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J titutifit jmttitau. 
THE APPOINTJI[ENT OF A COJl[JI[ISSIONER OF 

PATENTS, 
'l'he vacancy created by the deceMe of t·he late COlll­

missioner of Patents imposes upon the executh'e the 
duty of selecting a properly qualified succel:'sor to this 
important office. In the whole range of offices which 
are filled by govel'nment appointment thel'e is nune 
that calls for so ulany special qualifications as this, alld 
the selection �hould be made primarily with regard to 
the administrath'e and professional ability of the can­
didate-the question of mere political services and the 
recommendatiolls of political friends being made strictly 
subordinate, 

The Patent Office has suffered too severely in the 
past from thtl incompetence of political appointees. 
Men have been placed in charge who, whatever may 
have been their political qnalifications, wel'e altogether 
unfitted to fill a position which calls fOl' a thOl'ough 
knowledge of the patent system anu an unusual 
amouut of judicial and auministl'ath'e ability for the 
condul't of its affairs, 'Ve do not deny that there are 
political office seekers possessed of a cel'tain versatility 
which enables them to fill acceptably a wide vfil'iety of 
positions ; but we do say that there al'e certain offices, 
the duties of which can, in the very nature of things, 
be filled only by specially qualified men, 

Among these, and perhaps chief among them, is that 
of COllllllissiunel' of Patents; and that its duties can 
only be properly performed by a professional man, one 
who has had a thorough acquaintance with patent 
practicl', is proved by the reconl of the various gentle­
men who have filled the position in the past. When a 
novice has been placed in charge, the results have 
been far from satisfactory. The attempted improve­
ments and so-called reforms in the laws and working of 
the office ha,'e been fruitless 01' posith'ely harmful, and 
have had to be re,'ersed 01' repealed by a later com· 
missioner. Abuses have crept into the system of patent 
practice, which the political appointee, controlled it 
lIlay be by political motives, has faile(l to eradicate, 

When the new comlllissionel' enters upon the duties of 
his office, he should do so feeling that he is absolutely 
free from all external controlling influences of a polit­
ical nature. He should realize that he is given the 
office because he understands its duties, and is justified 
by his past training and experience to perform them 
intelligently. It was this fitness coupled with his un­
doubted integrity and independence that rendered the 
appointment of the late commissioner so acceptable, 
and his administration so successful. One of his 
very first acts was to rid the patent practice of an 
abuse which had grown to extraordinary dimensions 
because of the laxity which in this respect marked the 
pl'e"ious administration of the affairs of the office, 
A patent lawyer himself of long experience, he un­
derstood thoroughly the working of the system, and 
he conducted the affairs of the department with sole 
reference to its best interests. 

It can safely be said that there is no "department 
which, as a rule, has been purer, more free from politi­
cal intrigue, than this; and it is earnestly to be hoped 
that, in selecting a succe�sor to Mr. Futtel·worth, a 
man will be chosen who, like him, is thoroughly con­
versant with the workings of the patent system and 
possesses the necessary judicial qualities for this diffi­
cult and responsible position. 

It has never been the practice of the SCIENTIFIC 
AlmRICAN to advocate the claims of pal·ticular inui­
viduals in matters of this kind; but in the present case 
we feel compelled to state that our past experience of 
the acting incumbent of the office conviuces us that 
no better lUan could possibly be selected for the posi­
tion, 

Judge A, p, Greeley has been the practical head of 
the department during the protracted illness of the late 
Commissioner, and his management has been charac­
terized by excellent judgment and unusual adminis­
trative capacity. His appointment would be received 
with great satisfaction not only by the department but 
by the inventors and manufacturers of the counb'y, to 
whom his name is ah'eauy well and honorably known. 

• •  e I • 
URGENT NEED FOR LARGER PATENT OFFICE 

APPROPRIATIONS, 

'Ve have more than once hall occasion to call the at­
tention of the public to the fact that, unless more 
generous appropriations are made by Congress for 
carrying on the bUl:'iness of the Patent Office, its work 
is certain to fall hopelessly i n  arrears. The failure uf 
the Patent Office staff to keep pace with the business 
of the office is not due to any want of capacity or zeal 
on the part of its examiners and clerical force, It is 
safe to say that there is no department whose staff is 
worked so hard-so completely overworked-as this, 
and that the business of the office is falling beh i n d  is 
to be attributed solely to the fact that the force em­
ployed is altogether inadequate. 

This fact has IonA' been recognized by the Patent 
Commissioner, and urgent requests have been l IIade 
from time to time for increased appropriations to en­
able the necessary inCl'ease in the force to be made. 
I n  the report of the late lamented Commissionel' of 
Patents for the year ending June 30, 1897, the subject 

is referred to as follows: "I desire to call especial at­
tention to the steady increase in the business of this 
office, and t.o say that., if the work is not to fall hope­
lessly in art'ears, an increase of fOl'ce must be provided 
durlllg the ensuing fiscal year." One would naturally 
suppose that such urgent representations as these 
would IlIeet with ready response from Congress ; yet, 
as u· mattei' of fact, the appropriations have been as 
steadily refused as they have been persistently re­
quested. 

Now the gl'oss inj ustice of the course pursued by 
Congl'ess will be evident when i t  is borne in mind that 
the IlIoney which the Patent Office requests is its own 
money. paid by iuventors in the shape of patent fees, 
and set apart in a fund known as the Patent Office 
fuud, whose object is to meet the current expenses of 
the office. 

For many years past there has been an excess of re­
ceipts over expenditures i n  the business of the office, 
and the fund, which is now being augmented at the 
rate of over $300,000 a year, has already reached a total 
of over $5, 000.000. 

The business of the Patent Office is carried on by 
means of annual appropriations from the PatPont Office 
fund, The Commissioner of Patents has no authority 
whate,'er ovel' a siugle dollal' of the nceipt.s of his 
office. He turns evel'y cent over to the 'I'reasurer 
of the United States and he is dependent entirely upon 
the annual appropriations of Congress for means to 
cany on the business of his department. Fo'r many 
years there has been a steady increase in the business 
of the Patent Office without any commensurate in­
crease in the staff or the annual appropriations. In 
1886 the office received 35,968 applications ; in 1896 
there were 43,982. Up to 1870 the total number of pa­
tents issued by foreign countries was 358,00:>, whereas 
between 1871 and 1896, 1,282,000 patents were issued i n  
these countries. The increase in  the transactions of 
the office has called fOl' enlarged accomlllodations 
and an increased working staff, and the surplus which 
this bureau has been accumulating would at any time 
have been more. than enough to meet the emergency. 
Yet, for some unaccountable reason, Congress, though 
lavish - over lavish - in its appropriations for other 
purposes, has pursued an extremely parsimonious pol­
icy with regard to the Patent Office. This refusal is 
the more unjust because, as we have pointed onto this 
Department is merely asking that the surplus of its own 
earnmgs may be appropriated to its own needful ex­
penses, The recolllmendations of the Commissioner 
for appropl'iations are pa.<;sed on by the Patent Com­
mittees in the Senate and the House, who almost inva­
riably approve them, They then com e before the 
Appropriation COlllmittee, who failing to see the broad 
distinction between this appropriation and appropria­
tions say for rivers and harbors, have almost invaria­
bly cut them down to a figure much below the growing 
necessities of the office. 

Undoubtedly one great cause of the neglect of the in­
terests of the Patent Office is  the total misunderstand­
ing of the real nature of the annual requests of the 
Commissioner for money, They are not requests for 
" appropl'iations" in the common sense of the term, 
The money asked for does not come out of Uncle Sam's 
pocket in the way that rh'el' and harbor or pension 
appropriations do. The Commissioner merely requests 
that a sufficient amount of the earnings of the Patent 
Office may be placed at his disposal to enable him to 
transact its business to the best advantage. Whether 
the amount allowed by the Appropriation Committee be 
large or small, it will not make the nation's purse light­
er or heavier-it will lllerely be a question of the Patent 
Office fund lying idle or being applied to its legitimate 
uses, 

If the Appropriation Committee would only judge 
this matter on its own merits, and not confound it with 
the extravagant appropriations asked for various pub­
lic works of doubtful utility, there would be little diffi­
culty i.n obtaining the needful funds. We believe that 
the cOlllmittees at present include the following 
names: 

Senate Appropriation Committee,-William B. Alli­
son, Ia. ; Shelby M. Cullom, Ill. ; William J, Sewell, 
N.J, 

House Appropriation Committee.-Joseph G, Can­
non, Ill. ; Henry H, Bingham, Pa, : William W, Grout, 
Vt. ; Stephen A. Northway, 0.: William A, Stone, 
Pa. ; 1\lahlon Pitney, N, J, ; James A. Hemenway, 
Iud,; JamesJ. Belden, N. y,; Samuel S. Barney, 'Vis,; 
'Villiam H. Moody, Mass.: Samuel J. Pugh, Ky,; 
.Joseph D. Sayers, Tex. ; Alexander M. Dockery, Mo. ; 
Leonidas F. Livingston, Ga. ; Tholllas C, McRae, Ark.; 
,John M. Allen, Miss.; John C, Bell, Col. 

There is no question that the immediate remedy lies 
with these gentlemen, for it is in the committee that 
the appropriations have almost invariably suffered 
their first reduction, We think that the surest way to 
secure a propel' recognition of the rights of inventors 
would be for the people to bring all possible pressure 
to bear upon their representatives, both by personal 
interviews and by written cOllllllunications. 

The cause is a worthy oue. An altogether inexcusable 
injustice is being done to one of the best adwinistered 

© 1898 SCIENTIFIC AMERICAN, INC.



JANUARY 29, 18<)8.] 
and lllost successful of our in;.titutions. If ever a re­

quested appropriat ion-if appropriation it can be called 

-was reasonable and pI'oper, it is this. To refuse it is 

to deny to the inventors in this country what is j ustly 

their own, and deny them the services for which they 

have paid. 
In  reconllllfmding this matter to the active interest of 

inventors throughout the whole country, we would re­
mind them that the vexatious delays which they ex­
perience in securing theil' patents are due entirely to 
the action of Congress in curtailing the appropria.tions 
for the Patent Office. Moreover, there is'every indica­
tion t hat matters will steadily grow worse if Congress 
persists in its present pol icy. 'Ye are informed through 
private sources that it wil l take the present force of 
examiners fully three months to examine the cases 
which came in during the month of December alone. 
In short, the work is accumulating at a rapid rate and 
no relief is in sight, as we understand that the Appro, 
priation Committee haye already expressed t.heir disin­
clination to admit any increase of appropriation during 
the coming year. The matter of agitation for relief 
rests now largely with the i nventors and manufacturers 
of the country, and if they bestir themselves and write 
urgent letters to their representatives and to the mem­
be;'s of the Committee on Appropriations whose names 
are gh'en abo\'e we believe that the necessary relief may 
yet be secured. 

.... .. 

DEATH OF MR. BUTTERWORTH. 
The Hon. Benjamin Butterworth, United State" 

COlllmissioner of Patents, who has been il l  
for several weeks at T homasville, Ga., died 
on Sunday, January 16, at that place. The 
end was peaceful and when it came his wife 
and children were at his bedside. Mr. But­
ter worth went to Thomasville to recuperate 
from an attack of pneumonia. He was con­
valescing when a relapse took place which 
resulted in his death. 

Mr. Butterworth was a descendant of a 
long l ine of Quakers. He was born in 
Warren County, Ohio, 1839, and lived on a 
farm with his parents until he was eighteen 
years old, and enjoyed scant educational 
advantages. In his nineteenth year he went 
to Cincinnati to fit himself for a professional 
life. He was admitted to the bar in 1861 and 
cOlllmenced the practice of law in Cincin­
nati. He enlisted in the Union army in 
the c iv i l, war and rendered gallant service, 
retiring with the rank of major. He re­
sumed the practice of law in Cincinnati and 
tile first public position which he held was 
that of United States District Attorney in 
1871 .  He was a member of the Ohio Senate 
in 1873-74 and was first elected to Congress 
in H178. After the retirement of E. M. Marble 
as Commissioner of IPatents in 1883, Mr. 
Butterworth was appointed in his stead. 
He served in that capacity until he resigned 
to become a member of the Forty-ninth 
Congress. He was afterward elected to the 
FiftIeth and Fifty-first Congresses and de­
clined the nomination for the Fifty-second 
Congress. After his retirement from Con­
gress he settled in Washington and soon 
built up a large practice, chiefly in patent 
law. He was appointed Commissioner of 
Patents by President McKinley, April 1, 
1897. 

'Yhile i n  Congress Mr. Butterworth was 
admittedly one of the readiest and ablest 
debaters on the floor of the House, and 
was always the champion of good gov-

J titufifit �Uttritau. 
'1'he Patent (lflie!' w i ll he dose(1 tile day of the 
funeral. " 

Postmaster-General Gary said: " The death of Major 
Butterworth will be (Ieplnre(l by the whole country. 
His was one of the most 10Y1tble of natures. He was a 
kind friend, a loving pal'ent and a thoroughly consci­
entions man. HiH face will be missed by the legions 
of those fortunate enough to have known h i l l l ,  and his 
place in the party to which he was devoted cannot he 
filled. " 

The employes of the Patent Uffice assembled in tIlf' 
room of the COlllmissiolJer 011 the afternoon of January 
17 to participate in a meeting called in hOllOl' of the 
memory of theil' dead chief. Acting Conl lnissioner 
Greeley paid an eloquent. tri bute to l\Iajor Bntterworth . 
A committee was appointed to draft suitable resolu­
tions. President McKi nley was deeply pai ned by the 
death of his old friend, and at the Capitol there was a 
universal expression of grief. 

The funeral services were held in 'Yashington on Jann­
ary 19 and were attended by President McKi nley, Vice­
President Hobart, Speaker Reed and members of the 
cabinet, and most of the prominent officials of the 
different government departments. 

• ·e· • 
AMERICAN ASSOCIATION OF INVENTORS AND 

MANUFACTURERS. 

The regular annual meeting of this association was 
held at the Shoreham Hotel, 'Yashington, D. C. , on 
January 18. T he pl'esitlent, Francis H. Richar(ls, of 
Hartford, Conn . ,  cal led the meeting to Ol·der. Among 

THE LATE HON. BENJAMIN BUTTERWORTH. 

ernment and pure polit ics. He was president of the the important reports received was the one from the 
commission sent by the United States government t.o legislative committee, read by Mr. Arthur �tewart, 
Europe to induce foreign countries to take part in the which was in effect that the association should con­
Chicago World's Fair. During his first tenure of office centrate its efforts to have a classification division 
as a Commissioner of Patents, Mr. Butterworth com- created in the Patent Office. The object of such a 
piled a most comprehensive work on the" Growth of division was to have the patents so classified and ar­
the Industrial Arts. "  The work gives the history of two ranged that the work of examination to determine the 
hundred of the arts, from the rude beginnings up to previous state of the art would be facili tated. Suitable 
the most complicated examples of modern inventors' resolutions were passed commemorating the death of 
skill. Commissioner Buttel'worth and Mr. Gardiner G. Hub-

When Mr. Butterworth entered upon his duties as 
the Commissioner of Patents for the second time, he 
soon showed that his administration would be liberal 
minded to ward inventors and that those who had been 
practicing before the Patent Office in an illegitimate 
manner need expect no mercy from him. He found 
many abuses to cure, and in his efforts to correct some 
of them he encountered strong obstacles and made 
some enemies ; but he persisted, and during the last few 
mouths  of his incu mbency he did much to earn the 
gratitude and respect of the inventors. 

'I'he Secretary of the In tel'ior, in bpeaking of the death 
of Commissioner Butterworth, said; 

•. The death of Commissioner Butterworth is a great 
loss, n ot only from a personal aspect, but to the coun­
try at large. Everybody loved Butterworth who knew 
him, and the Inferior Department sutlers in his loss. 
Every mark of respect will be paid his memory. 

bard, the latter being one of the organizers of the as­
sociation. 

The following amendments to the constitution and 
by-laws were adopted: 

The object of th is association is to maintain, foster 
and protect the patent system of the United States, to 
increase the efficiency of its operation and the stability 
of patent property. 

'1'0 accomplish these results the association aims to 
strengthen public opinion favorable to the patent sys­
tem, by demonstrating the enormous advantages which 
have been derived by the people of the United States 
therefrom, in the increase of manufactures and mate­
rial wealth which has resulted from new machines and 
methods prod uced under the stimulus of the legal pro­
tection afforded to inventors by the patent system of 
the United States. 

To procure from Congress legislation authorizing the 

Patent Office, the only department of the government 
which pays all of its expenses out of its income, to spend 
so much of that income as lIlay be necessary for the sci­
entific, thorough and efficient examination of applica­
tions for patents, to the end t.hat patents may be grant­
ed only for inventions undoubtedly new ; and 

To strengthen the legal remedies for the protection 
of such patents as lIlay be issued after a thorough ex­
amination. 

The association proceeded to ballot for the officers 
f()r the ensuing year, with the following results: 

President, Francis H. Richards, Hartford, Conn. ; 
first vice president, J. C. Anderson, Chicago, Ill.: sec­
ond vice president, L. 'V. Serrel l, New York City ; 
third vice president, Philip T. Dodge. New York City ; 
fourth vice president, Theodore N. Ely, Philadelphia ; 
secretary and treasurer, Arthur Stewart, Baltimore ; 
members of the executive council, C. E. Billings, Hart­
ford, Conn. ; Dr. R. J. Gatling, New York ; Robert S. 
Taylor, Fort Wayne, Ind.: AI bert A. Pope, Boston, 
Mass.: Daniel Frazer, Washington, D. C. ; Marvin C. 
Stone, 'Vashington, D. C. ; Lewis Miller, Akl'on, Ohio ; 
G. H. Schulte, Milwaukee, Wis. ; Jas. T. Du Bois, 
Washington, D. C. 

Committees on Legislation and Ways and Means 
were appointed. 

A resolution was passed recommending the removal 
of the models in the Patent Office to the National 
Museum and their careful preservation as relics of the 
unprecedented progress of science and the useful arts 
during the past half century. The Secretary of the 

Interior and the Se�retary of the Smithso­
nian Institution are to be urged to favor 
this step. 

.. . , .  
THE MOODUS NOISES. 

I t is stated that the disturbances of the 
lower Connecticut Valley, which produce 
what from early colonial times have been 
cal led the ., Moodus Noises," have begun 
again, after a period of rest of twelve years. 

For twenty years, up to 1729, the villagers 
of the town of East Haddam heard these 
noises almost contin uously. The Rev. Mr. 
Hosmer, in a letter written August 13, 1729, 
says, in speaking of the phenomenon: 
., 'Yhether it  be fire 01' air distressed in  the 
subterraneous caverns of the earth cannot 
be known ; for there is no eruption, no ex­
plosion perceptible, but hy sounds 9.\1(1 
tremors, which are sometimes very fearfu I 
and dreadful. I ha\'e myself heard eight 
or ten sounds successively, and imitating 
sIllall arms, in  the space of fiye minutes. I 
have, I suppose, heard se\'eral hundreds of 
them within twenty years ; some more, 
some less terrible. SOlllCtimf's we have heard 
them almost eYf'ry day, and great nUlll bel'S 
of them in the space of a year. Often times 
I have observed them coming down from 
the north, imitating slow thunder, until the 
sound came near or right under, and then 
there seemed to be a breaking l il,e the 
noise of  a cannon shot or severe thunder, 
which shakes the houses and all that is in  
them. " 

The center from wh ich t.he noises proceed 
seems to be Mount Tom, situa.ted at the 
junction of Moodus and Salmon Rivers. The 
severest shocks have been felt as far north­
east as Boston and as far southwest as New 
York, and have there been noticed as earth-
quakes. In 1816 and 1817 these noises were 
more than usually loud. On the receut 
recurrence there was a sound resembling 

a clap of thunder, followed for a couple of hours 
by a roar like the echoes of a distant cataract. A 
day later there was heard a crashing sound like 
that of heavy muffled thunder, and a roar not unlike 
the wind in a tempest. The ground was so shaken as 
to cause houses to tremble and crockery to rattle as 
though an earthquake were in progress. 

