. .  . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . .  $�.;)O 

ThiS  IS an excellent work. 
I'opular �cientific Rf"crentioJl M.-Translated and 

enlarged from the French of Gaston '1' lssandwr. and pro­
fusely I l Justrat�d. '1'hiS book mcludes the famous series 
of Expenments III PhYSICS "' It hout Apparatus, that have 
won such Wide appreCiat IOn m so many huuseholds. Exw 
penments in PhYSICS and Chemistry, Natural MagiC. 
�lectrlCity. and S lffillal' subjects are all treated and very 
ful l y  I l lustrated with the must artistIC woodcuts. 9(() cuts. 
780 large pages. Hohday editIOn. Half leather. gilt 
top . . . . . . . . . . . . . . . . . . . . . . . .  .. . . . . . . . . . . . . . . . . . . . . . . .  $4. 00 

DO}TS' Bool, of �cience.-The Boys' Book of SCI­
ence. by Juhn Henry Pepper, author of the " Playbook 
of Metals." I l lustrated With 453 engravings. chletly exe­
cuted from the author's sketches. By H. G. Hine. Re­
vu;;ed. With many additions, uy T. C. Hepworth. New 
"dltlon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $2.00 

HOlne Experitnents in Science.-B
�T 'I'. O'Conor �)���e�:�:'. �:M:: .�� '.�.' . . .  1:.I�.�
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SYNOPSIS OF CONTENTS : Chapter I. Experimental 
RCience. II . Mecham cal OperatIOns. Ill. Experiments 
I n  Mechanic�. IV. ExperIments in GraVitatIOn, Hy­
drauhc� and Pneumat1Cs. V. Atoms and Molecules. 
VI .  }::;xperiments m Molecular PhysiCS. VII. Experi .. 

S!;��d,�
I
�a �J7;�t�Uf��1:��cr�:fn:.x��d::i:nts In Heat , 

The Threshold of �("ience.-A variety of SImple 
and amusmg eXjJeriments In Physics and Chemistry. 
By C. R. Alder Wrigbt. 380 page.. 200 llIu.tratlOn •• 
PrICe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $2.00 

�("ielltific n eCl'en tion �erie�.-Nine volumes. each 
complete In It self. Contaimng from 110 to 175 pages. 
Profusely i l lustrated. Handsome]y bound : 
Illarvels of Earth .  Air and \Vatu. 
�lal'Vl' is  or Astrnnomy. 
Mnl'velH of tbe Elements. 
HalrHour8 of !iOci .. ntilie Amusement. 
Marvels of Invention aud �cientific Puzzles. 
lllarveis of Heat, 1 .illlu nud �ound. 
Mal'velN of Geololl'Y .. nd I'hysical Geoll'rnphy. 
Marvels of Animal and Plant Life. 
Mal'vels  of Eleclricity and Mallnetism. 
Price. per volume. . • • . .  . . . . . . . .. . . . . . . . . . . . . • • • • • •  . . . • . .  .60 

'l'he New Ast l'onomy.-By S. P. Langley. A .u­
perb popular wurk, beautifully 1 1 1ustrated. and W;I��e�. o.� . �n

� . .  
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'Jlbe E lecU'ic Telephone.-By George B. Prescott. 
Second edit IOn. revised and much enlarged. �'hls work 
is a complete resume of all the prInCipal inventIOns in 
Telephony. givmg a full account of the Telephones now 
��C�
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The . :omplete Practicnl Machi llist.-Embracing 
Lathe 'York. Vise 'York, Dr i l l s  and DrIlling, Taps and 
Di�s, Hardening and rrempering, the Making and Use of 
Jg���;a J'l���. �1r���:�fed �l;���g�i:lD';s�

r
�o���een�h 

edition, thoroughly reVised and In great part rewritten. 
439 pages. 12mo . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $�.50  

Haswell's Engineers' Pocket Book,-Engmeers' 
Pocket Book. Mechamcs' and Engineers' Pocket Book 
of rrables. Hulps. and .. ormulas pertamingto MechaniCS. 
MathematICS. and Physics : including Areas, Squares. 
Cubel'l. and Roots, etc.j Logarithms, Hydraulics, Hydrow 
dynamiCs, Steam and the Steam Engine. Naval Architec­
ture, Masonry, Steam Vessels, MIlls. etc.i Limes, Mor­
tars. Cements, etc.: Orthography of rl'echmcal Words 
and 1'erms. etc. F'Ifty�second edition. By Chas. H. Has-
wel l . 12mo. pocket book form . . . . . . . . . . . . . . . . . . . . . .  $4.00 

Engineel's' Hnndy Book.-Containing a full Ex­
planatIOn of the Steam Engme Ind\cator. and its Use nnd 
Advantages to EngIneers and Steam Users : With For­
mulre for Estim.ltmg the Power of al l c1asses of Steam 
:g:i����s
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States Navy, the Revenue Serv ice, the Mercantile Ma­
nne, or to take charge of the better class of StatIOnary 
Stea.m Engines. One volume. Second editIOn. 675 pages. 
16mo. tuck •• gilt edge . . . . . . . . . . .  " . . . . . . . . . . . . . . . . . . .  $3.iiO 

The Prnctical Steanl Engineer's Gllide.-In 
the Design ConstructIOn and Management of American 
StatIOnary, Portable, and Steam Fue Engines, Steam 
Pumps. BoIlers. Injectors, Governors, Indicators, PIS .. 
tons and Rings. Safety Yalves and Steam Gl.lUges. For 
the Use uf Engilleers, Firemen . and Steam Users. By 
Emory Edwards. Illu�trated by 119  Engravings. 1'hud 
Edition. revised and corrected. 420 pp. 12mo • . . .  $2.:50 

The YOUU" Mecllanic.-Practical Carpentry. Con­
tammg DJl'ectlOns  for the Use of all kinds of Tools, and 
for the construction of Steam Engmes and Mechamcal 
Models. includmg the Art of Turn1llj?; Wood and Metal. 
By Jobn J,ukin. I I Iu.trated. 12mo . . . . . . . . . . . . . . .  $1.7ii 

Every Man Hi. Own lll ecbanlc.-A Complete 
Gmde for Amateurs. New Holiday EditIOn. reVised and 
greatly enlarged. With an Appendix. 924 pp. 850 wood 
cut •• 8 Working Drawings. (1890., Price . . . . . . . .  $3.1i0 

Carpentry Mnde Easy ; or. 'I'he SCience and Art of 
Framing on a New and Improved System. WIth SpeCIfiC 
Instructions for Hmldmg Balloon Frames, Barn Frames, 
MI l l  Frames, Warehouses. Church Spires, etc. Com-
fi�!r:S
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Toy Making for Amateurs.-Being Instructions for 
the Home Construction of Simple Wooden rroys, and of 
others that are Moved or Driven by Weights, Clockwork. 
Steam. ElectriCity. etc. By J. Lukm. lllustrated. 12mo. 
London. 1882" " " " " " " " ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' 0  . . . . . . . .  $2.00 
D��f. BIff J;;��lf��[::::-��,�� .���:. �i
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Magician's Own Book ; or, The Whole Art of 
Conjurmg.-Being a Complete Hand-Book of Parlor 
Magic, and containing over One Thousand Official. Chem­
ical. Mechanical. ,\l agnetical. and MagICal ExperIments, 
Amusm� Transmutations. AstOnishing SleIghts and Sub­
tilties, Celebrated Card Deceptions, Ingemou8 Tricks of 
Modern Performers. The whole i l lustrated WIth over 500 woodcuts, and Intended as a source of amusement for 
one thousand and one evenings. New York • . . . . . • $ l .:iO 

Physics, Gauot's Elementary TI'entise on Ex .. 
perimental and Applied. For the Use of Schools and 
Colleges .. Translated and edited from Ganot's •• Elements 
de Physique." with the author's sanction. Bv E. Atkin .. 
son. Ph.n., T.C.S., Professor of Experimental Science. 
Royal M Ilitary College, Sandhur�t. In one thICk large 
l2mo volume of over 800 pageR . •  profusely i l lustrated by 
chromo-lithographic plates and H40 wood eng-ravmgs. 8vo. 
mu.lIn . ,  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  o . . . . . . . . $ii.OO 

Webster's International J)ictionary. This i sanew 
book from cover t.o cover. bemg the authentw editIOn of 
�1�.
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ed under the superVision of Noah Porter, D.D . •  LL.D., 
of Yale UnIver.lty. Sheep. marble edge . . . . . . .  $12.00 

Practical Microscopy.-By G.  E. Davis. A De.ira-
ble Work. llIu.trated. 8vo . . . . . . . . . . . . . . . . . . . . . . . $3 . 00 

Mf'chanical PUliit imes !-Beinl! the first volume of 
the new " Amateur Work Illustrated." A practlcu l Maga­
zine of ConstructIve and DecoratIve A rt and Manual 
Labor. With supplements containing Designs and 'Vorkw 
mg Drawings to scale for VarIOUS PIeces of Work, Useful 
and Ornamental, and several hundred il lustratIOns. One 
large quarto volume. 586 page •. Clotb. Price . . . .  $3. t10 

17" Any of the above book. promptly Bent by mail .  
po.tpaid. on receipt of  the price, by  

:M:UNN" � 00., 
Pu blishers of the " Scie ntific American , "  

36 1 B roadway, New York. 
.... Smi'! 1m- our Nt1V ana CO'Inplete Catalogue o! n""/.s, 

Bent j1'ee to an'll address. 