The Indians, familiar with these noises long before 
the advent of the whites among them, called the region 
now embraced in the town of East Haddam, and par­
ticularly that situated in the vi�inity of Mount Tom, 
Matchemadoset, or " at the place of bad noises. " This 
name, corrupted and contracted to Machamoodus, and 
finally to Moodus, gives name to a branch of Salmon 
River and to a manufacturing village. The region 
where these subterranean distUl'bances have occurred 
from time immemorial is one of deformed crystalline 
rock. 

• • • • • 
SIR JOHN LUBBOCK has gone to the ant again, and 

if he keeps up his visits and others imitate him, that in­
teresting insect will become useless for Sunday school 
purposes. Sir John succeeded in getting fifty ants 
helplessly drunk and then placed them outside an 
ant hill. The sober ants came out, picked up their 
friends, and put them to bed to sleep off the effects of 
Sir John's liquor ; the strangers, however, they sternly 
rolled over into the ditch. 
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68 J c itut i f i c  �tn,ttinlu. 
A TIRE REMOVING DEVICE, both stationary and marine purposes ; the weight of 

To facilitate the reulOval of t i l'e� fro l ll vehicle wheels the mal'ine motors being about 100 pounds to the horse 
without inj u l'iug' t he fel ly, anti ,.,;l�o for use in truing power. The ignition is by incandescent tube. The 
tires, the device �hOWll in the accolllpanying ill ustra- motors are built on what is known as the two cycle 
tion has been invented and patented by D. D. Robin- plan, each cylinder giving one impulse at every revo 
son, of Niles, Mich. On the inner side of a standard lution, The cmnk shafts are of large size, the throat 
l Ilonnted on a sui table base is a bracket, frolll which I collars are forged on to the cmnk shaft, the cranks in  
arp carried out d i verging al' l llS supported by legs and the double cylindet' motors are set opposite to  each 
braces, a connecting piece on the arms supporting a '  other, and the reciprocating parts thoroughly balanced, 

�\��,�;-- -'. \\ '\ '  

i n  consequence of which the vibration is very slight. 
The propeller is reversible, very strongly lIIade, and a 
reversing levet' gives the operatot' thorough control of 
the boat, it not being necessary to stop the 1II0tor to 
stop or back the boat. There are very few reciprocat­
ing parts in this 1II0tor, in consequence of which it 
can be run at a high speed. An exhaust Illuffler is fur­
nished with each engine, making the exhaust almost 
noiseless. 'fhere -are a number of these motors in suc­
cessful operation on the Mississippi and Il linois Rivers. 

.. . . .  

Uses of C h i ncse Wood 011 i n  tbe Manufacture 
o f  Paints and Varnisbes. 

ROBINSON ' S  T IRE REMOVER, 

The Chinese wood oi l, tung oil or vamish tree oil 
(not to be confo unded with G ut'j un balsam, which is 
also cal led wood oil) ,  has of late become an article of 
COlllmerce, there being two vat'ieties, the Canton oil 
and the Hankow oil. Although the prices are still too 
high to admit of competition with linseed oil, the wood 
oil has gained an entl'ance into the manufacture of lac­
quers, varnishes and paiu ts, on account of its particu­
lar and salient quality to dry thronghout in a very 
short time u nder the adion of light and ail', and there 
can be no doubt that a large n umbet' of other uses will 
be found, as soon as closet· experiments are made with 

b lock with threaded central opening, i n  which is re- it. 'l'hus Chinese wood oil is alt'eady employed as floor 
, -ph'ed the ;;crew-threaded lower end of a \'ertical shaft, oil owing to its hardness, and in the manufacture of 
provided abo\'e its threaded portion with a col iar, on waterproof materials it  has been used for a product 
w h ich rests a tapering sleeve adapted to fit into the box similar to oi lcloth, which excels the latter by its extra­
of the wheel h u b, t here being on the upper end of the ordinary elasticity. 
vertical shaft a cran k arm, by turning which the wheel It cannot be very well employed in a raw state, for 
may be raised and lowered by means of the screw on the reason that it dries opaque, probably in conse­
the lower end of the shaft. Extending rearwat'd ft'om quence of the presence of muci lage and albumen. In 
the top of the standard is a horizontal at'm connected order to be employed in the same manner as linseed oil, 
by a brace bar with the bottom of the standard, and the 

'
oil  m ust be boiled with the additioll of a few per­

pi voted at the rear end of the horizontal arm, and ex- centulIl of lead oxides (min ium 01' Iithat'ge), for with­
tending beyond the front of the standard, is a curved out this addition it always remains opaque. It is true 
pressure arm carrying a pressure foot adapted to bear this would be immaterial with the use for paints, but 
upon the uppet' face of the felly of the wheel. A spring it is necessary even for the purpose of obtaining a 
holds the pressure arm in not'mal position, with the gt'eater d t'ying  ca pacity, III boiling the oil  propel', 
[H'l'!ssn rf' foot sI il!:ht l y  away from the felly. A socket whether with lea(l or l llangauic compounds, a tempera­
on the inner face of the upright receives the lower end ture below 200" C. lllust be maintained, otherwise, es­
of a dog, wh08e uppet' end is adapted to bear on the un- pecially in the case of manganic compounds (borate of 
del' side of the wheel t ire, a set screw in the upper por- lllangane�e), a thickening ensues which is followed in a 
t ion of the standard being adj usted to engage the outer short time by complete gelatination, thus rendering the 
face of the t ire. Un the sides of the standard are piv- product unfit fot' furthet' use. 'fherefore, the oil  should 
oted upwardl y  and for wardly curved lever arms nor- be heated only to 160" or at most 180" C. Then the kettle 
mally pt'essed forward by a spring, and in  the outer is taken from the fire or the fuel removed and the sicca­
ends of thl'! arms is pivoted a cam or eccentric having tives stirred in. This is sufficient to impat't to the oil 
an attached handle, by pressing down upon which the the higher drying capacity desired and to obvi ate the 
cam is caused to engage and force downward the pres- above mentioned drawback. Pigments, gl'Ound in the 
sure arlll with its pressure foot beal'ing upon the felly, oil thus pt'epared, furnish excellent paints, which 
the latter being thus forcf'd downwanl while the tire is harden q uickly tht'oughout. They do not dry superfi­
held from movement by the dog. The wheel is gradu- ciaUy and do not remain soft and sticky below the sur­
n l l y  turned until the felly has been partially forced face for a long time, l ike the pigments prepared with 
fl'Olll  the tire all around, when a block is  placed on the linseed oil. Coatings which dry throughout are very 
fe l l y  under the pressure foot and the w heel is lowered much in demand, and for these the higher cost will  be 
by turning the crank, when the operation is continued no consideration. 
nntil the wheel entirely leaves the tire. This most important property also renders the wood 

• , • • .. oil useful in the manufacture of fatty lacquers, while 
A NEW GASOLINE MOTOR, 

I 
it cannot supplant the oils used for spirit lacquel·s. 

The accompanying engmving rept'esents a new because it is absolutely insoluble in alcohol.  But at­
double cylinder marin e  gasoline motot' built by the tention has to be paid, in usi ng it for the manufacture 
Murray Iron 'Yorks Company, of Burl ington, Io wa. of fat lacquers, to the fact that the oil will thicken and 
The engine frotH which the photograph fot· this cut even gelatinate, together with lead 01' manganic oxides, 
was taken is  of six horse powel', w i t h cyI in(\ers 4% inch at a temperatlll'e of 200° C. or close thereto, and that 
horf' by 5 inch stroke. These motot'S al'e built fot' mode of manufacture m ust be employed with which 

A NEW DOUBLE CYLINDER MARINE GASOLINE MOTOR, 

the completely melted and cooled 
copal is dissoh'ed in the hot oil, 
but at a temperature below 160' 
C. 'fhen boi ling with driers can 
also be done without fear of gela­
tination . A composition of wood 
oi l  and l inseed oil will likewise 
furnish very good resu lts, being 
especially adapted for the pro­
duction of exterior vat'nishes, 
which receive hardness from the 
former and elasticity from the 
latter. 

The odor of the Chinestl wood 
oi l is a very peculiar one and ad­
hel'es to the dry coatil lg made 
with it ; it adheres so stl'Ongly 
that it  is plainly noticeable even 
after oilcloth-l ike goods dried in 
hot air have been lying for 
m onths, the same as oilcloth will  
a l  ways, even after years, smell  of 
l i nseed oi l . Naturally, this pecu­
liar lard-like odor also shows it­
self with the lacquers produced 
with the oi l ,  and it  therefore be­
comes necessary to remove it as 

far as possible or at least to reduce it  to a mini­
mum. Disguising the smell by a volatile oil would 
hardly answer the purpose, because it would reap­
peal' after evaporation of the latter. Therefore, 
othet· remedies must be resorted to. Among them are : 
Agi tation wit h a diluted solution of permanganate of 
potassium ; a fi ltered solution of chloride of lime ; fi ltra­
tion through animal charcoal ; mixing with flour, 
potato flout', and storing for a long time after filtra­
tion ; according to the process of Bang and Ruffin, it is 
said to be possible to obtain a tolerable freedom ft'om 
smell by dried amtospheric air. The oi l  is heated in a 
suitable kettle and ail' is passed through the same by 
means of a ventilator or a blower, at a temperature of 
50° C., which must not be exceeded, This is done for 
6 to 8 hours ; after that the oil  has lost perceptibly in 
odor and can be used for Jacquers without hesitation. 

We would not omit to observe that the wood oil must 
not be regarded as a substitute for linseed oil, but that 
varnishes, paints and lacquers with distinct character­
istics can he prepared with it. l!'or this reason it does 
not seem necessary to attach much value to the de­
odorization, as the peculiar odor, which is not un­
pleasant, might serve as a characteristic of the new 
products. -Translated from the Fiirben Zeitung. 

• • • • • 

PRESCRIPTION CABIII"ET FOR DRUGGISTS, ETC, 

The accompanying i l lustration repres�nts an im­
proved cabinet designed for use in  drug stores, hos­
pitals, dispensaries, chemical laboratories, etc. , effect­
ing economy in time, space, labor and material. It 
has been patented by Dr. J. M. Worthington, of An­
napolis, Md. It is designed that the medicines shall be 
so arranged that those given in large doses wil l  be 
held by large bottles in the bottom portion of the 
cabinet, while the powerful and dangerous medicines 
will occupy the smaller upper compartments, U wing 
to the simple arrangement of revolving drawers and 

WORTHINGTON'S PRESCRIPTION CABINET. 

shelves, different attendants !lIay work at the same 
cabinet. without incon veniencing each other. 

.. � . . .. 

'rite " Britannic's " 'Vonderful KeCOl·d. 

The White Star steamship " Bl'itannic, " which has 
j ust reached New York fro!ll Queenstown, completed 
on her last eastward tri p her five hundredth voyage 
across the Atlantic. She is twenty-foul' years old atlll , 
without a renewal of engines and boilers, she has 
covered more than 1 ,500,000 nautical miles, conslllue(l 
513,000 tons of coal and has carried 57,400 capin pas­
sengers and 165, 500 steerage passengers. It is a cu rious 
thing that the " Britannic " is a faster ship to-day than 
she was in what might be called the prime of an or­
dinary single screw liner, 

• • • • •  
THE addition of sesame otl to margarine, which has 

been made obligatory in Germany, gives rise to expec­
tations of a great increase of the consumption of sesame. 
The export of this not unimportant article from Ger­
man East Africa had considerably decreased dut'ing the 
last years (1894, 192,000 marks ; 1895, 163, 000 marks ; 18!l6, 
89,000 marks). The Togo district is also said to be well 
suited for sesame cult ure, a small export having 
already taken place. The price of East African 
sesame in Hamburg is about 210 to 240 marks at the 
present time. -Chemische Revue. 

WHEN a large number of crickets are chirping at 
night in a field, they do so synchronously, keeping 
time as if led by the wand of a cond uctor. Prof. A. E. 
Dolbear says, in The American Naturalist, that the 
rate of chit'p seems to be entirely determined by the 
temperature, and this to such a degree that the telll' 
perature can be estimated w hen the n u mber of chirps 
per minute is known. At a temperature of 60° F. the 
rate was found to be 80 pel' minute and at 70° F. it 
was 120 a minute ; this gives a change of fout' chi l'ps 
per minute for each change of one degree, 

© 1898 SCIENTIFIC AMERICAN, INC.



THE LATEST BATTLESHIPS FOR THE UNITED 
STATES NAVY, 

The late�t report furnished to Chief Constructor H ich­
born, showing the progress whch is  being made in  the 
construction of the five batt leships which are building in 
private yard� rO!' 
the United States 
navy, �hows that 
the " Kearsarge " 
and " Kentucky " 
are more t han half 
completed, a n d  
t hat from a2 to a!J 
pel' cent of the  
work has been ac­
cO lu p l i shed on the 
"Alabama, " "I U i­
Boil; ,. and " 'Vis­
con�in .  " 

J c itutific �mtti,au. 
of the l3-inch guns untenable, To prevent this 
" interference, " as it is called, the dou ble-deck 
turrets shown in the engraving were adopted. They 
constitute the most striking feature in these ships ; 
nothing like it has ever been attempted before awl 

ing-hoods of the la-i nch gun turret below it, and no 
serious effects will probably be felt by the man sta­
tioned within them. It will be noticed, moreover, that 
the " Kentucky " will be able to bring the same nUlu ber 
of 8-inch guns to bear in any direlltion as the " Indiana, " 

T h ese fi,-e ves­
;;el�, a l l  of w h ich 
wi l l  be ti r�t - e 1a;;�. 

seago i n g  batt le­
sh i ps, belolJ g  to 
two d i ft' e r e ll t  
type;;, the first of 
which,  authorized 
in  the year ll;!J5. 
incl udes two twin 
� h i p8, the "Kear­
:;a l':,!;f;' and t h e  
" K e ll t u c k y , "  
wh ich are build­
ing at Newport 
N eWI> ; the other 
tYlw, authorized 
in the fol lowing 
yeal', consists of 
the  . .  Alabama,"  
b uildiug at  the 
Cramps' yard, t he 
" I l linois, " at New­
port News,  aIllI 
t he • •  'Visconsin, " 
w h ich is being­
conRtructed at the 
U n i o n  I r o n  
'Yorks, San Fran­
cisco. 

DECK PLAN OF THE UNITED STATES BAT TLESHIP " KENTUCKY," 

that is, two ahead 
01' a s t e r n ,  and 
four on e i t h e r 
b e a m ; in fact, 
owing to the ina·  
bility of the 8-
inch gUlls of the 
. ,  I ndiana, " to be 
fired dead ahead 
or dead astern, 
the foul' 8-inch 
guus of the . , Ken­
tucky " may be 
said to be more 
efficient than the 
eight similar guns 
on the "Indiana. " 
The great weight 
of t wo turrets and 
four guns with 
theil' ammunition 
is  thus saved and 
can be put to 
ot her uses. 

DO' r'-
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'Ve have said 
that it i s not 
l ikely that any 
Illore double-deck 
t u I' I' e t s wil l  be 
built. The reasorl 
for this is the ob·  
j e c t i o n  which 
n a v a l  designers 

feel to putti l lg 
. . too many eggs 
i nto one basket. " 
I t is an accepted 
axiom in warship 
design that the 
various gun sta­
tions of a ship 
should be as wide· 

DECK PLAN AND SIDE ELEVATION OF THE UNITED STATES BATTLESHIP " ALABAMA." 
ly separated as 
possible, with a 
view to localiz-On our front 

page wi l l  be found excellent elJgravings of t wo of 
t h ese ships, representing the two designs, fl'om 
which it wil l  be seen that they diffet· considerably 
from each other an.d froll.t the class of ships which 
preceded them, represented by the • . I ndiana, " " Mas­
sachusetts " anel " Oregon. "  They represent the ad­
vallce which has taken place ill battleship design since 
the year 18!JO, when the .. Indiana " class was author­
ized, and in the " Alabama " we have embodied those 
featu res of high freeboard, widely separated main bat­
tel'y and b roadside secondary battery of rapi !l fire 
guns which are l i kely to remain permanent in the na­
vies of the world. 

'rhe l .. ad ing feat ures of the two ships are as follows : 
H Kentucky. "  

Waterline length . . . . . . . . . . . . 368 ft. 
Beam . . . • • • . . . . .  . . .  . . . . .  72 " 2� in . 
J)ran�ht . . . . . . .  . . . . . . .  Zl .. 6 " 

:Freehuarc.l forward . . . . . . . . . l ! " 3 
aft . . . . . . . . . . . . . . . . 13 " 3  

Di8placement . .  . . .  . . . . . . . .  1 1 .525 tons 
Speed . . . . . . . •  . . . .  . . . . . . .  . . . .  16 knots 
Coal 8npply . . . . . . . . . . . . . . 41J tons 
lIorEll' power . . . . . . . .  . . . .  . . . 10.000 
Armor. n ickel step1 .  
Waterl ine belt .  . . . . . . . . . .  . 16� in .  
Side armor ahove hel t .  " . . . .  , (l 
Turret arlllor . . . . • . . . . . . .  .1 j and 15  
B:lrbette armor . , . •  . .  . . . . . . . 1� 
Conning tower . . . . • • • . .. , . 10 
Pre,tective deck . . . . . . . . . . . . . .  2')4 " 
Armamen t :  
Main hattery. . . . .  . . . . . . .  4 1 3 in .  gum� 
:-;lI hlllain battery . . . . . . . .  . 4 8 · i n .  guns 
Secondary battery . . . 1 4  5-in.  H. F. guns 

20 u-p�n<':Pr H. F. gun!:! 

·'Alabama.� '  
368 ft. 

72 H 2!4 in.  
23 '" 6 o .  
20 " 
13 " 3 

1 1 ,520 ton" 
16 knot. 
800 tons 
10,000 

16J.ji i n .  
5J.ji . . 

17 and 1 ;; H 
15 . . 10 " 

10 . . 2� to 4 "  

4 13 in guns. 

14 6 in. R. l<'. gnn •. 
1 7  6-p'nd'r R. �'. �un8 
(j 1 " . ,  H 

If it is compared with 
nent  that the greatest 
change in the ,. Ken­
tucky" is in  the novel 
method adopted for 
carrying the I; inch 
�nns, I n  the " Indi· 
ana" there were (>ight 

the " I udiana, " it will be evi-

of these disposed in 
four tu rrets, at t he 
four corners of the 
central armored b at­

tery. By this arran ge 
ment it was hoped to 
be able to train fonr 
�IUl8 on eithet' bea lll  

it is not l ikely that it  ever will  be agai n .  As far iug the rlamage infl icted by a "uce<l" .. ful "hot. 
as the danger ' of interference is  concerned, the If the lower half of a double·deck t u net should be 
device is l i ke l y  to prove a succes�. The Ill uzzles crippled, the upper turret would also be placed hoI'S de 
of the 8-inclt guns project well beyon,} the  sight- COlli bat, and a light shell which was i l l  capable of pene­

PLAN AND VERTICAL SECTION THROUGH 
ELLIPTICAL TURRET, 

trating the l5-inch armor of the lower turret might pass 
through the !J-inch arlllor of the upper turret and 
'Heck the turning gear below, thereby disabling the 
four guns. There is a fu rther objection u rged by the 
gunner!< in the fact that the t wo sets of guns must 
be trained together, w het'pas it  Illight freq uently be 
desirable ill the course of a fight to train the l3-inch 
guns upon one part of the enelllY and the lighter guns 
upon some other part. The whole question, however, 
was well thrashed out by the experts at the tillle the 
ships were desi�ned, and it was considet'ed that the 
econowy in weight and IlJachinel'y more than offset 
the object ions which were raised against the system. 