© 1891 SCIENTIFIC AMERICAN, INC.



Founded by Mat1IMv Carey, 1785. 

H E N R Y C A R E Y  B A I R D  & CO. 
Indo"l.rial Publ i .hHs. B o o k  •• lIers, a n d  Importers, 

Sl II Wn i ll u t !'It .. I'h i l ndel phla. l'a ..  U. S .  A .  
a::r-O n r  n e w  a n d  Revised Catalogue of Practical and 

Scientitlc Books. 8ti pages, Svo, a n d  our other Catal ogues 
and C i rculars. the whole coveri n l!  every branch of Sci ... 
ence applied to t h e  A rts. sent free and free of postage 
to any one in any part ot' the world who will furnish his 
add ress. --------------------------------

NOW REA Dl'. 

Bib l iotheca Polytechnica. 
Di rectllry of 'l'ech n i cal  Literat ure. A classified Cata __ 

l ogue of a l l  Rooks. Annuals.  and Journals published in, 
�llg1 a n d .  America. Fra nce. a n rl  Germany. including 
t h e i r  Relat i o n �  to Legis lation.  Hygiene.  and Daily Life. 
}�rt lte(1 b y  Fritz Von Szczepan skI. First annual issue. 
1889. Price " �'j c e n t � .  'l' h e  ] lI u�1' n n f i o l l n l  N e " ' f04  (' '' IlI pn ny . New Y ork. 

4: WEEKS FOR 10 CENTS 
rl'he m ost scien­

tific hum paper 
in existence. 

'J'he Rural N e1V­
Yorker has done 
more for farmers 
than n i n e.tenths 
of al l  the land 
grant c o l  J e g e s  
and experiment 
stat i o n  s.- JS"-C'lV 
YQI'k 1'''ibune. 

Has done more 
to promote the 
true interests of 
agriculture than 
all the experi­
ment stations.­
N e'lU York �l.'imes. 

Established 1850. 
20 pages weekly. 
llJnstrated. 

Price $2 a year. 
In Club with Sci­entific American. 

Our First Farmer Presiitent. $4.00. On trial <1 
We ·may ha'l'e another one. weeks for 1 0c.  

The Rural P u bl ish i n g  Co. , 
Ti mes B u i l d ing, New York. ---------_._-_. ---- . .  

MACHINE-MOLDED 
C E A R I N C .  

Driving Plant for Cable Railways. 

LEFFEL TURBINE WATER WHEELS. 
Shafting, Pul leys, and H angers. 

Mlxel". and General Outfit for 1,'e}'tiIizel" WOl'ks 

N. B.-Special  attention given to Heavy Gearing. 

j'citutifi c �tutritau. 
f'� THE F RE D' K  C RA N E C H EM I CAL C O  [' " S H O R T  H I L L S , N . J . - B O X 9 I A7 • 
Iw-W/. Z A P O N S ,  B R U SH g. D I P. L A C QU ERS. VAR N I S H .  S H E LLACS.BlACIiS . B R I LL lANT & D EAD. �. J APAN S . A I R  DRYING . E NAM E LS,TR ANSPARE NT. FOR METAL AND WOOD.  P R O O F  AGAINST � A C I D S  A N D  ALKAL lE� . - WR I TE FOR CATA L O G U£ .-

-- -- -------------------------�---
N.AT:I:C>NAL 

STEEL 
TUBE CLEANER 

.. Improvement the order of the age." 

THE SMITH PREMIER TYPEWRITER 

I m portant Improvemen t s. 
A 11 the }1�ssential FeatUres greatly perfected. 

'l'he Most Durable in A l ig n ment. 
}1Ja� ie�t Running and Most S i l ent. 

All t y pe cleaned in 10 seconds w i t h o u t  so i l in g  the hands. 
The Smith Premier Typewriter Co., Syracuse, N. Y., U.  S ,  A 

Send for Catalogue. 

Barre l ,  Keg, Hogshead 
AND 

STAVE MACHINERY. 
Over 50 varieties manu· 

factured hy 

Trasa Hoop �rlving. E. '" B .  H o l m es, 
BUFFA I.O. N. Y. 

A L " O  A F U L L  LINE O F  WOOD WORKING MACHINERY. 

ON G A S  EN GI N E S. - A VALUA BLE 

ErJt?)��Yo�: ·Il�:\�����; 
I :�b������!lJ.]:��o3;��:��i���� ��� 

tail the " Si rnp1ex , .  engine invented by the author and 
Mr. i\l a ' andin. Wit.h 23 figures. Contained i n  SCn�NTIF[C 
A�f l�RICAN �HPPLEMENT. N os. ,. 1 � and .,. 1 fi. Price 10 
cents each. To be had at this office and from all news. 
dealers. 

£)!Et!A!ST�e��! IN THE WORLD. 
AlGr'Speed, Comfort and Safety. 

, 
. AGENTS WANTED. 

Large Il lustrated Catalogue sent Free to any Address. 
THE EAGLE BICYCLE MFG. CO., 

RAN K S  THE H I G II ES'I" 
Endorsed by the best Engi neers. 

C H A L M E RS ' S P E N C E  CO. 
OOi ('e, 69 Liberty Street. 

Works, 419-425 E. Eighth St., New York 

THE MODERN ICE YACHT. -- BY 

?ri\Y·p:cBg�rdi�c¥r.i[,s�gd val �I:rf
o
�or�:I���� 

strnction of the fastest and ds of Ice Yachts of 
the latest, most approved Illustrated with en. 
gravings drawn to scale, s g the form, PQsitlon, 
and alTllIlllement of all the p Contained In SCIEN-
Tunc AMERICAN SUPPLEMENT, No. 6�4. Price 10 
cents. To be had at this office and of all newsdealers. 

STEV ENS PATENT 
SPRING INSIDE CALIPERS 

I. eader, No. ,.2. 
Price. by mail, postpaid. 4 Inch . . . . . $0.75 1 5  inch . . . . .  $0.80 I 6 Inch . . . . .  $O.85 

These goods excel, for neatness and fine finish, 
any other make. Id eal and Leader Spring Di­
viders and Calipers, Ideal Surface Gauges, 
Depth Gauge., and � ine Machinists' Tools. 

J. S.gv��gra�tM�lo��o�!f'· CO •• P. O. Box 280, Chicopee Falls, Mass. 

WANTED. 
A Competent Man To Superlnteud The 

Eslab l hh in g A n d  )( unni1 111:  Of A Brick 
Vat'd At. I .ESTEIt.lo\ H I RE, N. Y .  Good 
OPPol"t11 n i t y  Fot' Right Pal"ty. Addl"ess A l l  Communications W i t h  Ilefel"pnCe K  
A 11(1 Part i c u lars A s To II:xperi e l lee, l'.·el'l­
PD t Occnpation A lid � n l Rry Ex])eeted To 
THE I.E�TER . S H I RE noo'I' & !'O H O E  
COlU l'ANY. REA l. mi,TATI<: D E PART. 
MENT, LESTER-SHIRE, IS. Y. 

CASOLINE and 
CAS ENCINES 

Engines are hustlers. A 6 x 7 inch 
now running 100 feet of shafting. 

Mills, Planers, Lat�es, Dri l l  
and Milling Machmes for 20 

""","1111 '",S, on 6 gal . Gasoline per 
only 60 cts. Write for 

In:tor'm:ati,on. Mention this paper. 
Van Dnzen Gas &: Gasoline Engine CO. 

C I N C I N N AT I ,  O H I O .  

IN���n��e� �r'lel�l�:i�ty �.P��e�[��
i
��:U�.:'d� 

AU kinds flrst_class lathe. planer, and bench work. Par­
ticular attention to special machinery, t ()()l �, d i es, and 

Faci l i ties for the heaviest class of machinery. s'T A_FORD, CONN. press work. Safety Constrnction Co., 143 & 145 Elm St., N. Y 
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PROPO S A L S .  
pr�r:��li,�� (;�r s.

I1��y ����::I��nf!�<!P�nn����NJ��n� 
uary 12. 1Snt. - Sealed 1)ropo�al s .  in tri v l i cate. w i l l  be J'e. ceive� l i t  t h iR office u l l t i l  3 1:). 1\1. rj'hursday, February 12. 
1891. tor b n i l ding coffer daHl, excavat i n g  lock pit. VHv ing 
ban k,  a n d  con !-l tructing lock No. 2. C U lll berland Hiver, 
near Nashvi1 le. 'l'ennc ssee. B i dders are i n v i t ed to be 
present at open ing of the bids,  fJ'h e  U n i ted States re. 
serves the right to reject a n y  and a l l  pl'opoRa l s. 'I' h e  
uttention of bidoers i s  i n v i ted t o  t h e  A c t s  of Congress 
approved February 20. 1885. :mo February 2.'1, 1887. vol .  23. 
page 332. and vol .  24, page 414.  8t . . t n tes at I�arge. Speci­
ficat ions and b l a n k  forms for proposals w i l l  be furnished 
on appl ication at t h i s  offi ce. 

J. 'V. B A  R L O \V ,  Lieut. Col. of Ell{1 i'lll'ets. 

LIGHTNING WELL ·SINKING MACH INERY  MANUfaCTURERS. 
Hyrdaulic, Jetting, Revolving, Artesian, 

Diamond Prospecting Tools, Engines, Boiler!l, 
Wind ,Mills, Pumps. :Ellcyelopcdln., 1,000 

engravings, Earth's Strata, Determi­
nation quality water; mailed,25e. 
The American Well Works, 

Aurora, III. 