N ext to the tnrrets the most novel feature in these 
sh ips i s  the powerful  broa(iside battet·y of fourteen 
fi- inch rapid-fire guns which it ha� been possi ble to sub­
stit ute fot· the fon r  8-i nch guns and t m'I'ets and the 
fou r  slow-firing (i- inch guns of the . . Indiana. " This 
battery is shown in the engra\' ings ranged w ithin a cen­
tml bat.tery on the main deck between t h e  two turrets. 
There are seven guns 011 each broadside. each gun fir­
ing through an arc of !JO degrees. Thongh the she l l  for 
the 5-inch gun weighs only 50 pou nds as against 250 
pOllnds  for the shel l of the 8-i nch gun,  so great is the 
rapid i t y  of fire frolll the former gun, that three tillles 
the  weight of metal wi l l  be thrown in a given t ime from 

t h e  rapid-li re bat­
ret'Y. The g n Il n ers 

wi l l  be protected by 
6 inches of harveyiz­
eel �teel . 

O n  the deck above 
wil l  be an other bat­
tery of t welve 6-
ponnder guns. and 
eight others will be 
lo�ated forward an d 
aft on the berth de('\" 
It will be the wOl l, 
of these guns to re­
pel the at tack of the 
torpedo boats. A 
number of 1 -pound­
ers and Gat l i n gs will 
be carrie!l in the tops 
of the m i l itary masts 
for the purpose of 

or directly ahead . I n  
t h e  gunnery trials, 
h o w e v e r ,  it was 
found that i f  the�e 
guns were fired d i · 
rect ahead ot, astel' l l .  

their blast rendered 
t h e  sighting-hoods ELLIPTICAL TURRET OF THE l1NITED STATES BATTLESHIP "ALABAMA." 

sweeping the decks 
and other exposed 
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J citn tif ic �lUtri'lu. 
portions of a n  enemy. The s h i p  w i l l  also carry fi v e  
discharges for t h e  W hitehead tot·pedo. T h e  f u l l  com· 
plement will  consist of 40 officers and 480 men. 

ing could bear such eloquent. testimony to the ex­
cel lence of the ships turned out by Chief Constructor 
Hichborn as is given by the above comparison. 

Turning now to the " Alabama, " we notice a further 

departure from the " Indiana " and a further develop­
. . . .. . 

Electrl.. L o (" o ll.otlves fo r L o ndo n .  

Illent along the l ines fol lowed in the " Kentucky. " The T he General Electric Company, of Schenectady, N.  
8-inch gun h a s  disappeared altogether, and the weight Y . ,  has j ust received an Ol'del' for  thirty-two electric 
and po wei' of the secondary battery has been greatly locomotives for the Central London Underground Rail­
increased. Moreover. the seagoing qualities as COIll- way. 'Vhen this company, some time ago, received 
pared wit h the former ships have been improved by the order for the electric appai'atus for the road it was 
adding anothel' deck for the first three·quarters of the generally understood that the locomotives would be 
ship's lengt h ,  t hereby increasing the freeboal'd from 13 

built  in England, so that this  ordet· was wlllewhat of a 
feet in the • .  Kentucky " to 20 feet in the " Alabama. " sU I·prise. The locomotives will  weigh forty-five tons 
The main battery is the same and consists of foUl' 13- and will have a capacity of 800 horse power ; they will  
inch guns. which fire an 1 ,  100-pound �hell with a Illuzzle be able to draw a train of five car,;, weighing 150 tOllS, 
energy of 33, 627 foot· tons, equal to the perforation of fifteen mi les per hour. The same company is also pre-
34� inches of wrought iron. The forward pair are car- paring plans for the largest rai lway generator in the 
ried above the uppel' deck at an elevat ion of 26� feet world. It wi l l  be of 4,000 horse power and wil l  weigh 
above the water l ine. At this great height they could 87 tons. It is to be bu ilt for the Louis\'ille Street Rail· 
be fought in any weather, even when going head on to road Company. 
a heavy sea, which is probably more than can be said 
for the forwat'd guns of ships with a freeboal'd some 
seven or eight feet lowel·. 

• • • 

NEW SCIENTIFIC AMERICAN OFFICES IN 

The upper deck extends as far a"s the after end of the WASHINGTON, D. C. 

central battery. The aftel' t lllTet is carried abo\'e the We take pleasure i ll prese n t i n g  to our friends and 

main deck, or some 7 or 8 feet lower than the forward readers an i l lust ration of our new office building i n 

turret, thereby increasing the stability of the ship. 'Vashington, D. C. 
The turrets are of what i s  kno w n  as the elliptical type. 'Ve have j ust transferred OUI' effects from the Pacific 

They are oval in plan, with the front  plates slightly i n- Build i ng', where t hey have hee l l fOI' 80 I l la l lY years, to 

clined and the rear plates vertical. This forll1 is adopt- th is Ilew hu i ld i l lg' d i rect l y  oppo,.. i t". w h ich has been 

ed as being lighter and giving more room fOI' the hand- especially fit ted I l P 1'01" ollr ( l W I l I l �".  T l l i� i J ll i ld ing has 

ling of the guns and their loading appliances. In the been provid"d w ith <' ,'e l'Y 1 ll0der l l  i l l l p ro \'e l lle l l t ll l l l\ is 

old form of circulat· t urret. there was more mom than I was necessary at the sides and too l ittle at the rear of 
the guns. The diameter of the stat ionary Larbette is 
l lJalle somewhat larger than the shorter axis of the 
turret, and the center of gravity of the revolving parts 
IS in t.he axis of rotat ion ; 80 that the tunet, in spite of 
its considerable o\'erhang at the rear, is balanced and 
can be t urned hy its engine without serious retarda· I 
tion, even when the sh ip  has a heavy l ist. Of the t h re" I 
sighting hoods, t h e  center one is for the man who t u rl l S  I the turret, whose sole work i t  is to keep the guns al way� I upon the target. as faJ' as t llP-ir lateral d i rection i s COl i ,  
cerned. The hoods on each side are occupied by t h e  
" gun pointers, " w h o  gi\'e t h e  g u n  tlw propel' elevat ioll 
or dept·esBion. 

The removal of the 8·incll gUllS and turrets has ella­
bled the strengt h of the secon dary battery to be e l l ot·­
mously i n c reased , t h e  fourteen 5· inch guns of the " Ken­
buchy " ..... in g pl"ce tu u b",ttery of foul·teen G·inch guns 
in the ..  Alabama. " These fire a IOO-pound shell, as 
against the ;)O- pound shell used by the smaller gun, and 
their rapidity of fil'e is  only slightly less. Each of these 
guns will have a nlUzzle energy of 3, 204 tons and wil l  
be capable of penetrat ing 1 5 '6 inches of iron. In addi­
tion to its greater weight, the battery will  be supel"ior I to that of the " Kentucky, " because its guns are more 
widely separated and the protection afforded to til(' I 
gunners is more complete. Eight of the guns will  be 
inclosed within a central battery on the main deck. 
whose p t'otection will consist of a continuous waii of 
5� inches of steel. Forward in the bows on the same 
deck will be two more 6-inch guns, similarly protected, 
and four other 6-inch guns, two on each side, will 
be mounted on the upper deck abo\'e this case­
ment. They will also be protected with 6 inches of 
steel, and they wil l  be capable of firing dead ahead and 
dead astern as well as on the broadside. The com ­
bined energy of t h e  6-inch battery alone will  amount 
to about 225, 000 foot-tons per minute-sufficient, when 
impat·ted to burst ing shells, to tear the unprotected and 
lightly protected parts of an enemy's ship to pieces, 
and quickly turn t he gun positions into a mere sham­
bles. To these i s  added a battery of se\'enteen 6-pound­
ers and six I-pounders. There are also four broadside 
torpedo tubes protected with 6 inches of steel armor. 

A feature which is  a novelty in our navy, though it 
has been used in many of the later ships abroad, is the 
placing of the smokestacks abreast of each other in­
stead of on the axis of the ship. 

In concluding our notice of these fine ships, it  should 
be pointed out that t hey maintain the reputation of 
our naval constructors at the high level at which it was 
placed by the appearance of the plans of the " Indiana" 
type some eight yeat·s ago. Like them, they carry 
heavier armor and heavier guns for a given displace· 
ment and speed than any ships 111 the world. 

This is best shown by a comparison with the .. 1\1a­
jestic" of the l:kitish navy. The .. Majestic " has a 
displacement, loaded. of about 15,000 tons to about 
1 1 , 500 tons for the .. Alabal lla. " in  spite of this diS'  
parity, the . .  Alabama " carries lour la-inch guns, as 
against four 12-inch fOI' the . - 1\1aJestic ; "  she has fOUl'­
teen 6-inch rapid-tire guns, as against twelve ; she i:s 
protected with 1 6 �  inches of side armor, as against 15 
inches (9 inches side armor, 4 inches on slopes of deck) ; 
she has 17-inch turret armor, as against 6-inch, and her 
speed is only l� knots less. To this is to be added the 
fact that, being a smaller sh i p, she presents a smaller 
target to the enemy, and that, drawing 4 feet less 
water, she can navigate harbors and rivers and canals 
into which her bulky ant&.ionist dare not eqter. Noth-

NEW SCIENTIFIC AMERICAN BUILDING IN 
WASHINGTON. 

in all respects equipped fOI' the needs of our extensh'e 
business. Any of our friends who I llay be v isiting 
Wash ington will be accorded a cordial welcome by OUI' 
l I lanager. 

T he new building is located at 625 F 8tt'eet, and is  only 
a few steps from the Patent Office. 'Ve have had ( -ur 
own office in Washington for nearly half a ceutury, but 
this is the first time we have had (lUarters that were e1o. · 
clusively OUl' own, and we feel sure that our readers 
will sympathize with any feeliug of pride which we 
may have in owning such a cOlllmodious and attractivE' 
buildmg. 

We take the l iberty of makiug this brief statement, 
which must take the place of any fonual housewarm­
ing, 

. ' . • 

'rb e  C u rrent S U PI.lemen t .  

The SCIENTIFIC Al\IERICAN SUPPLEl\IEN'l' for the 
present week, N U lllbel' U52, contains an interesting bio­
graphical sketch with portrait of Theodot· 1\1ornmsen , 
the h istorian . . . Auxil iary Engil�es and Translll Ission of 
Power on Naval Vessels " is a timely article by 1\1r. 
G. W. Dickie. . .  The Story of the Yukon, " by 1\1r. 
William Ogilvie. F. R. G. S. , occupies four pages and is 
Olle of the most reliable and entertaining studies of the 
Klondike region which has been pubhshed. It  is a 
mine of valuable informatioll and is well il lustrated. 
Excellent articles on the progress of chemistry, bacteri­
ology, and eleetl'icity in 1897 give a t imely resllln� of 
progress during the past year. 

... I e "  .. 

PRO�'. H ANSEN. of Dakota, has about concluded his 
mission to Turkestau fOI' the purpose of secUl'ing the 
seeds and plants best calculated to reclaim sandy 
waatlilil. HII bali IiIlOl,lrlld ... good �oI lQ"tion, 

[J ANUARY 29, 1 &)8. 
Miscellaneo us Notes and Receipts. 

Acid-resisting Aluminum. -While aluminum is known 
to be easily attacked by alkalies, even strong acids do 
not inj ure it in the least. It behaves almost as in­
differently as platinum. Aluminum may be left to 
the strongest n itric acid for days without any effect 
being visible. This property makes aluminum very 
valuable for certain purposes. The writer uses alumi­
num hooks to take out photogt'aphic plates from the 
acid trays. No other material is capable of withstand­
ing the action of the rather strong nitric acid used for 
acidifying the plates, for any length of time ; even 
hard rubber hooks were corroded in a comparatively 
short time. ThO:' aluminum hooks were found to be in­
valuable and have the advantage of infrangibility over 
glass hooks. For acid funnels aluminum Illay also be 
employed to advantage. -Technische l\fittheilungen. 

Making Plaster Casts of Carved Articles,-If the ob· 
jects are cut conically, they are simply pressed into a 
lump of soft clay ; then paint the mould thus produced 
with l inseed oil, and pOUl' in the plaster of Paris.  For 
cOlllplicated objects such as animal heads, deepened 
rel iefs etc . .  glqe moulds are employed. Prepare a box 
j ust large enough to receh'e the model. Boil good 
joiner's gl ue in sufficient quantity, aud after the model 
(which has been thoroughly coated with shellac, and 
aftel' this is dry with linseed oil) has been laid in the 
box, PO tl l· the liquid glue i nto the box. After a few 
hotll·s the glue is sufficiently dry so t hat the Illodel can 
be taken out. �ow coat the glue mould all over with 
linseed oil and pour in the gypsu ttl. In this manner 
very good i mpressions are obta ined at a comparati vely 
� I ight expellse. The moulding glue can be used over 
again at any t i llle. 

Waterproof Blacking,-1\1el t 18 parts beeswax with 1 
part borax and stir until a sort of jelly has fOl"lued. In 
au other vessel melt 6 parts spel"luace ti,  add 5 parts 
asphalt varnish Wll lCh was previously mixed with 66 
parts o i l  of turpentine, sti l' the mixture thorough ly and 
final ly  add the l l lass to the wax. For color add 5 parts 
\'ine black and 2 parts Berlin  blue previously ground 
in a \it.Ue of the mas�. Lastly pel'fume the grease with 
1 part of n itrobenzole aud fill in boxes. A l i ttle of thb 
blacking is sufficient for use ; r u b  it  out  with a rag and 
then brush. A weekly application is sufficient. 

Underlays for Linoleum. -The q uestion whether on 
cement floors a cement or gypsum plaster would be pre· 
ferable as all underlay for linoleum was answered as 
fol lows i n  the N ordd. Bangew. Ztg. : 

It is not advisable to provide cement concrete floors 
with cellleut plastel'iug, beeause the latter allows the  
moisture that is still contained in the cement to  pass 
through, which remains between t.he solid floor and the 
l i noleum and cannot escape, as the l inoleum is air and 
wat.er proof. The solid cement floors generally contain 
still more or less moisture when the linoleum is to be 
laid,  as it is a fact that celllent attracts moisture 
in damp weather and gives it off when the air is  dry. 
Furthermore, cement is a cold underlay. The d isad­
vantages of linoleulll lying on a damp underlay are 
not sl ight. Mould ensues, which causes unpleasant. 
odors and gradually has a destructive effect on the l ino­
leum, although the back is waterproof. These difficul­
ties are obviated i f  a plastering of gypsum is  used 
instead of the cement. The gypsum attracts the 

moisture contained in the concrete without giving it 
off again, and furn ishes a beautiful. smooth ,  dry and 
warm flooring. I u  orner to obtain a good gyp&Ulll 
wash floor, the coucl'ete floors are only leveled, w i t h ­
out being smoothed. If all the work in the different 
rooms is finished, so that only the laying of the I ino­
lelllu remains, the concrete floors are made even wit  I t  
a thin layer of gypsum : then they are dried sufficiently 
and finally covered with linoleum. A padd ing of paste­
board is now frequently eluployed. The sallie serves 
for the purpose of dampening the sound and for 
warmth, as well as for a protection against a wearing 
off of the pattern. But in  no case is  it advisable to 
llse this padding on cement plaster floors. One should 
be sme. before laying the linoleum, that the pasteboard 
is completely dry. Besides, the edges of the linoleum 
must tit together so exactly that scouring water cannot 
get through. The same possibility m ust be excluded 
along the skirting boards, as other disadvantages may 
ensue. It is furthermore advisable to provide the 
skirting boards with a groove or to fix them the thick­
ness of the linoleum higher on the wall, whereby the 
laying of the linoleum is facil i tated. It is also w e l l  to 
wi pe the l i n o leu lll aftel' it is  laid, but before use, onee 
or twice a week with deal' cold water. During or after 
the wiping the windows should be opened. It cannot 
be recomm ended to ru b the h noleulll with OIl. The 

oi l applied to the surface would cOlll bine with the d i rt 

and soon give a black. dirty surface to t,he coveri ng. 
Waxing is  also val ueless. It IS absolutely disadvant­
ageous to paste the l i noleum down entirely,as it is better 
in every way if it  lies loose ; the paste is saved and any 
small repairs that may arlse will not necessitate the 
destruction of the whole covering. As regards the con­
servation of linoleum when st.ored, it must be ohserved 
that the dirt must be first removed before the linoleum 
is rubbed with oil and the latter must be spread apal·t 
well. 
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@,orresponuence . 

Fish Durro,vlng. 

To the Editor of the SCIENTIFIC A)IERICAN : 

In Science �otes of January 8, 1898, I noticed an 
account of bass lJUrrowing into t h e  lllud for the pur­
pose of hibernating. A case of the Herman carp bur­
rowing in the m ud has come under my not ice. Previ­
ous to the draining of one of my fat her's ponds many 
large carp were seen swimming around, but after 
dmining the pond only a few were �een ly ing about. 
After sOllie i ll \"estigation the remaining ones were found 
i n  burrows which they dug i n  the mud. 'I'his pond 
was drained several times during the SUlllmer, and 
from this fact it  would seem probable t hat the fish 
took this means of concealment during the operation. 

Swarthmore College, Pa. 'YILLIAM M. MAULE. 

.. f . . .. 

Tilc Pole and C h i hl lU'Y Problem. 

'To the Editor of the SCIEXTIFIC A:\IERICA� : 

I wish to call attention to a point  in your reply to 
Notes and Queries, Xo. 7, 293, in the Janual·y 8 issue of 
the Rcn; :, TIFIC A :\IERICA�. The method of solution is 
correct, but in  stating it Pt·of. Filkins, in  the sixth line, 
says " for maximum 1 ," etc. This  should read for 
minimum I, since it is evidently the minim u IIl value of 
I that determiues the possi bility of the rod being pushed 
up the c h im ney. It is also evident that the max i lll u m  
value o f  I t o  fu lfil l  the  eq uation i n  t h e  fi ft h  l i n e  is in-
fi nity. DARRAGH DE LA NCEY. 

Rochester, N. Y. , .J anuary n, 1898. 
[We do not agree with oUl· correspondent that the so­

lution shou ld read " for minimum I , "  etc. , since the 
q uestion asked fot· the longest pole, and " I "  is the 
length of the pole. It is an entirely different point to 
show that the 101 lge�t pole which wil l pass the three 
points on the li ne, I ,  as dr,twn, is also the shOl·t(-'st l i ne 
which can be (I t·aw n  from the back of the chimney past 
the ft·ont of the ch i m ney to the Hoor. It is not .. evi­
dent," as thb letter states, that " the minimum val ue of 
I determines t he possibility of the rod being pushed up 
the chilllney. " It becollles known when . • I " is  proved 
to be the min imum line, and is not axiolllatic. -EDS. ] 

J c ieutific !mericau. 
Recent Arcbreologlcal Ncws. 

The castle of Godfrey of Bouillon in the Ardennes is 
to be restored by King Leopold, of Belgium. 

Leonardo da Vinci's anatomical studies from the 
manuscripts i n  the royal l ibrary at \Yindsor have j ust 
been published for the first t ime at Rome, edited by 
Prof. Pinmati, under the title, .. Dell' Anatolllla. " Be­
sides the artist's notes ovel· 250 drawings are repro­
duced. 

Thorwaldsen's " Lion of Lucerne," cut in the living 
rock, is cracking and crumbling away, owing to the 
infiltration of water in  the salllistone cliff of which it 
forllls part. It is to be preserved by isolating it f1·om 
the main body of sandstone and draining the ground 
around it. 

Aurelian's city wall along the left bank of the Tibet· 
is to be torn down, as neither the Italian government 
nor the Roman municipality will repair it.  I t  contains 
fragments of older walls, including, it is believed, 
part of the wall of Set·vius Tullius, and has been re­
peatedly repaired by later emperors and by some of 
the popes. 

A decorative art com mission has been formed in Paris 
under the Hame of .. Societ() de l'Art Precieux d(-' 
France," with Gerome, t h e  painter and sculptor, at its 
head. Its object is to i mprove the artistic stanil:u·d of 
French " objects of art." \Yorks approved by it  wi l l  be 
stamped with its nHu·k, which wi l l  serve as a guarantee 
to p urchasers, and only FI·ench productions will  be ex­
amined. 

The class of 18tH of the U u h"el·sity of Princeton has 
added to its memorial collection o f  ancient casts in the 
Art Museum a valuable series of casts of aneient !>culp­
ture on the 'friumphal Arch of Trajan at Beneventulll. 
The casts for nearly a l l  of the sculptures w(-'I·e nlade for 
the first t ime by the American Rchool of C las�ical Studies 
in ROllle, under the direction of Prof. A. L. Frothing-­
ham, Jr. ,  two years ago. 

Excavations have been made recently in the remains 
of the old Roman colony, Yindonissa, at 'Yi n d isch, 
Switzerland. The llIost important results are the d is­
intnrment of la.rge Roman v i l las and the amph itheate l·, 
besides a quantity of coins, pottery, bronze, i t·on ware 
and some large silvet' vessels, which have their equals 

R ai .. in::; a Stranded Cruiser. only in the famous treasure trove of H ildeshehu, Ger-
Electrical appl iances have been of much service to many, brought to l ight in 1868. 

Russian engineers in the recent work of raising a great Prof. D5rpfeld, the Director of the German College 
ship, says The 'Yestern Electrician. The cruiser " Ros- of Archlllology, at Athens, who has been engaged in 
sia, · '  480 feet long and of 12, 000 tons displacement, one excavations between Pynx and the Areopagus, believes 
of the largest ships of the Baltic fleet of Russia, ran that he has d iscovered the ancient system of drain­
aground a year ago on a bank of the Neva in 20 feet of age, with all its ralll ifications. The pipes, which 
water. The water fell afterward so that the boat press- are in an ad mirable state of preservation, conducted 
ed on the sand and gravel below with a load of 2, 500 to the various quartet·s of the city the water flowing 
tOllS. Attempts to pull her off having failed, the Ad- from Mount!:' Pentelicus and Hymett us, and t.he small 
miralty applied to the imperial school for divers at streams from the Acropolis, as is shown by the stalac­
Kronstadt. Operations were begun in the middle of tites still visible. The drains are large enough to per­
winter, when the ice was so troublesome that the cruis- mit of a man walking upright in them for a consider­
er could not be kept clear, and the operations had able distance. 
finally to be conducted from tents erected on the ice. 
The first t hing was to ascertai n  exactly how the boat In the heart of the little town of Santa Barbara, 
was lying. For this purpose long poles were fixed in California, an archlllological excavation of interest is in  

the bottom in an oblique position close to  the hull ; the progress, says The Antiquarian.  A few months ago 
divers, descending along these poles and commun icat- the accidental discovery was made that t.he heights of 
ing by telephone with the men above, took their· llIeas Castle Point had been long, long ago an Indian bury­
urements by means of the pl u m b  line. The rudder was ing ground. At once Mr. Louis Dreyfus began excava­
found to be free ; most of the keel was buried in the tions, which are not yet completed. But already plenty 
gl"Ound. ,Yhen the rel ief had been mapped out, an of bones, dust of bones, spear heads, stone implements, 
iron pipe 60 feet long and 2 feet in diameter was insert- arrow hea.ds, shells and beads have been brought to 
ed in the soi l underneath the keel, and the keel cleared light. This discovery is rather significant, in  that" it is 
in this way. 'l'he hydraulic current was so strong that. thought to be the initial point for prehistoric study in 
one of the divers was upset, though 60 feet away from all this region.  
the mouth of the pipe. and the 200 candle power elec- The excavations that ha\"e been going on for months 
tric lamps which the d i vers had did not penetrate past on a plot of ground belonging to Hen· Schabb, a 
through more than a foot of the turbid water. But manufacturer at Treves, have resulted in the disco\·ery 
the p rocess was entirely successful. By the middle of of a Roman private house, which will excite the inter­
December only a small part of the keel was stil l est of ant iquaries almost as much as the famous 
embedded. The operations were carried out i n  a publ ic buildings at Augusta Trevirorum. The front 
thoronghly scientific and practical manner. The suc- of the house, says The Lon don Standard, lies parallel 
cess is partly attributed to the telephone and the electric with the principal street of the old Roman city. A 
lamps, which did a good deal to cheer the divers up. n UIn her of blocks which served as pedestals for the 
T hey could never bear the cold for more than half an wooden or stone pillars of a port ico still remain. The 
hour, The outfits had been obtained from France. In entrance is distinctly recogn izahle between two but­
the cold water t he rubber shirts became quite brittle tresses and an imlllense heap of stonef'. A long entrance 
and had constantly to be t·eheated ; the air pumps also hall runnin� rigln through the house, from front to 
needed heating ; the automatic valves contracted so back, is inter�ected by another corridor, so that the 
llluch that the divers were soaked ; the leather collars gigantic bui ldmg is divided into four parts. Side corri­
of the helmets broke when the divers put their dress dol'S lead i nto the moms. Of these, the 111a1·ble tesselated 
off again. ·bath rooms fOl' hot and cold water and warm ait· lie 

. . . ' . 
Deatll of M. dazill, I nve ntor of tllc Roller 

Steamboat. 

Advices from Paris, of January 21. announce the 
death of M. E rnest Bazin, the inventor of the roller 
steamboat, which was designed to avoid the friction of 
the watel· agalllst the hull as the boat was forced for· 
ward by the rotation of drum-like wheels of large Hota­
tive capacity. The trial boat was about 250 feet long. 
and had three pairs of such supporting wheels, eaeh 
driven by a separate engine. Full particu lars of th is  
boat, with  ample illustration, will be found in SCJE N­
TIFIC AMERICAN SUPPLEMENT, No. 114:3, 

side by side, and deserve special l 11ention. The t wo 
latter were su pplied with warm ail· through su bter­
ranean passages. The escape of the smoke was effected 
by means of hollow tiles laid on olle another. The 
sonth western rooms have cel lar·s u lldel· them. In  a 
light court in the same part of the house there is a 
well" preserved window, the first ever found in a Roman 
bui lding. The most i nteresting th ing, however, is  the 
magn ificeut and richly colored ulOsaic floor, a rarity 
of the first order. Experts assign t.he bu i hling to t Iw 
fi l·st I H�lf of the fourth cent tHY. when Augusta 'frevi­
roru lll attai ned t he zenith  uf i ts splendor under Con­
stantine and hilil sons. 

Science Notes. 

Experimenting with gold fish on the relative toxicity 
of the alcohols, Picard finds that this is directly as 
their molecular weights, and after a long series of ex­
periments, concludes that the relative toxicity may be 
expressed by the following figures : Methylic alcohol , t ; 
ethylic, 1 ; propylic, 2 ;  butylic, 3 ; alll ylic, 10. These re­
sults are contrary to those of Dujardin-Beaumetz, in so 
far he found methyl to be more poisonous than ethy l 
alcohol. -Comptes Rendus, cxxiv, 829. 

The researches and experiments of Messrs. Broca and 
Richet, specialists in this line, have led them to the 
interesting conclusion that the cerebral �ervous :;ys­
tem is really incapable of perceiving more than the 
average of ten separate impressions pet· second. The 
mental phenomena in this case show that after each 
excitation of the nerves a period of inertia follows, last­
ing about one· tenth of a second, and d lll·ing this brief 
period no new or appreciable impression, they declare, 
can possibly be made. Further, according to the stu­
dies of these same eminent authorities, an indi vid l lal  
can not make IIlOre than ten or,  at most, a dozen sep­
arate vol untary movem ents of any kind or nature in a 
second, although the muscles, indepelldently of the 
wi l l ,  al·e capable of  making as many as thirty 0 1· fort.y. 

Prof. Li ppman, of Paris, gave on December 18 an 
i l l t et·esting lecture before the Photograph ic Society i n  
London o n  the process o f  photogmphing objects i n  
natural colors. He  declares that h e  has sol ved t h e  
pt·oblem o f  directly fix ing colol·s with a single exposure. 
After the sensi t ive sicle  of the plate or film has been 
t'endered grain less and transparent it is brought 
into contact with a lI letal l ic l l I irror. The contact is 
effected by a fall ing" slide from behind with mer·· 
cury, which after the exposure b let down into a 
reservoil·, the plat.e being taken out for (le\·elopmen t ,  
wh ich is managed in  t h e  ord iuary way. 'I'he result is 
a negat i ve U pOIl w hich, as the pl"Ocess of drying goes 
on,  the colors appeal· tl" lle and brigh t in proportion as 
the exposure awl developlllent ha,·e been correct. 
Reveml specilllens were showu, amI the effect obtained 
was excellent. 

The Lancet states that a surgeOIl in the United 
Rtates Navy reports as the r(-'sult of an examination 
in  J apan the finding in that country, among 1 ,200 
soldiers, some 1 ·58 per cent who were red blind and 
0 ·833 per cent who were green blind ; among 373 boys, 
1 per cent were red bl ind, and among 270 gil·ls, 0 ·4 per 
cent. Of 596 men in Kioto, 5 ·45 per cent showed de­
fective color sense. Dr. Fielde, of Swatow, China, ex­
amined 1 ,200 Chinese of both sexes, using Thompson's 
well-known wool tests ; among" GOO men were n ineteen 
who were color blind, b ut among 600 women. only one. 
It seems, therefore, that the percentage of color blind­
ness among Chinamen is about 3 per cent, and conse · 
quently does not vary greatly from that in Europeans. 
It was found, however, by Dr. Fielde that fully half 
the number who were tested mixed up blue and 
green, and, according to this investigator, many of that 
race are quite blind to the perception of violet colors. 

Under the t itle of " Electric Balloon Signaling 
applied to Scientific Exploration in Arctic and Ant­
arctic Expeditions, " a lecture was delivet·ed at the 
Imperial Institute on Monday, November 22, by 1\[ 1·. · 

Eric Stuart Bruce, M. A. Oxon . ,  F. R. Met. Soc. T l te  
lecturer demonstrated by \"arious experiments the 
system of electrical balloon signaling invented by h im­
self. In this system several incandescent electric 
lamps are placed ins ide a translucent balloon made of 
gold beater's skin. By varying the flashes of l ight in 
the balloon, signals are given according to the Morse 
or other code, the operator remaining on the ground. 
'Vant of such means of communication between the 
sh ip and exploring parties in Arctic exploration 
was f!"aught with danger, wh ile, i f  the light were raised 
500 or 1 , 000 feet above the vessel, its value would be 
incalculable. The various objections to the system 
were considered in detail, Mr. Bruce concluding a lllost 
interesting lecture by a number of striking ex peri 
ments illustrating the advantage of his system. 

Dr. Campbell Morfit, the distinguished American 
chemist, died in London on December 8, in  his seventy­
eighth year. Dr. Morfit was born in Herculaneulu,  
l\Io . ,  on N ovembet· 19, 1820. He was educated at the 
Columbian University, Georgetown, D. C. , but before 
graduation took up the study of chelllistry in t h e  
private laboratory o f  Jallles C. Booth,  in Philadelphia. 
He originated the chemical departlllent of the Mary­
land Institute, and in 1854 became professor of applted 
chemistry in the university, where he retnained for 
four  years. In 1858 he removed to New York, wher(-' 
he followed his profession until 1861, when he wen t to 
London.  He was a member of val·ious scientific so­
cieties and a fel low of the Chem ical Society of London 
and of the Imtitute of Chemistry. Besides writing 
numerous scientific papers, he was joint author with 
James C. Booth of a report to the United States Ord·· 
nance Department on gUll metal, in 1853, from in­
\"estigatioiJ8 by him in a laboratory that he established 
011 his own plan at Pikesville At·senal, Maryland. He 
was co-editor with Dr. Booth of the .. Encyclopedia 
of Cbemistry " and published many works. 
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J t ituf ifit �mtritau. 
HOMING PIGEONS IN NAVAL SERVICE, trap and by attracting him through it by distributing 

The U n itel\ f:ltates Navy, in  organiz ing a homing food on the floor i nside. The birds may be kept iu 
pigeon service, places itself in l ine with the European the cage with trap open for several days. Theu the 
powers, who for some years have trained birds to coyer s wingi ng rods are lowered, and an old bird is  p laced 
many routes. Among other l ines of flight, the German with those in t raini llg to show them the way th rough , 
authol'it ies have had pigeons trained to fly from the They may also be passed through by hand to accus­

coasts of England to Gel' luan y-a very suggestive line tom them to the rods . 

of operation. In this country the Navy Department The training process consists in carry in g the birds 
propose to establish sOllle twenty-two cotes of pigeons p r o g l' e s s i v ely in-
along the coast . A llowin g a homing radius of one hun- c re a sin g distances 
dred and fifty or two hundred miles, it will be evident away from the home 
that a wide belt of water along the coast could be thus stat ion and rel eas-
covered . T he object of the birds is to establish com- iug them . The best 
lIlunication between \'essels of the na\'y and the shore, system is to gradual-
The usual direct ion would be shore ward from a vessel ,  ly iucrease the dis-
though for short distances the flight. m ight be in the tance ; rl im inish i llg 
other direction.  it ,  or flying them 

The pigeon used is termed a homing pigeon. The " back ward," as it is 
popu lat' tenu, carrier pigeon, does IIOt belong to the cal led , is considered 
!uessage-cal'l"ying b i rd at all .  The carriel' pigeon is bad pl'actice. The 
practical ly a fancy name which has attached itself to wonderfu l achieve-
a specia l breed of pigeons. ments of the birds 

Out' i l l ustration shows a pigeon house of a type are as p u r  e l y  i n-
adopted tor use by the navy. It is a t wo-storied s t i n c t. i v e as any 
structure twelve feet square. It  is divided within by act ion c a n  be. A 
partit ions of wire gauze, so that the male and female sl ight change in the 
birds can be separated i f  desired. Around the sides parti t io l ls 0 f t h e  
roosting brackets are secured. These are made of MESSAGE, house has been fouud 
boards nailed together so as to form an inverted V ,  to so d bconcert them 
l i ke a sect ion of a board trough. The brackets pro- that pigeons coming from a d istance, (l u ri ng whose 
ject about .one foot. I t  is found that roosti ng poles, absellce the challge had been nH1Lle, wou ld Ilut enter by 
such as used for chickens, at'e not ad \'antageo lls, as the hap, 
olle pugnaciu us b irll w i l l  often take possessioll of au To i tlentify each bi J'd a rin� of al um inu m , bearing 

entire pole, and w i l l  d r i \'e others away frolll it. the year, the pigeon's I lumber alld any speeial mark, is 
One or both stories of the build in g are provided with placed on the leg. 'l' h is is <lolle whell  the p igeoll is 

a hOlll ing trap. O l l e  is  shown o n  the second story I but a few Ilays old. T he three forw:l\'(l toes of the foot 
to the left ill t h e  eut .  An 
optllli llg partly c10sell with 
wire gauze leads into the 
loft. The lowel' portion of 
the opening b closed by 
a n umber of short rods 
which hang loosely from a 
wire crossing the opening 

about six inches above its 
bot.tom. These rods sw ing 
free ly i n  or out, so that a 
bird can pass through iu  
eithe!' direct.ion by pressing 
against the rods and push­
j l lg them for ward. Near 
the bottom of the open i ng 
It couple of sockets are 

fastened to the inner faces 
of t.he frame. A wire d l'op­
ped into these and outside 
of the row of swinging rods 
JlI'events t h e  m open i ng 
olltwal'd. 'Yhen the  rod 
is i n  place the COlli b l i ke 
row of swinging rods acts 
as a valve. A pigeon can 

<,o llie in but cannot escape 
outward , 

A hom ing pigeon com ing 
froUl a distant sh ip flies 
at once to the trap and 

enters the hOllse. Once iu, 
he cannot fly out again. 
He is kept there in order 
t.hat his message may be 
secured. On t h e  shelf 
which may be termed the 
floor of the trap are two 
plates of thin iron, ar­
ranged so as to oscillate 
l ike a chi l d's seesaw about 
an axis parallel with the 
wal l of the loft. 'fhese 
cover the entire width of 
the shelf. A bird in  enter­
ing wal ks across one of 
them and causes it to oscil­
late 01' b a I a n  c e ovel' 
th rough a very smal l arc. 
As it does t h I S  it closes an 
electric ci rcu it and l'ings 
an e lect ri c bel l ,  which is 
p laced in t he atten dant's 
office, so as to notify him 
of the arri val of a bird. 

the designation of the federal navy upon the under 
side of his pin ions. This is stamped repeated ly upon a 
num ber of feathers, so that as long as any wing remains 
SOllle impression of the stamp can stil l be read. 

The messages are written on a sheet of thin paper 
about four by five inches area, with printed heading, 
They are put in aluminum capsules, very si lIl i lar to 
druggists' gelatine capsules. These are secured by a 
little clamp to the leg. 

The longest distance from which a bird has reached 
the New York navy yard is one hundred and fifty m iles, 
from the neighborhood of the capes of the Delaware. 
Each bird is preferably trained in one direction only , 
and until in their second season the birds are not ex­
pected to fly anything exceeding a h U lldred mile flight. 
In carefu l short distance training not over ten per cent of 
the birds are lost. I n  long distance work one-half may 
be lost. 

The cote is painted in stripes to make it conspicuous 
for the birds. 

The pre!;ent six stations, five distributed froUl Ports­
mouth, N. H . ,  to Key W est, Fla, and one at Mat'e 
Island, Ca!. , w i l l be supplemented i n  part at least by 
stations at l ighthouses. It was intenc1 ed at one ti llle 
to u t i l i z e  l ife !'aving stations, but variou!; reasons mil i ­
tated against the i dea. 

.. . . . .. 
The Early Use of Watertight Bulkltead .. , 

The division of a hu l l of a vessel i nto com partments 
is of a more distant period than is general ly  supposed . 
As eady as the begi n n i n g  of the n ineteenth century t he 
Chinese d i vided the holds of their trading vesspl:;;, in­
tended for distant waters, i n to It n umber of smal ler 
holds or spaces. Those eOlll pat·t lllellts were b'eparat ed 
by partitions or bulkheads llIade of three inch plan k,  
and calked with a gU Ill t hat was m ixed with I illle and 

threads of bam boo-a COUl­

pos ition that read i ly hard­

ened when brought into 
contact with water. The 
number of compartments 
depended u pon the num­
ber of owners in the vesse! .  
I n  a large vessel there were 
sOllletillles as many as one 
hundred , e a c h  partner 
shipping his  goods in his  
own berth, which he fitted 
up to · suit h i mself, and 
e ither went in person or 
sent one of his family to 
take charge of his property, 
At j ust what time this 
division of the hu ll was 
first adopted does not ap­
peal' to have been record­
ed. It lIIay ha ve been very 
old at the period named. 
The compartments, it  will 
be seen,  were made for 
c o  1 1 1 111 e r c  i a  I econom y 

rather than for the safety 
of the vessel . Use of bulk­
heads fOl' safety purposes 
was probably first made 
i n  t he 'Yestern rivers of 
the United States . As 
early as 1820, not ten years 
afte l' the i n trod uction of 
stea l ll navigat ion on the 

M bs iss i pp i and Ohio rivers 
by Robert F u l t u n ,  the h u l l 
of the steamboat " Colum­
bu!;, " I' u n n i n  g between 
New Orleans and Sh ip­

p in g-pot't, Kentucky, was 
torn open by a snag, bllt 
the ves!'el was H 81wed f rolll 

sink ing by hav i n g  a 8nag 
room, which apart mell t  
alone w a s fi l l e d  w i th 

water. " - Cassiel" s l\faga­
zine. 