I 11 k 13 S. Ca.ual 
St., Chieago, IlL 

l Dallas, TeUit 

OIL WELL SUPPLY CO. Ltd. 
k1 & 9 2 W A TER STIl EET, 

Pi ttsbu r gh, I'a ..  •. M anufacturers of everything needed for 
.A.:':"'X'ESZ.A1V �ELLI5I 

, :  for either Gas. Oil ,  Water. or M i n eral 
Tests. Boilers. Engines. Pipe, , Cordage. J)ri l l i n �  Tools,  etc. 

I l lustrated ca!alogue, price 
\ I :.. lists and d iscount sheets , 

. on req uest. 

ARTESIAN 
Wells. Oil  and Gas Wells, drilled by contract to any depth, from 5ll to 3000 feet. 'Ve also manufacture r,g�:il[��sg c��mf���ni:�¥>�rt� 
able Horse Power and Mounted 
Steam Drilling Machines for 100 to 
GOO tt. Send 6cents for illustrated 
·catalogue. Pierce Al·teslan 
and 011 Well Su pp ly C o .. 

80 Beaver S t reet. New York. 

Robt Poole & Son Co Baltimore Md PARTIES . DES.l R I NO  MACHINERY BLUE PRINT �&:��irr���i'.)�iO�u���\��: �t! b'��'�k��lf,�lt�:�I�S 
• . " • for ManufacturIng Chsll" Cane wlrl 1 please a�dress r, , R e n �  tor cata)ol!ue. . a J egit imate Art '1'001 .  I n v a l l l �  

A. A. S M IIH, Leommster, Mass. [. B. MCCOLLIN & CO., l030 Arch Street, PhIladelphIa. able to crayon and water ('u l o r  }lO\'-OATES ROCK .. ORE BREAKER t,ait artists llnd drang- h t smcn. Kaves GIl t i m e, gIves fineRt teCll1 l lCal etfects. 
Capacity up to 200 tons per hour. AIR B�USIl!.U�. CO .. ....(i1'!-"s .. ""

_�]{ockl ord. I I I .  

Has produced more ba!last, road 
metal,  and broken more ore than 
all other Breakers combined. 

B u i lders of lIi�h G rade Mining 
Machi nery. 

Send for C'atal ognes. 
C A T E S  I R O N  W O R KS,  5 0  V � o .  (j l i n ton � t . ,  t: bi cago 215 l!�ran kliD St .• Boston, Mass. 

VELOCITY OF ICE BOA 1'8. A COLLEC 
tion of interesting letters to the editor of the SCIENTIFIC 
AMERICA" on the q uestion of the speed of Ice boats, de. 
ruonstrating how and why it is that these craft sail 
faRter than the wind which propels them. Dlustrated 
with 10 explanatory diagrams. Contained in SCIENTIFIO 
A ;\I .E R J ( ' .·\ �  S F P P LE�1 ENT. No. 2 1 11. Price 10 cents. To 
lie hUll at t h i s  office and from aU newsdealers. -----

THE PEN NA.  D IAMON D  D R I LL & MFG. CO. 
B l ltDS nORO, I'  A., B u i l ders of Hi�h Cia., 
Steam Engines. D i amond Dri l l ing and G eneral 
Machinery. Flour Mill Rol l s  Ground and Grooved. 

L I T T L E  H E R C U L E S  D R I L L  C H U C K  
eccentric rotating, sel f· gripping jaws, 

w h i �h holel �tr()nge8t w h en work­
i l l g  hardest. 'j' he l a rger the 
d r i l l ,  the more powerful the 
l evera�e. A I I  working parts 
of be!>lt !-Iteel, h ardened. T h e  
most ])uwerfu l ,  aC('llrate, and 
dura b l e  chuck in the market. O N E I DA MFC. C O .  O N E IDA, N. Y . ,  U .  S. A. 

T H E  L E A D  P E N C I LS 
'J'bat Meet the Wauts of A l l  Pencil Users are 

" D IXON'S AMERICAN S M "  GRAPIIITE • • 
Or other grades of hardn ess of same make. 

If your stationer does not keep th em. mention the 
SC I ENTH� I (, A :\JERlCA N and send Itjc. in stamps to 
J O S E PH D I XON C ItlTCI BI.E CO::\l PANY. J ersey City, N. J., 
for samples worth double the money. 

PAT E N TS !  � I£SSH;S. M U N N  & CO., in connection with the publi­
catIOn of t h e  SCI F.NTI FIC AltlERICAN� continue to ex­amine improvements, and to act as SoliCitors of Patents for In ven tor�. 