-----� ... �----

To observe plan ts grow­
ing u nder the lII icroscope 
T he A llIe l'ican Monthly 
M icroscopica l Jou rnal says : 

A pecu liarl y shaped door 

b shown in the cut,  swung 
upward against the eaves 
of the ('oof. This is a 
woodell framework covered 

STATION FOR HOMING PIGEON SERVICE OF THE UNITED STATES NAVY, 

Procure a little collomia 
seed. Take one of the 
seeds and with a razor cut 
off a very tiny slice, place 
it on a slide, cover wit.h a 
cover g I a s s  and pla!'e 
under the microscope. The 

with wire gauze. 'Vhen in place it shuts the trap 
withill a cage, as the stationary frame pl'ojecting 
from the house is also covered in with wire gauze 
011 its s ides and top. This arrangement is used in 
trai n i ng. E very bird to be u8ed for hOllling purposes 
has t.o be taught to go th l'Ough the trap. This is 
effected by �hutting him up i ll the cage uutside the 

are placed together and the ring is slipped over them. 
The fourth rear toe is gpntly held against the leg 
poi nting upward , and the ring is slipped over it, As 
the toe is  released it goes back to its proper position 
and the ri ng' is secure aud may lIe\'er cOllie off until  the 

death of the pigeon. 
Each pigeoll is also statllpe<l i l l I'eu i l l delible ink with 

instrument must be in a 
vel·tical position. When it is well focused and lighted , 
1IJ0isten it with a drop of water. The seed will 
absol'b the moisture and th row out a very large num­
ber of spiral fibers, giving the appearance of veritable 
gel'luination. Begil l llers will find it easier if one ap­
plies the lIIoistUl'e while the other looks through the in­
strument, 
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JANUARY 29, 1 898.1 
CURIOS FROM BENIN. 

The city of Benin, not far from the Niger, in Guinea, 
Africa, has proved a mine of ethnographical treasure, 
quite ecl ipsing in this respect the more familiar capital 
of Ashanti. The n umber and excellence of the carved 
i\'ory tusks and castings ill bronze or brass which have 
already reached this country have taken experts com­
pletely by surprise. The accompanying illustrations 
represent a few specimens. They are bronze or brass 
plaques with figures in relief, selected from a col­
lection of about three hundred now exhibited, by 

Fig. I.-EUROPEAN WITH MATCHLOCK. 

the courtesy of the Secretary of State for Foreign 
Affairs, in the Bri tish Muselllll , whence it is hoped 
that the greater part will never be removed. For what 
purpose these plaques were used we have at present no 
a : curate infol"l llat ion, but the holes at the corners sug­
gest that t hey were nai led against the walls of a house 
or telllple. 'f hey nearly all show signs of having been 
buried in the eat"th ; and it seems that they were not, 
l ike the ivory tusks, actually seen placed in the posi ­
tions for which they were designed. The high relief 
and extI-eme elaboration [of the figures make it clear 
that the process adopted in theIr manufacture can 
ou ly  have been that known as the eire perdue, a pro-

Fig. 2.-NATIVE EXECUTIONERS. 

cess generally necessitating the destruction of the 
mould after use upon a single occasion. ' The briefest 
of summaries of this method may not here be out of 
place. A model is first made i n  wax. This is then 
covered with a coating of finely levigated clay. A hole 
is now made in the clay, and heat is applied in order 
that the wax may run out. Into the clay mould thus 
formed the molten lIletal is poured. From such facts 
alone sOllie idea may be formed of the artIstic and 
mechanical skill possessed by t he unknown artificers 
to whom these remarkable casts are due. 

Jcitu tific J,tutricln. 
The subjects represented lIlay be roughly divided 

into three classes. The first consists of human figures, 
and principal ly those of native chiefs, warriors or 
musicians, e ither singly or in  groups. The second 
draws its inspiration from the animal world. leopards, 

Fig. a.-HEADS OF EUROPEAN TYPE. 

crocodi les, serpents and fish being especially con­
spicuous. The third elllbl'aces such inanimate objects 
as armlets, knives, a leopard 's skin and a tree which 
appears to be the Palmyra palm, with its fruit depend­
ing from it. The first and largest of. t hese classes is 
the most interesting from almost every point of view, 
but more especially because the artists have not en­
tirely confined themselves to the representation of 
their own countrymen. A glance at Nos. 1, 3 and 5 
will at ollce suggest the non-African oI'lgin of their sub­
jects. The fignre in No. 1 bas a matchlock in his hand, 
and appears to be wearing a kind of ruff. It seems in­
contestable that h e  is a European of the sixteenth 

Fig. 4.---FIGURES SUPPOSED TO REPRESENT A NATIVE 
CHIEF AND HIS ATTENDANTS. 

century. Nos. 3 and 5 present  us with a variant on 
this type. The full-bearded faces are certainly not 
those of negroes, while the noses are of the pronounced 
aquiline contour usually assOCIated with the Semitic 
race. It is not necessary, however, to seek their pro­
totypes in Asia ; for even if Semites had a monopoly 
of the hooked nose, the fact that the features of No. 1 
are modeled i n  a very similar way should make us 
cautious in emitting any theory of an Asiatic origin .  
Opinions on a subject requiring so much furthel' elu­
cidation are naturally subject to revision ; but there 

73 
seems nothing inherently improbable in the guess that 
Nos. 3 and 5 represen t  Europeans of rather earlier 
date than No. 1 .  Antonio Galvano tells us that t.he 
kingdom of Benin was discovered by one Seq ueira 
about 1472 ; and that about 1485 I ;  one Joh n Alonso 
d'Alleiro came from the kingdom of Benin, and brought 
home pepper with a taile : which was the first of that 
kind seene in  Portugall ."  

In the long period of commerce and advent.ure which 
ensued, European fashions changed more than once. 
In this connection it is interesting to remark that an­
other plaque in  the col lection wears a kind of hood 

Fig. 5.-FIGURE OF A EUROPEAN. 

with a vandyked edge. which, as Mr. C. H. Read has 
pointed out, had almost, if not quite, gone out of 
fashion in the sixteenth century. 

The remaining il lustrations have not quite the same 
high interest for us as those already mentioned. No. 6 
repre8ent8 leopard" tearing the body of w hat lU"'Y bo 
meant for a calf. This kind of theme has several par­
allels. In No. 2 we see two native executioners, each 
bearing the ax of their office and wearing on their 
breasts the bell which announced the doom of their 
victims In the Ethnographical Gallery at the British 
Museum llIay be seen .lt dress faced with red cloth and 
fringed with long pendants, terminatinl! in l ittle bells. 

Fig. 6.-LEOPARDS DEVOURING A SLAIN ANIMAL. 

which IlIay well be the kind of garment from which 
those worn by these cast figures were modeled. I n  
the sallie place IlIay b e  seen t h e  originals o f  t h e  bell 
w hich is so constantly seen worn round the neck, and 
of the curious horned box which is sometimes held in 
the hands. The three persons in No. 4 are more enig·  
matical. The two lateral figures may be attendants, 
supporting the arms of a central princely or divine 
personage. 'fhere are ot.her analogous groups in the 
series, in which the lateral figures are kneeling, while 
the central figure is seated on a stool. In other casts, 
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74 
again,  the arms of a cent l'al figure are similarly sup­
ported, whi le he holds in h is hands knives or other ob­
jects not easy to determine. for in  most cases they have, 
unfortunately, been broken off. 

Much might be written about t hese interest ing- ob­
jects. T hey abound in i llustrat ion of native costumes, 
weapons, m usical instruments, and, in a less degree, 
of African fauna and flora. And yet they only repre­
sent one style of the castings which h ave reached us 
frolll Ben in, for the more l ife like figures i n  the round 
are not represented among them. The portraits of 
E u ropeans gh'e us some idea as to date ; possibly a 
chemical analysis of the material out of which they are 
cast might fUl'nish us w ith furthel' ev idence. J!'or if 
they al'e brass, a knowledge of the date when brass 
was fil'St exported to 'Vest Afl'ica might have all illl­
pOl·tant bearing on the question. Whatever may be 
the ol'igin of some of theil' pecul iarit ies of style or 
OI'uament-and th ese are bot h  various and remarkable 
-it seems unl ikely that a hoal' ant iquity can be as­
cri bed to the bronzes themselves. But whether they 
al'e the work of negroes 01' of some wandering tribe of 
alien craftsmen, with whom cast ing was an hereditary 
occupation, they are certai l l ly  the most i nteresting 
works of art w hich ha\'e evel' left the western shores of 
the Dtwk Cont inent. 'Ve al'e indebted to The I l lus­
trated London News for the engravings and article. 

• I e ,  • 
M r. L a nd o r' "  I�xl, ,, d i t i o l l  to 'rlbet . 

'], h e C hronicle pub l ishes, says The New York Sun, a 
vivid descri ption of t he tOl't U l'e i n fl icted in Tibet ou 
l\I I·. Landor, the British expIOl'el\ who sought to reach 
L lmssa, and his t wo faithful  H i udoo servants, al l  the 
nth el' I llemhers of the party haviug- lleserted their lead­
t H'. The fol lowing is a sample of the tortures inflicted : 

'rhe vict ims were bound naked to a tree and slashed 
an(l bl' ll i sed , t he cords cutting deep i n to their wrists 
and ankles. Mr. Landor's eyes were b urned with red­
hot i I·ons. He was bound fOl' hours on a rack and 
twisted and wrenched out of all se l l l b lance to a man . 
He was made to ride eighty mi les on a sadd le stuck full  
of spi kes. One of these entered the base of the spinal 
col u llln and shat tered t he l I er\'e centel·S. His flesh 
was red uced t:> a lacerated jelly. An attempt was 
made to draw from him 01' his men some expression of 
pai n, but in vain .  

Mr .  Landor has qu ite lost one eye, though the  doc­
tors say that in  time sight may retul'H. The hot irons 
were held j ust close enough to his eyes not to touch 
the skin, with the result that they were withered and 
s h r iveled. the Tibetans deeming this more painful than 
instantly bumin/? out the eyeballs. Day after day this 
was practiced, but no sign of feel ing were they able 
to extract. Landor's ankles and wrists are sti ll livid 
from the cords with which he was bound on the rack, 
and, as he says, an animal in his condition would be 
instantly shot. 

With indomitable will he forces hi mself to stand and 
walk and sit,  using h is extremities as wooden machines, 
declaring that they were made to use, and use them he 
will. 

A photograph of the victims after their release shows 
them to be unrecognizable. Years seemed to have 
passed ovel' their cou ntenances. The skin is lacerated 
and seamed with burns and slashes. The hail' is burned 
to the scalp, the beard singed to powder, the eyebro ws 
and lashes burned to the quick, and the eyes two 
ghastly sl its . 

'Vhen the rescuers, t wo Engl ishmen and a Hindoo, 
reached the sufferers after thl'i lling ad \'ent ures, Lan­
dor was within a few hours of death. His reason had 
already gone, and "it was only by the  most prompt 
action that he was I{ept alh'e. After three hours' at­
tention he so far regained consciousness that he was 
able to tell where he had concealed one of his cameras, 
and he caused to be taken, for ho could not take it 
himself, a photograph of the savages cowering in terror 
of the avenging white men. 

Never for a moment during all the horrible time did 
Landor forget his photog"raphs and sketches. Up to 
the llIoment of his capture he had kept his diary COlll­
ple te. Aftel' that t ime each hoUl' was i mpressed with 
hideous vividness upon his m i nd . 

J t ieutifit !metitaa. 
attitude is j ustified. Tibet has been a dependency of 
China since 1720. Imperial delegates direct the foreign 
and milital'y ad m inistration of the country, whi le in 
matters of civil and religious government the su preme 
authority is the Grand Lama, who resides at Lhassa i n  
t h e  Potala or palace temple.-ED. ] 

• • • -
'Vorld'" C O " " 'l Inption of Meta)". 

[JANUARY 29, 1 8<)8. 
section, and the steps which are now being taken 
to produce aluminum for electrical conductors as a 
substitute for copper make us more confident than 
ever that the metal whose interests we have espoused is 
destined to be ranked with the common m etals, not 
only in  the n umber and character of uses of the metal, 
but in the actual tonnage of metal produced and con­
sumed in the wOl·ld. 

With the exception of iron and steel (which were The exports of all the metals, including aiuminulll .  
produced i n  1896 in quantities as follows : Pig iron, show a very satisfactory increase, both in quantity alill  
8, 623, 127 tons ; steel ,  5, 281 , 689 tons), the common met- value, for the first eight months of last year as com· 
als used in large q uantities are : Copper, of which pared with a l ike time in 1896. 

t he WOl'ld prod uced i l l  1 896, 387,207 metric tons ; lead, The building of elec t l'ic rai lroads in Eu.rope is in-
670, 000 metric tons ;  z inc, 421 , :H3 metric tons ; t in , 83.000 creasing, and heavy con t racts for equipping these 
metric tOilS. Next to t hese, proba bly at present head - roads have lately been placed wit h American manufac­
ing the list of minol' metals, is aluminum, with a pl'Oduc- turers, which will result in  lai'ge exports of copper al ld 
t ion of about 3,000 tons in  the year 1896 and less t han aluminum to England, France and Germa n y. Zinc, 

4, 000 tons in the yt:'al' 1897, lead and aluminum ha\'e each had marked increase i l l  
The in vestigation o f  what becomes o f  such enormous exports from the United States during the past year. 

quantit ies of the common metals, which are produced -Alfred E. H u nt, in Aluminum World. 

every year at an increasing rate, is an interest ing one. ---- • . •  t • 

The amo unt of scrap in any secon d-hand fol'lu of these Capt ure a nd  A r re"t o f a Set oi" Patent 

metals which is being sold upon the market is not a Swill dlers. 

very large factor. We learn with much satisfaction,  through The Im'en -
'Vith lead , by fal' the  greater portion is converted t ive  Age, that on November 18 ,  1897, a set of patell t 

into white lead, red lead, and orange material ,  w h ich swind lers were arrested thl'Ough the efforts of U ll i ted 
a I'e used as pigments of pai nts, w h ich are distributed Htates Post Office I w;pector H olmes, and indicted by 
over great sU l'faces i n  sUl�h thin coatings t hat t heil' the federal grand j ury at Indianapolis, Ind. 'I'hey 
metallic contents is pmctically never reco\'ered. A were John S. Th urmall ,  E. T. Si l vi us, and J. C. B u­
good deal of l ead is mauufactured into sheet, and a I gess, known as the " blacksmith ."  The members of an ­
cOllsidel'able pl'Oportion into bul lets, shot and other other set anested in Cincinnati ,  Ohio, were Alpheus 
project i les, and, t hough sti l l  remaining in a metal l ic Fay. C.  B. Avery, doing business under the name of C. 
form, it is so widely d istributed in use as to cause it to B. Avery & Company , and J oh n  Burnit,  a model makel-. 
be irrecoverable iu the fOJ'm of sCl·ap. A portion of the J oh n  Leavell, another member, was arrested at Louis­
lead product used as sheet lead and pipe does come vil le, Ky. Some of the part ies have gh'en bonds for 
back into the market, but th e  portion of lead used in appearance, whi le  othel's h ave been comm itted to jai l 
these ways is compamt ively small as compared with in default. 
the other uses of the lueta!. Inspector Holme" has evidence to show that Avery 

The consumption of zinc is largely in  galvanizing & Company haye been l>euding out about 1 , 000 letters 
steel or iron sheets ; in the manufact u re of brass ; as a mon t h  to i l lventol·S. He has also accumulated a large 
sheet zinc ; and as the oxide of z iuc use(l as a pigmen t amollnt  of evidence about similar cliques of swindlers 
in paint . That portion of the metal w h ich is used in throughout the  country, and from now on it is expected 
galvanizing is distl'i buted as a t h i n  covering over a a fierce warfare wi l l  be carried on against these dis­
large surface of iron ; and the metal is entirely lost in reputable frauds . 

the  ox id izin� and general disintegrat ion of the zinc The peculiar frauds which these parties are gui l ty of 
sheet.. It has n ever been attempted to reCO\'el' the zinc we described some t ime ago, consist ing of secu ring­
from gal yan ized iron. Zinc which is manufact ured abstracts of titles an(l basing t hereon fraud ulent pros­
i n to bmss, in t he p l'oport ion of one-thil'd zinc to two- pective sales of patents. 
th irds copper, remains in a permanent form, which is If there was any delay on the part of the patentee, 
often avai lable for new use as scrap brass, which, next the broker would demand funds to pay his rai l road ftwe 

to iron and steel, is the  largest commodity in the sCl'ap to the place w here the supposed purohas'el' was. I n 
metal market. nearl y  every. case where the fare was sent, the broker 

The major portion of the tin product of the world is would not make the trip, b ut pocketed the money. 
used in co vering t in plates. Ordinary tin plates carry The next stage in the fraud was to tell the inventor 
1� to 3� per cent of t i n .  Many attem pts have been tha.t t h e  prospecti ve purchaser was all right, b u t  that 
made to recover this  t in from old tin scrap , but no before the i nventor could be put into correspondence 
considerable al llount of metal  has thus returned to the with him, the attorney would demand that. as his pay, 
markets of t h e  world as recO\'ered from tin scrap up to he be given one-tenth interest in the patent. The nec­
t he present t ime. essary papers would be drawn up and then the inventor 

'Vith reference to i ron and steel, it is interesting to would be given the name of the intended purchaser'. 
note t ha.t the weekly product.ion of coke in the Con- The latter, after corresponding for a short time, would 
nellsv i l le  d ish'ict is o\'er 150, 000 tons. tel l the inventor that he m ust show that he had a 

Of the comlllon metals next to iron and steel, copper clear title to the patent _ Of cou rse, it was encumbered 
is the one which is used in the largest extent in the with one-tent.h, w hich he had gi ven to his attorney. The 
metal l ic form ; only a sl1lall  proportion of the production latter would inform the inventor that he wou ld release 
being ut i l ized in the salts of copper, blue vitriol (the himself froiD any further interest in the patent if the  
salt of coppel' used i n  gal  vanic battel'ies) being the  prin- inventor would pay hi .m say $100, or  more if possible. 
cipal salt of the metal  sold in the lllaDket. The great If the inventor fell into the trap, the would-be pur­
uses of coppel' al'e in the manufacture of brass, of which chaser would sud denly give sOllle excuse for not want­
it forms a two-thirds com ponent part ordinaril y, and ing the patent, and there the matte I' would end. Then, 
in  elec�rical conductors and in the form of sheet used ag-ain, the inventor would be made to sign over the 
in roofing, the bot to i l lS  of cooking and other utensils, patent right before any money was paid over, and the 
in the manufactu re of pipes to be used where a con- patent would be stolen. 
siderable amount of  elast icity and pliabil ity are re- There al'e likely to be other ingenious, p iau sible 
quit·ed . The proportion of sCl'ap copper for sale in the schemes got up to defraud inventors and patentees, 

market is greatel' t han t hat of any other metals, with and though !'uccessfu l for a time they are bou nd to be 
the exception of iron and steel, but the total alllount checked, if brought to the  attention of Inspector 
of old copper offered for sale is comparatively insignifi- Holmes or the Patent Office. It is a great gain to se­
cant compared with  the total copper production. cure the assistance of the Post Office Department in 

As in d icative of the world's con sumption of electrical putting a stop to th ese frauds. 

conductors, it is interesting to note that the total - • • , • 

length of the world's telegraph system has reached Prof. Libbey'" H a waUan Expedition. 