In this l ine of bUsiness they have had j()'rty-one venTS' 
expenence. and now have 'unequaled. facilities for the 
preparat!on of Paten� D�awin.l!s. Specifications, and the 
prosecut1on of A ppl Icat)(ms for PatentR i n  the U nited 
Stat es. Canada. and }foreign Countries. Messrs. M unn & 
Co. also at t e n d  to t h e  preparation of Caveats. Copyrights 
for B(?(�k8. Labels.  �ei8sues, ASSignments. and Reports 
on Infl' l n !.!ements o i  Patents. A l l  business intrusted to 
them is done w i th speCial care a.nd promptness, on very 
reasonab l e  terms. 

.-\ pam p h l e t  s e n t  free of charce. on appli cation, con. 
tai n i n u:  1 u l l  in�orm<:ttion about P!1tents and how to pro­
cur� them : d i rectIOns conce.rmr.g Labels, Copyrights, 
DeSigns.  Pat ents. Appeals. ReIssues Infringements. As­
sijlnments. Rejected Cases. Hints on t h e  Sale of Pa­
tents, et c. 

Y A <-=�" E N E W &: S E C O N D  H A N D ­, (  B O U G"HT, S O L  AN D "GE D .  1 PEWRITERS xU MATVPE'f"RITEFl. 1ALSO BENT o�i-.c",')�,o"E 
ATION"" ExCHANGEJ AN Y W HERE I N1:\- �.��,.? 

� TH E U .S .II.GET O\Jf\ f� � �  , 200 l SALLE sICHICACO . N E W  CATA LOb U E  O N  APPLI CATION 

An Inventor I 
Who has a bright thought to be worked I 
out can get mechanical help by writing 
to us. We send a primer first. I THE JONES A;;;�;��i'��RrT�i;�N��p�s ����������;�� 

Q1 SUperior d�fi;�g:l;���, etc. MECHANICAL DRAWING. 
Manufactured by 

W. & D. MOGEY, 
SIS West 27th Street. New York. 

Send for catalogue. 

THOMAS AL VA EDISON. -- A BIO·  
graphical "ketch of the g-reat Inventor. wltlt fuJi-page 
portrait from a recent p h otOgraph. Contained in �cu;� .. 
'l'IFIC AM F.RIC A N  SU PPL EM}1�NT, .N o. 7 4 6 .  Price 10 cents 
To be had at this ollice and from ail newsdealers. 

By Prof. C. W. MacCord, of the Stevens Institute 
of Technology. A s('ries of new, original. and 
practical lessons in mechanical drawing, aCcom­

panied by carefully prepared examples for prac­
tice, with directions. all of simple and plain cha­
racter. intended to enable any person, young or 
old, skill;ed or unSkilled, to acquire the art of 
drawing. No expensive instruments are involved. 
Any person with slate or paper may rapidly learn. 
The series embodies the most abundant illustra­

tions for all drscriptions of drawing, anel forms the 
most valuable treatise npon the subject ever pub­
lished, as wel l as the cheapest. The series is i llus­

trated by upwnrd of 450 special engravings, and 
forms a large quarto book of O\'er oue hundred 
pages. uniform in size with the SCIENTIFIC A M E R­
ICAN. Price, stitched in paper, $2.50 ; bound in 
handsome stiff COVel'S. $3.50. Sent by mail to any 
address on receipt of price. 

For the convenience of those who do not wish to 

LONDON ELECTRIC UND ER. purchase th
.
e entire series a� once, we

. 
would state 

ground Railway. Descri ption of the plan fol l owe d .  that these v al uable lessons m mechameal drawmg 
methods of work, and use of the hydrau lic shiel d. W ith may also be had in the separate nu mbers of Sup-�J�����t����· N�.

o
��ai�

e'i-�n
ce'fJ�����.l

C 
T!�:'���A.:i I PLEMENT, at ten cents each. By ordering one or 

this office and from ail newsdeal ers. more numbers at a time. the learner in drawing ., Ch Do It yourself. Cir­
. :c eap cular press $8. S i ze 

P · te for smaH newspa . 
per, $44. Every­rID We' thing easy, printed . ru les. Send two �tamps for Catalogue to factory. K ELS I<;Y & CO .. MerIden, Con n. 

ELECTRICITYThe AMATEUR ELECTRICIAN. 
CI28, Ravenswood, lll .. is the only paper dealipg with first principles of electricity. 

Beginners need,t.fla yr. 3 mos triaI25c. sample copy 100 &BIGYCLES ON EASY . PAYMENTS 
No extra charge. 