4, \)08, 823 miles, exclusive of 181 ,440 miles of sublliarine Prof. Will iam Li b bey, of Pri nceton University, pro­
cables. This mileage ill apportioned as follows. poses to conduct a scient.ific expedition to t he Hawai ian His outfit has now been �ivell up and h is precious 

diary and maps of sUl'\'eys secured. Many of the in-
t t · th I '  1 I ' ,1 d b h R I Europe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1,764,700 miles. 

S rumen s WI w l l C  1 Ie was provlue y t e oya A.ill . . . . .  . . . . . . . . . . . . . .  . . . . . .  . . . . . . . . . . . . . . . . . . .  310,685 . .  

Islands during the coming sUlllmer. He will take 
four or five students with him, and the party wi l l  be 
gone four  0 1 '  five months. Prof. Li bbey went to Geograph ical Rociety he was obl iged to bury in  the Africa . . . . . . . . . . . . . . . . . . . .  . . .  . . . . . . . . . . . . . . . . . . . .  99,419 . .  

Himalayas. 'l'hel'e they w i l l  l ie fOl'lt t ime until  some A u8tralia . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  217.4,9 . . 

brave man recovers t hem. Landol' himself wil l  pro- A merica . . . . . . . . . . . . . • . . . . . . . . . . . . . . • • . . . . . . . . . . •  2,516,MS . .  
Hawaii a few yeal's ago and he i s  thorough ly convi nced 
thel'e are scientific treasures in t he islands, dupl icates 

bably ne\'er be able to ret urn. Amel'ica st i l l  leads the van, with almost double 
[The table land of Tibet in the heart of Asia is 10, 000 lu i leage of telegraph l i nes of Europe. 

the of which can not be found elsewhere. The party wil l  
thoroughly  explore the lava beds,  the forests and othel' 
places l i kely to contain specimens of biological, archllJ­
ological or botanical val ue. 

to 1 7. 000 feet abo\'e the sea and is a cold and forbiddin� As compal'ed with t h e  t onnage of the more common 
country. Foreigners have been systematically kept luetal8, t he consumpt ion of alumin um,  n ickel, antimo­
out of the sacred city of Lhassa. TholUas Manning, ny. bismuth and the like, is comparativeiy very smal l .  
i ll UH I ,  was the  first Engl ishman to visit  Lhassa and '],he increa@e i n  the consumption of aluminulll has 
i'lr. Landor wil l  pro bably be the last, as the Grand been yel'Y marked within the last ten years, and it  is 
Lama is determined to keep out foreignel's from the con fi dent ly believed the metal wi l l  soon obtain a place 
famous pilgri mage city of the B lllld hist wor l d . T he W i t h  a tonnage commensnrate with the tonnage of the 
att itude of t h e authori t ies of I�ha�!;a is  not host i l e  t o  ot her conl lnon metals. 
foreigners except as co ncerns theil' ci t y, aIH I  those who 'l' he stpp:< whwh have been taken by the Pittsburg 
pnsh on towar(1 i t  (10 so at theil' peri l ,  as the refusal to Red uction COl ll pan y dll l'ing t.he P:lfilt yem', by wh ich 
permit the entrance of visitors is based enti l'e ly  on re- aluminum sheet I S  now 10 per' cel l t  cheaper than brass 
ligious grounds. Viewed from this standpoint, their . and 15 p.er cent cheaper than copper, seetion for 

.. I . ,  .. 
Bollv l a n  'rrade Mark Law. 

According to the decree of Mar'ch 24, 1897, the regis ·  
tration o f  trade mal'ks i s  com pu lso l'y in Bol i via, that is, 
no goods bearing a trade mark can be sold or offered 
for sale in Bo l h' ia unless the trade mark has been pre­
viously re�ilStel·ed.  In case of nOIH'ompliance, fines 
wi l l  he i l ll pose(1 . The regi�t.mtion is fm' a tt:'rlll of ten 
years and may t heu be renewed, but annual taxes must 
be paid to keep the registration in foree, 
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A NINETY MILLION CANDLE POWER ELECTRIC 
BEACON. 

A truly gigantic electric light beacon, shown in the 
accompanying illustrations, is j ust now being made 
the subject of a series of tests at the United States 
Lighthouse Depot, at Tompkinsville, Staten Island, 
N .  Y. It  was man ufactured by Henri Lepaute, of 
Paris, a:ld was first exhi bited at t.he Chicago Wodd's 
Fair and subsequently at Atlanta and Nashville. It 
consists of t wo great lensp.s, each I) feet in diameter, 
bE'tween which, in their focus, is placed a 1),000 candle 
power arc light. The valves and the light are carried 

J , ituiifi, �lUtri'J •• 
vary from 25 to 100 amperes, according to the carbons 
used. The current will be furnished by an alternating 
generator made by the General Electric Company, 
driven by a 25 horse power Ideal engine, steam being 
supplied by a 25 horse power Fitzgibbons boiler. When 
the lens is  installed at a station the steam and electric 
p lant wi l l  be furnished in duplicate, so that, should 
one set be disabled, the other can be brought at once 
into use. 

As a precaution against the extinction of the l ight 
through the fai lure of the lamp, the whole lamp w ith its 
mechanism, as shown in Fig. 1, is provided in dupli­
cate, the two lamps being carried at each side of a 
turntable, which is a permanent fixture within the 
bivalve lens. The turntable is placed to the left of the 
common focus of the lenses in such a position that on 
rotating it  either of the lamps may be  brought at will 
i I lto the focus. 'fhe lamps are carried on a sliding rest 
on the turntable, and by means of an endless screw 
operated by a hand wheel on the outside of the lenses 
they lIIay be drawn out. for inspection or repairs. 

The theoretical lulllinous range of this giant lens in 
clear weathet· is  146 '9 nautical miles ; a nd if  the light 
were placed on a sufficiently lofty eminence to compen­
sate for the curvature of the earth, i t  would be possi­
ble, under favorable circumstances, to see it at th is  
distance. The geographical range, as  it  i s  called, de­
pends on the height of the focal plane above the sea 
level. If  the light were to be installed at Barnegat, 
where the height of the focal plane is 165 feet, the 
light would be visi ble from a vessel's deck at a height 
of s1l.y 15 feet above the water at a distance of 19 
nautical miles in cleat· weather, and, on account of its 
great power, at the same distance i n  hazy weather. 

In a dense fog, however, even such a great light as 
this would be practical ly extinguished. In this lati­
tude the light may be expected to be seen to the limit 
of the geograph ical range for 330 nights out of the year. 

The present tests are being carried out by Lieut. ­
Col. D. P. Heap, Corps of Engineers, U. S. A. , engineer 
of the Third Lighthouse District, to whom we are in­
debted for particulars and photographs used in the 
preparation of the present article . 

• • • • • 
P ro f. JUa nh's Gift to Yale. 

No gift for natural science which Yale, or perhaps 
any other American university, has received equals 
in  value the col lection that Prof. Marsh has just pre­
sented to Yale Univf>rsity. It represents not only the 
untiring labors of a lifet imE' of a gl'eat specialist, but a 

Fig. l . ·-THE NINE THOUSAND CANDLE POWER . large expenditure of money by Prof. Marsh, especially 
ARC LAMP. in the organization and work of the expedition which 

he led with fruitful results in the Rocky Mountain 
by a vertical shaft which terminates at its lower end in  region of the far West. 
a hollow dru lll , which latter floats in a bath of mer- The col lection includes, first, the collection of verte­
cury, Fig. 2. The great weight of the lantern, esti- brate fossils. This is most i mportant and valuable, as 
mated at several tons, is thus carried by the mercury, it is very extensive and contains a large number of 
and frict ion is reduced to such a point that the whole type specimens, many of them unique and w idely 
mass may easily be rotated by the pressure of one's known from t.he description already published. In ex­
finger. tinct mammals, birds and reptiles of North America 

Each lens consists of a set of lenses and prismatic seg- this series stands pre-eminent. It was pronounced by 
ments, Fig. 3, which are built up concentrical ly within a Prof. Huxley to be surpassed by no other in the 
stout framework of brass, into which the segments are 

I 
world, and as far back as 1878 Darwin expressed a 

carefully cemented. The center of the lens consists of strong desire to visit America for the pu rpose of seeing 
a solid disk. Surrounding this are eight concentric the collect,ion. Since that time it has been more than 
prisms, whose edges are in cont act, and sur­
rounding these are fourteen larger prisms, 
making 190 separate segments in the whole 
lens. The angles of the prisms are such 
that the rays of l ight are refracted so as to 
leave the lens in parallel non-divergent rays, 
and it  is estimated that the 9-foot beam of 
light thus projected is of 90,000, 000 candle 
power. The lantern is rotated by means 
of the clockwork which will be noticed at 
the right hand side of the framework. As 
there are two beams of light and the period 
01 rotation is 10 seconds, every part of the 
horizon recei ves a flash once in 5 seconds, 
the duration of the flash being about one­
twelfth of a second. 

The i l lulllinant is an arc lamp of 1),000 
cand le power, which is so constructed that 
the arc will al ways remain in the exact focus 
of the lenses, the latter being so placed that 
their foci coincide. The maintenance of the 
arc in  a fixed position is secured by connect­
ing the carbon holders so that they both 
travel simultaneously and at the same speed, 
as the carbon points are burnt away. The 
carbons are fed together by the clockwork 
which will be noticed in Fig. 1, i nclosed in 
the base of the lamp. The mechanism is 
controlled by an electromagnet arranged in  
sh unt around the  arc. As  the  carbons are 
burnt a way the resistance of the arc in­
creMes and the magnet releases the clock­
work escapement, permi tting it  to bring the 
carbons together. The feed i" slow and fre­
quent, maintaining the arc at a practically 
uniform length 

The carbons vary in size from % to 2% 
inches dia.meter, a.nd the oG-volt current will Fig. 3: -FRONT VIEW OF LENS. 

75 
doubled in size and value. The second collection is of 
fossil footprints, which form one of the most extensive 
and complete collecti ons of the kind in the country, if  
not the most valuable. Third, the collection of the 
i nvertebrates, which is very large. Fourth, the col­
lection of osteology. Fifth, the col lection of American 
archreology and ethnology. Sixr.h, the collection of 

Fig. 2. ·- NINETY MILLION CANDLE POWER BIVALVE 

LENS FOR UNITED STATES LIGHTHOUSE SERVICE. 

minerals. Besides the six main collections, several 
others of less value were also presented. 

Prof. Marsh, in his letter, says that it has al ways been 
a part of his plan that these scientific collections should 
eventually become the property of Yale University. 
T he deed of gift wh ich he inclosed bears the date of 
Janual'y 1, 1898. The resolution of the corporation of 
Yale University gratef u lly  acknowledged the magn ifi­
cent gift which represents the unselfish devotion of t h e  

time, talents, energies and money o f  Prof. 

Marsh for more than thirty years. 
... . . .  ., 

'1.'0 Seal Letters so That They C a n not 

He Opened. 

Steam or hot water wi l l  open envelopes 
closed wit.h mucilage and even a wafer ; a 
hot iron or a spirit lam p dissolves seal ing 
wax, an i mpression in plaster having been 
taken of the seal. By the cOIllbined use of 
wafer and seal ing wax, however, all at­
tempts to open the letter otherwise than by 
force can be frustrated. All that is neces­
sary is to close the letter · first with a small 
well moistened wafer, and to pierce the 
latter with a coarse needle (the same applies 
to llI uci lage), whereupon seal ing  wax may 
be Ilsed over it in the usual manner. This 
seal can neither be opened by dry heat nor 
by moisture. 

• • • • •  
A NEW form of electric seismoscope is 

descri bed by Dr. G. A gam ennone in the 
last Bolletino of the Italian Seislll ological 

Society, the chief lllerits claimed fOI' it by its 
inventor being its comparatively s l ight cost 
(about ao f. ) aIld its great sen siti ven ess. In 
most seismoscopes the moveme!!t of a pen­
dulum i s  lIIagnified by a long pointer, 
whose tip j ust passes through a hole in  a 
metal plate, contact with which com pletes 
an electric circuit and starts a clock pre­
viously set at 12. In the new instrument 
the metal plate is  not, as usual,  fixed, but 
is connected with a second i nverted pendu­
lum, the hob of wh ich is near the top of 
its supporting rod, while that of the first is 
near the base. 
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A (J u rlo u s  Type of Swing Bridge . 

The Neumunster-Rendsburg rail way crosses the Kiel 
canal near Osterroenfeld, Germany, by two duplicate 
single-track swing bridges about 156 meters (512 feet) 
apart, and both operated by hydraulic power. Each 
bridge is a 70 degree deck stru cture with two u nequal 
arms, one of 59 '4 meters ( 195 feet) and one of 39 '75 meters 
(130 feet), supported on a 9-meter (2!)� feet) pivot pier, 
set close to one s ide of the waterway so as to give a 
clear opening of 50 meters (164 feet). The long arm 
has a rest pier 5 meters ( 16 '4 feet) wide, which also re­
ceives the end of a 19 '05 meter (62� feet) approach 
girder from the shore abutment. The short arm has 
a very small rest, pier near the end, which i t  overhangs 
3 '62 meters (12 '8 feet), the extremity reaching beyond 
the pier to the other shore abutment. The short arm is 
loaded with a counterweight of 20 tons and its vertical 
surface is covered with corrugated iron sheathing to 
balance the wind pressure on the long arm. The princi­
pal peculiarity is the man ner of operation : under rail­
road traffic the bridge is a continuous girder su pported 
at the pivot and both rest piers, with the short pro · 
jecting extremity of ' the short arm extended freely as a 
cantilever arm. To swing the bridge, the whole struc­
ture is raised by the vertical motion of . the pivot sup­
port in such a manner that it first revolves as a whole 
in a vertical plane about the rest pier of the short arm 
as a center u ntil the extremity of  the cantilever end is 
sufficiently depressed to come in contact with the abut­
ment, after which the further elevation of" the pivot 
lifts the bridge from its former bearing on the rest pier 
of the short arm, so that it rests on the pivo t  and the 
extl'eIllity of the short arIll , the  latter being provided 
with wheels running on a short segment of turntable 
track. After being raised, the bridge is revolved 70 
rlegrees to open it  for navigation by means of a h y­
draulic ram operatin� a wire cable led around a hori­
zontal arc on the pivot pier and anchored to its ma­
sonry. Each bridge has a separate power station, with 
two boilers carrying 90 pounds pressure and operating 
an engine which drives two pumps that develop a 
water pressure of 750 to 900 pounds, delivering into a 0 '4 
meter ( 15% inch) accumulator with 6 meter (19 '68 feet) 
stroke. '.rhis apparatus will open and close the bridge 
in two minutes. The liquid used is composed ' of 100 
parts of g lycerine and 80 parts of water, and a pressure 
of 55 atmospheres (808 pounds per square inch) is suf­
ficient to swing the bridge slowly against a wind pres­
sure of 100 kilogrammes per square meter (20 '48 pounds 
per square foot). -Rai lway and Engineering Review. 

• • • • • 
-- -- The ' CatacoDlbs Lighted by -ElectricitY: 

The visitor to Italy complains of modern steam tugs 
on th e Grand Canal in Venice, and the new fangled 
ideas of cleanliness in the streets of Naples and the 
new quarters in Rome, but the height of the prosaic 
seems to have been reached with the illumination of 
the catacombs by electric light. No Illore dim dis­
tances, in which one must take care not to be lost, no 
more monk guides, holding l ighted tapers, no more 
darkness, mystery and imagination. This being the 
feast of St. Ceci lia, says the Rome correspondent of 
The Pall Mall Gazet te, the catacombs of St. Callixtus, 
w here the Roman virgin was buried in  177 A. D. , were 
for the first timl' all glowing and glaring with thou­
sands of electric globes i l luminating even the most re­
lIIote corners, and gi ving to the whole a mundane rather 
t han a mystic a i r. 

These catacoIlJ bs are outside the Porta San Sebasti­
ano, on the magnificent Appian Way, that the Romans 
called the Queen Road, and near the world· renowned 
tombs of Ceci l ia  Mete l la. St. Cecilia is not the only 
prominent marty I '  of the early Christian era whose 
name is connected with this burial place, for the re­
mains lie there of several popes of the third century, as 
witness the origi nal tombs of St. Antherus, St. Fabian, 
St. Lucius, St..  Cornel ius and St. Elltychianus, who all 
sat in  the chair of St. Peter. 

T housands of Romans and foreigners have to-day 
visited th\s sacred spot. The crowd itse lf  formed a 
picturesque view, as from below one looked u p  at the. 
pilgrims dAscending and ascend i ng the long, steep 
flight of stait's, or at the long procession of cow led 
monks and black· robed nuns, showing in vivid con·  
trast to groups of students of  the German College in  
their scarlet gown5l, a garb that causes them to be 
called, in fun,  the l ittle cal·dinals. The corl'idors re­
sponded in echoes to their chants at the different 
al tars, while there was a subdued hum frol11 thA less 
devout sightseer. What would be unperceived by 
the visitor, if he were not preinformed, is that the five 
l II i les of corridors and chapels are not on the same level, 
but form three different  floors, one u nder the other. 
The most interesting spot is where St. Cecilia's tODlb was 
found, and where also stands a copy of the statue of the 
sai nt designed by Macierno, representing her after her 
martyrdom. Next stands a most interesting marble 
tablet, the inscription on w h ich was originally a pagan 
one dedicated to Marcus Aurelius. The Christians 
utilized the tablet by turning it and writing on the 
back a new epitaph to Pope St. Damasus. 

Bones and skeletons of the ancient martyrs are found 
all along the walls, in three rows, one above the other. 

I t itutif it �tUtritJu. 
The lower room is the more disturbed, as almost every 
one tries to take something away as a sacred relic. 
But the electric light on these bones turns the cata­
combs into a museum. 

• • • J • 
The Business of the Patent Omce. 

The following summary of the business of the Pat­
ent Office during the past year will be of special inter­
est to our readers. We draw particular attention to 
the remarkable increase in the nUlllber of applications 
over that of the previous year. In 1896 there were 
49, 774 applications, whereas this year the total has 
risen to 53, 266. No stronger indorsement of the re­
quest of the Paten t Office for larger appropriations 
could be found that is presented by these figures. 

PATENT, TRADE .MARK FEES, ETC. 

Ca.h received. . . . . . . .  . . . . . . . . . . . . .  $1,224,291.00 
. . refunded . . . . . .  . .  • . . . . . . . . . . . . . . .  5,834.00 

Net cash. . . . . . . . . . . . .  . .  . . . . . . . . . . . . . .  1,218,457.00 

Certificates of deposit. . . . . . . • . . . . . . . . . • 33,540.00 
Total cash and certificates . . . . . . . . .  $1,251,997.00 

COPIES. 

Cash received . . . . . . . .  , . . . . . . . . . . . . . . . . 

. . refunded . . . . . . . . . . . . . . . . . . . . . .  . . 
Net cash . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . 
Certificates of deposit . . . . . . . . . . . . . . . .  . 

$96,782.46 

8,573.28 
88,209.18 

322.27 
Total cash .and certificates • . • •  , . . . . $88,531.45 

RECORDING ASSIGNMENTS. 

Cash received . . . . . . .  , . . . . . . . . . . . . . . . . .  
. . refunded . . . . . . . . . . . . . . . . . . . . . .  . . 

Net cash . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Certificates of deposit . . . . . . . . . . . . . . . 

Total cash and certificates . . . . . . . .  . 

$22,719.66 

1 ,093.88 
21,625.98 

134.00 

SUBSCRIPTIONS TO OFFICrAL GAZETTE. 

Cash received . . .  . . . . . . . . . . . . . . . . . . . . . $13,069.54 

. .  refunded . . . . . . . . . . . . . , . . . . . . . . . .  47.35 

Net cash . . . . . . . . . . .  . . . . .  . . . . . . .  . . . 13,022.19 

Certificates of deposit . . . . . . . . . . .  ; . . . .  55.10 

$21,759.P8 

Total cash and certificates . . . .  . . . . 
. 

$13,077.29 

REGISTRATION OF PRINTS AND LABELS . 

Cash received . . . . . . . . . . . . . . . . . . . . . . .  . 
.. refunded . . . . . . . . . . . . . . . . . . . . .  . . 

Net cash (total) . . . . . . . . . . . . . . . . . .  . 

AGGREGATES. 

$546.00 
270.00 

Cash received . . . . . . . . . . . . . . . . . . . . . . . . .  $1,357,408.66 

. . refunded . . . . . . .  . .  . .  . .  . .  . . . . .  . 15,818.31 
Net cash . . . .  . . . . . . . . . . . . . . . . . . . . . . . 1 ,341 ,590.35 
Certificates of deposit . . . .  . . . . . . . . . .  34,051.37 

$276.00 

Total cash and certificates . . .  , . . .  $1,875,641.72 
Total t'e('.elpts of the Patent Office for the year . .  . . . .  $1,375,641 72 

BALANCE IN TREASURY OF UNITED STATES TO CBEDIT OF PATENT FUND. 

Amount to credit January 1, 1897 . . . . . . . .  $4.718,639.47 
of receipts In year 1897 . . . . , , • . . .  1,!l75,641. 72 

TotaL . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . $6,094,281. 19 
From this deduct total expenditures, which are not known at present. 

. .  SUll_Il.AR� OF JlU8I�ESB OF PATENT OFFICE IN PAST YEAR. 
Nwnber of appLications for Inventions . . . . . • • . . . •  , • •  45,661 

U U designs. .  . . . . .  . . • . • .  . . . 2,150 
U reisBues . .  . . • . • .  . . . • . . . .  94 

Total . . . . . .  . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Nwnber of caveats filed . . .  . . .  . . . . . . . . . . . . . . . . . . . . . 

47,905 

2,176 
AppLications for registration of trade marks . • . . • . .  . 

" U U labels. . . . • . • •  . . . • •  

,. prints . . . . . . . . . . . . .  . 
Disclaimers filed . . . .  . . . . . . .  . . . . . . .  . . . . . . . . . .  . . . .  

1,946 

66 

26 '  
5 

Appeals on the merits . . . .  . . . . . . . . . . . . .  . . . .  . . . . . . . . .  1,142 

Total . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  
Total number of applications requiring investigation 

5,361 

and action . . . .  . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . .  53,266 
Number of patents IBBued (including designs) " . . . . 28,729 

reiBBued. .  . . .  . . . .  . . . . . . . . . . . . . . . .  65 
Total . . . .  . . . . . . . . . . . . .  " . . . . .  . . .  . . .  . . . . . . . . .  23,794 

Nwnber of trade marks registered. . . . . . . . . . . . . . . . .  1,671 

. .  labels . . . . . . . . . . . . . . . . . . .  14 

. .  prints . . . .  . . . . . . . .  . . . . . .  16 
Total . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Number of patents e'!1lired <luring the year • • • • . . • . . .  12,926 
withheld for non·payment of 

final fees. .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  4,891 

1,70 1  

Appl ications filed in 1896 were 42,077 ; designs, 1 ,828 ; 
reissues, 77; total, 43,982. Caveats, 2. 271 ; trade marks, 
2,005 ; labels, 59 ; prints, 36 ; disclaimers, 9; appeals, 
1 ,412;  total, 5,792. Total number for investigation 
and act.ion, 49, 774. Patents issued, including designs, 
23,312 ;  reissued, 61 ; total , 23,373. Trade marks regis­
tl'red, 1 , 813 ;  labels registered, 1 ;  prints, 32; total, 1 , 846. 
Patents expired, 12, 133 ;  patents withheld for nonpay­
ment of final fees, 4, 736. 

It is noteworthy that not only is there an increase of 
the whole year's business over t hat of the previous 
year, but. the last mon th of the year j3hows a considera­
ble increase over its predecessors . •  The total number 
of applications for mechanical and djilsign patents and 
reissues for Decem ber was 5, 002, aI\d in the last fi ve 
days of the month the  numbel' of mechanical applica-
tio

'
ns alone filed was as follows : 

• 

December 27 . . . .  . . . . . . . . . . . . .  , . . . . . . . . . . . . . . . . . 375 applications. 
28 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 372 .. 
29 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 316 
30 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 254 
31 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  500 

The last figure is, we believe, the largest single day's 
filing in this or any other country. 

In this connection it is interesting to note that the 
number of applications filed last year in the British 
Patent Office was 30, 938, or some 750 more than in 1896. 
These figures, however, are no indication of the num­
ber of patents granted ; for, although during 1896 the 
number of applications was 30, 194, some 1 7, 000 were al­
lowed to lapse, only 13, 360 being completed before the 
nine months allowed between the filing of the provi­
sional and complete specitica.tions had elapsed, 

The London Fire Inquiry. 

As a result of the investigations which have been i n  
progress for several weeks past into t h e  great fire which 
occurred recently in  the Cri pplegate district of London, 
involving a loss of $3, 750,000, the j ury decided, on 
January 12, after five hours' deliberation, that . .  the fire 
was not caused by gas explosion or by spontaneous com­
bustion, but was the work of some person or persons 
unknown. " The foreman added that the j ury was 
not satisfied that the Fire Brigade was fully equipped 
with steam fire engines and was not unanimous in the 
opinion that the water supply was efficient, and recom­
mended that an engine with steam continually up be 
always kept at the Central City Fire Station. 

London Engineering makes some remarks upon the 
Fire Brigade, which it is to be hoped will be taken to 
heart by the authorities that have charge of this force. 
This journal states, on authority of the report of the 
Hamburg experts, that there were 300 men actually at 
the fire and that 250 men available for outdoor work 
did not attend. It says : " A  whole district was burned 
down while a quarter of the brigade was standing idle 
at their stations. To argue that these men were simply 
waiting in  readiness to turn out to an1 niinor fire is 
ridiculous, for to begin with there were no horse3 to 
carry them at their stations, even if the old man uals 
were taken. . A system which al lows so many 
men to be doing nothing on an occasion like the 
Cripplegate fire surely must be very bad indeed ; or, 
are we, perhaps, righ tly informed that there is some 
custom in the brigade according to which the foremen 
do not care to overload their engines with too Dlany 
men, as they think it might spoil their ' running ' to 
t h e  fire at a dashing gallop ? . If we are rightly 
informed, the salvage corps actually went to the extent 
of cal ling up every available man in their force. " 

According to the report, to be short-handed is a mis­
take common to the London system. Speaking of the 
way in which the fil'emen were handled, the report re­
ferred to states that " the commissioners could not 
learn anything from the London Fire Brigade. How 
can a chief officer give the necessary directions when 
he has not the sufficient number of officers to keep him 
posted on what is going on ? How can an attack be 
conducted when e\'ery steamer which arrives takes u p  
any position which i t s  foreman may think suitable, 
and is then got to work in what, for practical purposes. 
is comparatively slow t ime, o wing to the small crew ? 
How can we expect, with the few men at our d isposal 
on each steamer, to run out long lengths of hose with 
the necessary rapidity to cut off a fire ? It wi l l ,  of 
course, be almost impossible to reorganize the London 
system of small stations with a few men into a system 
of large stations which can turn out in strong force ; 
but whatever the system may be, it would be well to re­
member that one steam fire engine with a strong crew 
placed in the right position can do a great deal more 
work than three steamers taking up positions indis­
criminately. We would only wish, in the interests of 
London, that the Metropolitan Fire Brigalie should 
have at least a sufficient staff and use it : and, further, 
that the nu mber of officers be increased ."  

The extracts given above are taken by Engi neering 
from are port of a special commission of experts from 
Hamburg, who journeyed to London to inquire into 
the Cripplegate fire, and, of course, the report of these 
experts is entirely unbiased . 

Engineering says : " 'Vhatever may be said in the 
London County Council as to the fire protection in 
London, there is no doubt that we are far behind 
many other large centers ; and though it is most unpleas­
an t to be reminded of this by a foreign critic, we ought, 
perhaps, to be very thankful for the trou ble wh ich 
the commissioners have taken to explain our deficien­
cies to their authorit ies, with a view of avoiding simi­
lar mistakes in  thei r own locality, and their letting us 
have the benefit of their research."  

. . .  � .  
llIr. Fltz Gerald's A sceut of llIount Aconcagua. 

Mr. Fitz Gerald, the leader of the expedition which, 
on April 11 last, ascended Mount Aconcagua, ' in the 
Andes, has j ust been interviewed in London. He de­
scribes the extreme diffieulty and danger of the as­
cent . He had to struggle upward i n  deep masses of 
rotten, rocky material, i n  which the traveler sl id back 
t wo feet out of e\'ery t.hree he ad vanced. The party 
l ived for two weeks in a small tent on the mountain 
side, at an altitude of 10, 000 feet.. The cold was i n ­
tense and t h e  wind blew a gale. SOlll etimes i t  took 
two hours to light a fire. 

Mr. Fitz Gerald says that l i fe at this altitude was 
extremely uncomfortable, the dust being very d is­
agreeable. causing an exhausting cough.  He said hI' 
was constantly sick, and the d ust storms obliterated 
the whole sky. The moun tai n streallls were poisoned, 
owing to some chemical that was dissol ved in them 
from the surface, so that the water made all the party 
ill. Rain never fal ls on the mount.ain, and all the watl'l' 
had to be carried up. Of course, it froze on the way, 
and had to be thawed out when wanted.  At times 
the view was splendid, the Pacifi� being stretched out 
befol'e them, though the coast line is one hundre.;J. .  
miles away. 
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RECENTLY PATElfTED INVENTIONS. 

Englneeri n:. 

C A BLEWAY CARRIER A N D  C ARRIAGE. 
-Carl E .  Richson, Brooklyn, N. Y. This invention pro­
vides a suspension cableway, wit.h means to support a 

hoisting rope and endless carriage rope, while providin2 
devices to permit the carriage With ita load to automati­
cally switch past the hangers. A fixed rope or cable, 
stretehed between towers or elevated pointa, carries hang­
ers provided with means to engage a main cable forming 
a track for the carriage and pulleys to support the hoist­
ing rope, t·here being means for switching the carriage 
past the hangers and returning the cable and the ropes to 
the hangers after the carriage has passed. 'l'he carriage 
is provided with tracks adapted to engage pul ley� on the 
hanger to move the carriage and hanger transversely apart 
for tbe carriage to pass the hanger. 

Illech a ni ca l . 
CIRC ULAR KNITTING M ACHINl<�. - W i l­

lis A. Ingalls and Theodore S. Baron, Brooklyn, N. Y. 
To facilitate the production of ribbed knit fahrics having 
a backing of woolen Yarns or silk tbreads interlaced with 
the body of the fabric and formed with floating, open 
loops adapted to be fleeced or napped, tbis invention pro­
vides for slidablc hooks outside the vertical needles and 
operated by camB, for bringing an extra thread from the 

outaide of the machine over tbe horizontal needles, back 
of the latches, and down hetween such needles, to inter­
lace the thread with the fahric body, and foro: open 
loops on one surface of the body. With the attachment 
on the au tslde of the machine the work can be inspected 
at any time, and a broken thread rethreaded into the car­
rier or guide without difficulty and without interfering 
with the bodv of the fabric. broken needles being also 
readily removed and replaced. 

MORTISING CHISEL. - W illiam Potter, 
New York City. This chisel has a·chip-recelving chan­
nel, the inner faces of w hose Side wal ls are inclined up­
wardly in one plane aud in opposite directions, and at 
their upper edges are turned toward each other to form 
flange., the flanges being largest at the cutting or for­
ward end of tbe tool. The cbips have a free and ready 
passage from the cutting edge to the discharge point, 
being confined to the chisel for a certain distance from 
the cutting point, yet free to move rearward to the place 
of exit. 

Bicycle8. Etc. 

B I C Y C L E ATTACHMENT. - Fred P. 
Hurst, Aurora, Oregon. To enable a bicycle to be run on 
a single rail of a railway track is the object of thi. inven­
tion, which provides the machine with two pairs of 
guides, respectively located at the front and rear. Rods 
clipped to the arms of the steering fork extend forward 
and down, and carry at their lower ends means for adjusL­
ably holding anti-friction rollers adapted to "" brought 
to a bearing against opposite sides of the head of the rail, 
while at the rear of the wheel roda similarly cli pped . to . 
the hack stays also carry rollers likewise beari·ng a�ainst 
both sides of the rail, thus holding the wheel at the front 
and rear to run truly on the rai l. 

BICYCLE M ATCH Box. - H i ld a  Frank, 
Ne w York City. The hack of this box is curved to con­
form to the shape of the steering bead or other part of 
the frame, on which the box is secured by a clip com­
prising side "rm� and a curved connecting bar. The 
spring-pres�ed cover o f  the box is made to overlap the 
casing to prevent entry of rain water, etc. 

A � I·ic .. ltll ral. 

the guide rail, with its hifurcate portions em bracing 
the rail, aild at the Sl\me time operating t.he plunger to 

eject the greaBe. 

PRODUCING E NGRAVINGS. - Bpnj aruin 
F. B. Fagg, Forestville, Wis. To facilitate tbe inexpen­
sive production of matrices from photographs, drawinga 
or other pictures, this invpniion provides for subjecting 
the pictures to a low temperature to produce frost, then 
dusting them with an adhesive suLstance and subjecting 
them to a higher temperature to cause the frost to melt 
and absorh the adhesive Bubstaoce, causing the latter to 

adhere along the sides and ends of the lines of a picture, 
to form a matrix which may be used to form printing 
plates. To produce a thick frost on the sheet, it Is 
moistened hefore being subjected to the freezing tem­
pcrature. 

PLASTIC COMPOSITION F ROM CORK, 
ETc.-Maxime Racquet, Paris, France. This invention 
provides for the production of novel compounds as suh­
stitutes for. wood, paper, leather, felt, ceramic ware, etc . ,  
which can b e  made capable of resi.ting water, rigid or 
re8iJient or semiflexible, serving also 88 a non · conductor 
of beat or electrical insuiator, and which can be turned 
in a lathe, carved or otherwise worked or mou Ided into 
shape. The cork, reduced to a more or less finely divided 
condition, is treated with a solntion of borax and tben 
dried, after which it is mixed .with a solution of gelatine, 
Dutch glue, glycerine, crystallized sugar, ammonia and 
flowers of sulphur, tannin, ete.,  the various components 
being mixed and combined as described, according to 
the use to be made of tbe composition. 

CYCLOIDAL C HA RIOT . - Joseph W. 
Evans, Haskell, Texas. Tbis invention provides a novel 
apparatus for affording amusement and diversion at sea­
side and other pleasure resorta, conoisting of a truck 
mounted to roll on a fixed track and carrying a wheel 
with peripberally hung pivotal carriages, the wheel be­
ing geared with a moving part of the truck ; so that as 
the truck moves along tbe track a rotary movement will 
bs imparted to the wheel, and the pa.sengers in the 
carriages will have a combined progressive and orhital 
movement. Within the structure of the wheel and sup­
ported by its axle is a horizontal platform on w hich 
persons may be seated without experiencing tbe orbital 
movement, this platform being E s pecially adapted to ac­
commodate an orchestra. 

H AT SUPPORT FOR THEATER CHAIRS. 
-Harriette G. Cozzino, New York City. According to 
this invention, a cylindrical teleBcoping device is intro­
duced in an opening in the back of the chair, the out.­
wardly sliding member of which is provided with a 

frame in which is a mirror, while the frame is adapted to 
afford a support for the crown of a hat. When tbe 
support is not in UBe, the telescoping portion may he 
pushed in clo.e to the back of the chair, when tbe de· 
vice does not interfere with the passage of persons be­
tween the rows of seata. 

GATE. - Otto Honegger, Fai rmont, 
MjnD. A gate which may be conveniently rai8e<i to clear 
an-obstruction, and at the same time may be swung inward 
or outward as desired, is provided by tbiB invention. Its 
strap hinges are attached to a vertical tube whicb passes 
through /(uides secur<>d to a swing post, while a rod 
within and turning with the tube carrie. near its upper 
end a pulley. A rope or chain passes up from a central 
hin/(e and over this pnlley to a drum secured centrally on 
the gate, the drum being provided with a ratchet wheel, 
aud being turned by a crank, by means of which the 
gate may be raised and lowered. 

JAR CLOSURE .-J r)im Schie�, Ander­
son, Ind. The cover of the jar, according to this inven­
tion, is made with a serpentine groove across ita upper 
face, and a clamp of spring wire has a similar serpentine 

STACKER FOR THRA SHING M ACHINES, main or body portion to rest in the groove of the cover, 
ETC. - Axel Erickson, WiI!field, and August Johnson. the clamp having downwardly and inwardly inclined ends 
Roseland, Minn. The novel features of this invention to engage the bead around the top of the neck of the jar. 
are emhodied in a conduit into which the material is . The form of the main portion of the clamp permits it to 
drawn and through which it is forced by a fan at ' yield or expaud longitudinally, facilitating ita applica­
the base, the main section of the conduit being adapted tion to the jar, while also allowing for quite a range for 
to be raised and lowered, while to it is connected a mouth the varying diameters of the mouths of jars. 
section which may be freely turned to control the direc­
tion in which the material is to be discharged. 

llliscellaneo u ". 

ApPARATUS FOR RA ISING LIQU mS. ­
Ralph W. Elliott, Bre'ltwood, Cal According to this 
invention a refiZ.ervoir adapted to contain compressed air 
is submerged in the l iquid to be raised, the reservoir be­
ing connected wi�h a compressed air supply by a pipe in 
which is a novel arrangement of valves, whereby the 
compressed air is admitted to'the suhmerged reservoir for 
a period sufficient to expel and raise the l iq uid contained 
in the reservoir, the air then being discharged simultane­
ously with the opening of a valve in the reservoir to per­
mit the latter to be again fil led with the liquid. The 
whole operation is automatically effected by the pressure 
and exhaust of the air. 

SEPARATING GAS A N D  O I L  FROM WA­
TER.-Manlev W. Bovee, Goodwill Hill, Pa. To sepa­
rate the gas and water from oil issuing from a well, be­
fore the oil reaches the tank, therehy saving the expense 
of small tanks and preventing evaporation in warm and 
slu�h in cold weather, as well as saving expense and 
labor, is the object of this invention. It comprises prin­
cipally a chamber baving outflow openings at top and 
bottom, the lower discharge being against a head a little 
less than that of the upper, while a supply pipe from the 
well project. axially into the chamber and has discharge 
jets at its inner end giving tbe mixed fluid a rotary 
motion, when the separation i8 effected by the difference 
in specific gravity of the gas and oil and the water. 