All makes new or %d hand. Lowe.t 
.. 

prices l1:uaranteed. Send tor cat. and 8a ve money. Rouse. Hazard &; Co., 16 G St. Peoria,III 

may supply himself with frcsh i nst.ructions as fast 
as his practice requires. These I(>ssons are publish. 
ed successively in * 1 ,  *3 , * t ,  *6 , * 8 , *9, * 1 2 , 
*.1 4, * 1 6, * 1 8 ,  * 20, *2 2 ,  *2-1, *26, * 2 8 , * 3 0, 
* 3 2, * 3 6 ,  * 3 1 ,  * 3 8 ,  * 3 9 ,  *-1 0, *-1 1 , *4 2 ,  *4 3 ,  
*44, * 4 5 ,  *46, *4 1, * -1 8 , *49, * 5 0, * 5 1 ,  * 5 2, 
* 5 3 ,  *54, * 5 6 , * 5 8 , *60 , * 6 2 , * 6 5 ,  *69, * 1 4 ,  
* 1 8 ,  *84, * 9 1 ,  *94, * 1 0 0 ,  * 1 0 1 ,  * 1 0 3, * 1 04 ,  
*1 0 5 ,  * 1 0 6, * 1 01, * 1 0 8 , * 1 3 4 ,  * 1 4 1 ,  * 1 14, 
* 1 16, * 1 1 8 .  FOR SALE DY 

W.I:"ON"N" d! CO .• 
PubU.hers of SCIENTIFIC A MERICA N ,  

36 1 B)'ondway, N e w  YOl"k. We also send. free of charge. a Synopsis of Foreign Pa­
tent Laws. showing- the cost and method of secnrinfjt 
patents in all the pri n C i pal countries of the world .. IlI U N N &

31;�
� �;6a::1:.

c���r�o�:: Pate nts, 

F
P RU .L

C
L
TE

. BR A NCH O �·FICE8.-No. 622 and b"24 F Street, Pa- 1L:�'::�'::�:':'::::�:'':�='':::�����:;�':'..":!!�!.������'':!::!�::;:::::'��:';!::� clllr Bulldlnl1:, near 7th Street, W""hington, D. C. 

E FOR TYP EWRITERS 
StenCils.  �t eel Rt alllps. ltu h ber and 

1\h·tal 'j' y pP, 'V h (,pls ,  ])jP8. et c. 
M o d '"  n l l ti  t:x p I"l·i lll t"u t li l  \Vork 
Smal l Maci l i n cry. Noyelties,  etc . •  m an­

u fact nred hy Rpec i n l  con t ract. 
N ew York Stenc i lWks . .  100 Nassau St" N.Y 

THE STEAM E N G-m E : I T S  PRINCI· 
ple�, its development. its futUre an d perfect ion . -A pa­
per by E. N. Dickerson ,  givi J ' g  an out l i n e  of the h i story 
of t h e  steam enlline, and discussing the prinCiples u pon 
which it  operat es n n d  which J i m i t  its ca.pa city. W ith 2 
figu res. Contained jn S ( ' H � :\ T IFIC A.\I E U I C ,.t, X  SU PPI .. E. 
>lENT, N o. fjl'ifj. Price lU cpnts. To be had at this 
Office and from ail  newsdealers. 

FOOT POWE ll MACnIN EIlV. 
I feel so h ig l i l y  pl eas­
ed w i t h  y o u r  Veloci­
pede �'oot Power w i t h  ;���;:=:i:���� that I wish to 

Ill y  t esti mony to 
its !>Iuperiori t ,y. I d i d  
not e x pect to l i k e  it, 
but h a v i n g  u Hed t h e  

\Tel ocipede Power, I wou l d  h ave nothing 
el�e It so greatly lessens the tatigue of 

. uSlOg fO(.lt power, i n  fact. it  may be saij to 
W i t h o u t  fatlgne. and is fL steadier l J lotion. I 
I had known of it soon er. Send for cat alogue. 

. & J. BARNES CO . . lIU9 Ruby St .. Rockford. I I I .  

2nd  � MACH I NERY  �i 
N .  Y .  :\t ach'y Depot, Brid2'e Htore Hi. Frankfort St., N.Y. 

E lec trica l Ex pel·hnell t t� I·!iI. I l lv(m to1's. and Stu-
dents. \Vp have several t o n s  of 2d-h and e l ectr i cal 

apparat.us and materiaJ!'I. Smal l orders a spec i a l t y. Cor­
respondence illvited. Blakeney Electric Co • •  4;{;) Broad­
way, Brooklyn. N. Y. 
TO HA RDWA R E  A N D  STEE l .  T O Y  lli A N. 

lIfactIu'ers.. Bids wanted for A m erican rights 
for Patent No. 444,035. Insulated P l i ers. 

GEO. WY A 'I'T, 2 A.t1antic Ave., Brookl yn, N. Y. 

T� S c ientifi c A merican 
PUBLICATIONS FOR 1 89 1 .  

The prices of the d i fferent publications In the United 
States. Canada, and Mexico are as fol lows . 

RATgg BY M A lI •. 
The ScientifiC Ameri can (weekly one year • $3.00 
The SCientific American Supplement (weekly), one year. . . 5.00 
The ScientifiC American, Spanish Edition (monthly) one year. . . . • .. • . • • 3.00 
The 8cientI1lc American. A rchitects and Builders Edition (monthly). one year. . . . . . 2.50 

COMBINED R ATES. 
The SCIentific American and Supplement, . . $7.00 
The SCientific American and A rchitects and Build-ers Kdition, . . . . . •  . •  5.00 
The Scientific American , Supplement, and Archi-

tects and Buil ders Edi.tion, . • . . . 9.00 
Proportionate Rates fO'!' Si.", Months. 

Thts i n c l llrlef'l postalle, wIllch we pay .. Remit by post n l  
o r  express DIoney order, o r  draft t o  order o f  

ltIU N N 4; CO • •  aliI Broadway, N e w  York. 

© 1891 SCIENTIFIC AMERICAN, INC.



�i)l)ertisemenfs. 
I n side Page, eaeh i n sertion .... ... ... ... ,.. � cents a line 
Back Pnge. each i n sertion ... ... ... ... $1 .00 a line. 

The above are char�eg per alrate hne- ·about ehzht 
words per l ine .  1.'his notice shows the width of the l ine. 
and is set in  Iwate type. Engravings may head adver_ 
tisemenrs at the �arue rate per agate l ine. by measure ... 
ment. as the letter press. Advertisements must be 
received at publ ication office as early as Thursday morn. 
i n �  to appear in next issue. 

COMPTOMETER 
(TlUDK bU.BK.) 

ALL A R I T H M E T I C A L  
• • • •  P R O B L E M S  

Solved rapidly and accurately 
by using the COMPTO:1\lETER. 
Saves 400 per cpnt. uf time. 
E n  t i r e r e I i e f from mental 
8traiu. A dapted to all  com­
mercial and �cient. ific compu­
tations. Send for c ircular. 

FELT & TAR RANT M FG ,  CO . .  52-56 I l l inois St" Chicago, ----- . .  ----- - �- - - -

Victor Bicycles ! 
For pl easure, business. recrea­

tion, and for anything you 
CQu l d  use a bicycle for. 

VIC'I'O n ,.;  A RE BEST I 
Send for catalogue. 

Omman Whed CO., 1lakm, 
Chicopee Fal l s. lliass. 

The ::OO-e� Elc>c>k. 

Experimental Science 

B y  GEO. M. HOPKINS. 
740 Pages. Over 680 I l l u strat ions.  

P R I C E ,  by m ai l ,  postpaid , $4.00 
SEND FOR FULL ILLUSTHATED CIHCUI,AR 

AND TABLE OF CONTENTS. 

This is a book full  of interest and value for teach­
ers. students, and others who desire to i�part 

or obtain a practICal knowledge of phySICS. 

M U N N  & CO.,  Pu b l ishers, 

Office of The Scientifi c American 
361 B R O A D WAY, N E W YO R K .  

\Vhat, t h e  I' l'e�� says of "Experi mental Sci ence." 
U Mr. Hopki ns has rendered a va.luable service to ex-

P��¥'�l�
n���khi�� �?��'ofE.����l�r:gi'l[Cal character. and no 

(Ille of a. 8ciectific turn of mind could fail to find in I ts 
P���'b� �����rY�a1��:�l:r��flW:�g(�k'�:�'�i��1:¥ciod. 
:fe�t

t
�;�ar�l���i���:���tb�nB:��r? J��l��'��\n�ysl�g�� 

-not, a few-who l ike to make their o w n  apparatus." ­
Elt'CtrtCl I I  H �{)rlli.  

•• The author has avoided repeating the hackneyed 
iUustl'ations which h ave been passed from one �ook to 
another so long, andl instead , offers a set of experiments 
whJch are largely OI H. novel character and very strIk­
ing."-Enoi neering a.nd )Iinin(l Jo!trlUt1. 

• •  We commen d it most hearti ly to aU teachers . "-

N�i�H�'s �tl�����I\O read a book of this kind. that sets 
fort h  the principles of ph ysics so ful ly, and without the 
use of mathemat ic:ol .' ·- 'I 'ltf'  Loconto(.i,rt'. 

• •  All teachers of science are aware that real know­
ledge if! acquired best by t he student m�Lking experi­
ments for h i m self. aDd any one who pOInts out how 
those experiments may be easily made is doing excel lent 
work."-EHoUsh ]'.[ecJw nic and I F,,rltt oj .",eieI lCl'. 

•• The work bears the stamp of a writer who writes 
Doth1ng but with certaint.y of. act.Jon and !esu)t. and 01 
a teacher who imparts sClentlflc l O formatlOn tn an at­
tractive and fn scinati ng manner." -A IHI'r'icnn En!li nfl'l'. 

u It should be found in every library." -Engli,sh 1\[f-
Cll�/nll�e book would be a most judtcious h o liday gift. ·t_ 
En{li,1H'er in{l filld ill i l l  i 11(1 JOllrl/ r f / .  . .  
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