ELEVATOR GUIDE LUBRICATOR. -Ma · 
thew Abt, New Yor);: City. To facilltate evenly spread­
ing thick grease upon the front and sides of an elevator 
/ruide r"iI, this invention provides a device in the form of 
a receptacle to be held hy a handle and having forwardly 
extending leg portions. admittiull of front and side dis­
charge openings, there being in the body portion a 
plunger, movable by a stem extending through the cover. 
The grease is applied by moving the device up and down 

W A S  H I N G M ACHINE. - Herman G .  
Weilage, Crete, Neb. I n  this machine a grate i s  mounted 
to rock in standards, tbere being a pivotally mounted 
compressing table above the grate and locking devices 
carried by the table for engagement with tbe standards. 
The clothes are cleaned without rubhing them upon a 
hoard or together, but by using ('ompressed air to force 
the washing fluid tbrough them, thereby preventing the 
breaking off of buttons and damaging of fine fabrics, 
the pieces placed in tbe machine occupying a space be­
tween the compressing table and the rocking grate. A 
tub or tank of any form may be nsed. the bifurcated 
standards heing secured to its opPoEite sides. 

EMBROIDERY FRA M E . - Norris C .  Leon ­
ard, McMinnville, Tenn.  This frame comprises two 
open h00ps, their ends lapping on each other, and each 
hoop having a series of apertures for tbe reception of 
pins at the ends of tbe hoops, the pins pointing in oppo­
si te directions, while clamps prevent their leaving the 
apertures. The hoops of the frame may be quickly and 

conveniently adj usted, not only to different sizes of ma­
terial, but also to different tbicknesses, thus doing away 
witb the necessity of having different hoops for each 
size of material to be worked on. 

DeNigll s. 

COMB. -Joh n T. W i lcox , Leominster, 
Mass. The teeth of thj� ' comb are arranged in two 
groupS, one at each eud, and those in one group are 
curved oppositely to those of the other group, the teeth 
also ha ving a wavelike form. 

BICYCLE CARRIER . - Robert G. Wood­
ward, Alameda, CaJ. This deVIce compflses a bracket 
adapted for ready attachment to the frame and carrying 
two forwardly and upwardly projecting hooks. 

NOTE.-Copies of any of the above patents will be 
furuished by Munn & Co. for 10 cents cacho 1'Iegoe 
send name of the patentee, title of invention, and date 

of this paper. 

The charge jr>r insertion under this head is One Dollar a 
lme jor each insertion ; about ewht word.<! to a line. 
Advertisements must be received at publi<:ation offi<;e 
as early as Thursday morning to appear in the JO!low­
itlil week's issue. 

ahout 1 horse power to drive the dynamo. A 1� foot 
windmi l l  will give this when the wind hlows 20 miles per 
hour. 3. Would it be safe to put a power mill on a ham, 
especially If the shaft is run down inside between the 
hay and wall (of course a hox around it), dynamo outside' 
What I mean is as regards lightning. A. If proper light­
ning rods are put up, you will probably be able to insure 
your buildings with the windmill on them. 

(7329) W. J. K. asks ; 1. W hat is mean t 
by .. boiled out "  linseed oil such as Tesla used for in­
sulating his . .  high frequency " coils ? Does it mean 

Gasoline Brazing Forge, Turner Brass Works. Chicago common boiled linseed oil such as nsed for painting ' A .  
Yankee Notions. Waterbury Button Co" W aterb'y, Ct. We do not know wbat . .  hailed out " linseed oil is, un· 
Handle & Spoke Mehy. Ober Lathe Co. ,Chagrin Falls,O. less it may be hoiled oil. 2. What inch spark would be 

Power Hammers ruanuf'd by Jenkins & Lingle, Belle- obtained from the Tesla disruptive coil described in 

fonte, Pa. " Ruhmkorff Induction Coils, " chapter xii, by H. S. 

Marine Iron Works. CbiC8R'O. Catalogue free. 
):i'or mining engines. J.  S. Mundy. Newark, N. J 
. .  U. S." Metal Polish. Indianapolis. Samples free. 

Norrie, if the primary is run by a static machine giving a Improved Bicycle Macbinery of every description. �-incb .park ? A. The voltage is raised by such " coil iu The Garvin Machine Co. , Spring and Varick Sts., N. Y. 
the ratio of the number of turns in the primary to those Concrete Houses - cheaper than brick, superior to of the secondary, approximately. We can give no exact stone. •• Ransome," 757 Monadnock Block, Chicago. answer in inches of spark, since the spark length does Manufacturers contemplating advertising should al- not correspond to the voltage as measured by a voltmeter, ways write to M'f'rs Adv. Bureau, New York, for rates. but upon the highest voltage attained at the instant when Macbinery manufacturers, attention ! Concrete and the surgings of the discharge are greate,t, and this cannot 

mort.ar mixing mills. Exclusive rights for sale. . .  Ran- be measured. 3. Is that plan of a COli a good one f A. some." 757 Monadnock Block, Chicago. Yes. 4. Could the spark obtained be used for X ray Tbe celebrated " Hornsby-Akroyd " Patent Safety Oil tubes ? A. Yes, if the original voltage is strong enough Engine is built by the De La Vergne Refrigerating Ma· to be transf,.rmed. The macblne .hould give a torrent chine Company. Foot of East I38tb Street, New York. 
The best book for electriCians and beginners in elec. 

pf 2-inch sparks to start with. 
trieity is . .  Experimental Science," by Geo. M. Hopkins. (7330) H. F. and others write concern­
By mail, $4. Munn & Co., publishers, 361 Broadway, N. Y. ing formula 3 of query 7'J99, issue of January 8, asking if 

PI'" Send for new and complete catalogue of ScientifiC it is correct. The amounta of chloride of gold and 
and other Books for sale by Munn & Co., 361 Broadway, nitrate of lead should be expressed in grains, not ounces. 
New -York. �Tee on application. 

• 

J£S 
RINTS TO CORRESPONDENTS. 

Name� and A ddress must accompany all letters 
or no attention will be paid thereto. This is for ow 
information and not for publication. 

References to former articles or answers should 
give date of paper and p"!(e or number of question. 

I nq II h'le", not answered m reasonable time should 
oe repeated : correspondents will bear in mind that 
some answers require not a little research, and. 
though we endeavor to reply to all either by lettei 
or in this department. each must take his turn. 

B llfue:.:: �����s
to

,J:i'{
C
�

as
;u�����t�

O
!d�:::� 

houses manufacturing or carrying the same. 
Special 'V rltten l u formation on matters of ' 

personal rather than general interest cannot be 
expected without remuneration. 

Sc lenUftc A m e rican S u p p l e m e n t s  referred 
to may be had at the office. PrIce 10 centa eacb. 

Book .. referred to promptly supplied on receipt of 
price. 

Ill i neral ", sent tor examination should be distinctly 
marked or labeloo. 

(7326) F. & B. ask ; 'V here can w" obtain 
directions for enameling photograpbs 1 We do not mean 
the ordinary method of squeegeeing ontO a ferro type 
plate, but the method where a hot solution is poured over 
the photo. A. Use very clean plates and rather larger 
than the prlnll! to be enameled. Wipe them well, rub 
them with talc, and remove the excess with a soft bru_h 
paio>e!! lightly over the surface. In a dish, half fined 
with ordinary water, Immerse the photographs and allow 
them to soak. Tlus oc:�g <lone, coat one of the talcked 
plates with enameling collodlOh . : ::  the ordinary way, 
agitate to cause the ether to evaporate, -and wilen tbe 

film has set-that is to say, in a few seconds-steep this 
plate, the collodionized surfae.e up, in a second dish can· 
taining pure water. Now take one of the prints in the 
first dish anel apply the printed side to the collodion, re­
move the plate from the dISh, keeping tbe print in its 
place with the finger of the left hand, and remove.thc air 
hubhles by lightly rubhing the back of the photograph 
with the forefinger of tbe right hand. Care has been 
taken beforehand to prepare some very pure starch paste, 
passed tbrough !L cloth, and some thin cardboards, or 
simply thick paper, tbe size of the plates u_ed. The air 
buhhles having completely disappeared, and the perfect 
adberence of tbe print ascertained, dry with hihulous 
paper, and spread over the prepared cardboard or paper 
a cOlting of the collodion hy means of a flat brush. A p ·  
p l y  this sheet on t b e  print, pass t h e  finger over it t o  ob­
tain complete adherence, and give it twentv-four hours to 
dry. At the expiration of thiS time, cut with a penlmife 
the cardboard or paper even with the print, and det.ch 
hy one coruer. If the plate bas been well cleaned, the 
print will come off itself. We get in this manner a very 
hrilliant surface and as solid as that obtained hy the use 
of gelatine, whicb, as it is seen, is entirely done away 
with in t.his process. The prints are afterward mounted 
on thick cardboard in the usual way. It is possible, by 
mixing With the collodion some methyl blue dissolved iu 
alcohol (a few drop� are snfficient), to obtain moonlight 
effecta, especially if a rather strong negative has been 
used . For sUllseta, make use of an alcoholic solution of 
coccin!ne. 

(7327) G. F. H. asks for the recei pt for 
a gJod sarsapari l l a. 
A. FlUId extract of sarsaparilla . • . . . . . . . . . . . .  3 oz 

Fluid extract stiJlingia . . . . • . . . . . • . . . . . . . . .  3 . .  
Fluid extract yellow dock . . .  : . . .  . . . . . . . 2 . •  
l<'luid extract May apple . .  . . .  . . .  .. . .  . .  . .  2 " 
Sugar . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 " 
Potassium iodide . . . . . . . . . . . . . . . . . . . . . . . .  90 grn. 
Iron iodide . . . . . . . . . . . . . . . . . . . . . . . . .  . .  . . . 10 .. 

Mix tbem. 
(7328) A .  K. D. ask!' ; 1. Would it be 

safe in changiug the type of dynamo described In SUPPLE­
MENT, No. 600, if care is taken to get about tbe Bame hulk 
of iron in the fields, must the winding have that length 
alJd thickness, or would it matter it' tbe leg� were a little 
.borter aud t bicker, just so as to get on the amount of 
wire ? A. 'I'be !ietd Olagnct. of ei2b t ligbt dynamo may 
be shortened if care j. taken to pre.erve the same area of 
crOSB section and same uumber of turns of wire In field 
sud armature COil£l. It  will require more wire on the 
spools, eince tbere will be fewer turns in a larger magnet. 
2. Would a 10 or 12 foot windmi l l  do to run a ten or 
twelve light dynamo satisfactorily? A. you will require 

TO INVENTORS. 
ti�n o�x�e�:�ntC:a�f g�:rlll�I�a��dYr��ri8��� t:pepft��if6t\t; 
fg� l:;�n;��tp����:no�l �b�rha��)������t�; !�d�g��::��� unequaled faci lities for procurmg patents everywhere. A synopsis of the patent Jaws of the United States and an foreign countries may be had on application. and per­sons contemplating the securmg 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 extensive facilities for conducting the business. Address MUNN & CU., office SCIENTIFIC AMERICA N ,  
36 1  Broadway. New York. 

INDEX OF INVENTIONS 
For which Letters Patent of the 

United States were Granted 

JANUARY 18, 1898, 

A N D  B A C H  B E A R I N G  T H A T  D A T E. 
I See note at end of list about copies of these patents.] 

Accouchement chnir,· safety. S. SWain . , . . . . . . . . . . .  ff.1'l,ol73 Alarm. See Burglar alarm. 
�:A�:kpe;�Bs�tI�T: �osua������: ::: : : : : : ::::::::::::: �:m Basket and table, combined lunch. A. W i lliams . .  597.002 Bearing. baH, G. M. Tinker . . . . . . . . . . . . . . . . . . . . . . . . . . 697,444 Bearing, journal. J.  Oldendorph . . . . . . . . . . . . . . . . . . . . 597.421l 

B� ffifm".ffifrls'ffll;��. �Jte�: . �'. ���� � Bedstead and mantel , combination. L. W. Rhnads 5.Q'j,591 Bebeading device, �'. E. Goldsmith . . . . . . . . . . . . . . . . .  59i.400 Bicycle, F. W. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 597.441 Bicycle attachment. Peate & Koosch . . . . . . . . . . . . . . . 597,527 Bicycle brake, C .. Eickemeyer . . . . . . . . . . . . . . . . . . . . . . . .  59i ,403 Bicycle brake, pneumatic, L. Bowles . . .  _ . . . . . . . . . . . 59'j,456 Bicycle, chain less. W. H. Russell . . . . . . . . . . . . . . . . . . .  b9i.b'21 Bicycle holder, G. T. Mcintosb . . . . . . . . . . . . . . . . . . . . . . fl.Q7,flO7 Bicycle motor, air. Hansard & Hiatt . . . . . . . . . . . . . . . 597.0&00 Bicycle motor, pneumatic, E. A. Cozens . . . . . . . . . . . .  59'j.:l� 
Bicycle mud guard. W. G. Nutsford . . . . . . . . . . . . . . . .  bUi.471 Bicycle seat, A. E. Hardy . . . . . . . . . . . . . . . . . . . . . . . . . . . .  597.674 

Bl���I: ���;lJ�p���;L : : : : : : : : : : : : : : : : : : : : : : : : : : : :: �:iW 
Board. See Bulletin board. llout, ]]. VerQur" . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . .. 1i97 ,596 
Boiler. See Hot wli.tei 1.nd Ateam boller. Boiler, C. C. Hansen . . . . . . . . . . . . . . . . �� . . . . . . . . . . . . . .  5117.f!l8 Botler flue cleaner, L. Krueller . . . . . . . . . . . . . . . . . . . . . .  ::!'!,421 BOiler tubes. device for removing scale from, E .  

F .  Gwynn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . '197.4O':l Bolting macbine. J.  G. Hintz, Jr . . . . . . . . . . . . . . . . . . .  5!!i.f12 Boot or shoe. Molloy & Kirchner . . . . . . . . . . . . . . . . . .. fM'l.fi2 1 Bottle, non-refillable, R. F. Tattersall . . . . . . . . . . . . . .  bU7 .4 : 1  Box. See Letter box. 
Bux former, J.  C, 'I'Uus . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $,621 Brake. See Bicycle brake. Car brake. Brake for bicycles, etc . .  F. Ecaubert . . . . . . . . . . . . . . . .  59i . . );�1 Brick repressing machine, Richardson & Holl . . . SH'j,I);·." 
���dst�·.!t�A�Kr!�8·er: : : : : : : : � : : : : : : : :  : : : :  : : : .  : : : :  ::: ��f:�;�� Brush, rotary .  J.  }t'rossard . . . . . . . . . . . . . . . . . . . . . . . . . . . 5�j ,,)21 Buckle. back band. Judd & McManus . . . . . . . . . . . . . .  bU ••  WI Bulletin board, G. Percy . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  597.68& BurgJar alarm, J.  C. De Witt . . . . . . . . . . . . . . . . . . . . . . . .  59i,5'j3 Burner. See Gas burner. Lamp burner. Caisson, Hoatin". J.  F. Webb . . . . . . . . . . . . . . . . . . . . . . . .  597.b97 Can. See Fruit shipping caB. Can covers, machine for lining-metal. J. Brenzin-"er . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . .  597.386 Car brake, electric, C. �'. De Redan . . . . . . . . . . . . . . . . b97.402 Car brake. electromagnetiC railway, C. F. De Re-don . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . fl.'l7.lilO Car coupling, C. Dutcbburn . . . . . . . . . . . . . . . . . . . . . . . . . . 59'1.5'j5 Car coupling, M. B. Giberson . . . . . . . . . . . . . . . . . . . . . . . .  5.Q7,462 Car coupJing, J. I .. inoen . . . . . . . . . . . . . . . . . . . . . . . . . . . . 597'.615 Car coupling J .  T. W ilson . . . . . . . . . . . . . . . . . . . . . . . . . . . . b97.6\J9 Car, side entrance convertible street, L. T .  Pyatt. . .  . .  . . . .  . . .  . . .  . .  . . . .  . . . . .  . .  . . . . . . . . . . . . . . . . . . 597 .b12 Car signal and indicator, 'l'ravRJ/:lini & Teti . . . . . . . . 59'i.400 Car. trolley. J. D. Hull . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . b97.4Ui Car wbeel. J.  W. F·uller . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  59i.blO Carbon assorting machine, H. S. Hart . . . . . . . . . . . . . . 5.Q7.646 Carpet fastener. W. Sonneborn . . . . . . . . . . . . . . . . . . . . .  597.bl.f Case. See show case . Cash register. A. I�atham . . . . . . . . . . . . . . . . . . . . . 597.504. 597.505 Cash re�ister and indicntor. Hess & Stou�hton . . . .  597,fi'j6 Cattle ",uard. R. H. Hodges . . . . . . . . . . . . . . . . . . . . . . . . . . 597,414 Chair. See Accouchement chair , Convertible. chair. lnvahd's chair. Chair, A. Andren . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 59i ,665 ge��t,sS�T.gH�·w�r��!���: : : : : : :  : : : : : : : : : : : : : : : : : : :  �m::R� Cigar cutting and st·amping machine, B. Sheldon .  5n'j.5�3 Circuit breaker. F. C. Robertson . . . . . . . . . . . . . . . . . . . .  5�7,700 Clam shell scoop or digging apparatus, J H .  I�ancaster . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 597,422 Clamp. See Corset clamp. Hose clamp. Clasp. See Corset clasp. Cleaner. See Boiler flue cleaner. Closet operating device, sipbon jet, P. Harvey . . . .  597,499 Clothes line support . C. Abromeit . . . . . . . . . . . . . . . . . . 597.534 Clutch, friction, F. P. Canfield . . . . . . . . . . . . . . . . . . . . . . 597.<'79 Clutcb, friction. W. S. Rogers . . . . . . . . . . . . . . . . . . . . . . . b97.4:J.1 Coal from slate. machine for separating, }�vans & Matbewson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  b9i.4()j Coffee or tea. pot. D. H. 1'albert . . . . . . . . . . . . . . . . . . . . . . 5H7.48:i Coffee roaster, E. Detwiler . . . . . . . . . . . . . . . . . . . . . . . . . .  f>nj.a!�'j Coffin handle brace, A. A. Dekin . . . . . . . . . . . . . . . . . . . .  !i97 . 4�1-t Commode. A. M. Bel l .  . . . . . . . . . . . . . , . . . . . . . . . . . . . . . . . . 59'i.a.. .. l Convertil. de chair, J .  Kluenter . . . . . . . . . . . . . . . . . . . . . . 5!:1i,!"�] Cooking utensil , A. L. Bliss . . . . . . . . . . . . . . . . . . . . . . . . . .  59'i,5:(J Corset clamp, P. J.  Mellahan . . . . . . . . . . . . . . . . . . . . . . . . 5!J',ti...�,j Corset clasp. W. W. Lasker . . . . . . . . . . . . . . . . . . . . . . . . . . 5m.5S! Coupling'. See Car coupling. Rope coupl ing. Crate. J. F'. East . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . al,}. ,w'!8 Cuft' fastener. C. G. Kiug . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 591,ti'ltl Curtain, .K H. Duchemin . . . . . . . . . . . . . . . . . . . . . . . . . . . 597 .40'� Curtain tastener, J .  F. PowelL . . . . . . . . . . . . . . . . . . . . . 5m-.5n Curthtn rod sash, G. H. Atkins . . . . . . . . . . . . . . . . . . . . . . 5� • .  551 Dental cuspidor, G.  Booth . . . . . . . . . . . . . . . . . . . . . . . . . . . 5.<r.,atH Dental plugger, If.  L .  Mul'sball . . . . . . . . . . . . . . . . . . . . . .  597,4b1J E�g;�b����J�. �� ����';·d·. ·.· .

. : . .. .. .. .. .. .. '.' ........ .. .. .. .. .. ':. '.: �;�� Door raising or loweriu/I{ device, cellar. · F. J .  Cllnkin beard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . SCJl,45'i Ilress supporter. M. J.  McLeod . . . . . . . . . . . . . . . . . . . . .  b97,428 Drier. See Lumber drier. Drill. See Mining d ril l. 
(Continued on page 78) 
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'titutif ic jlUttiCIU. [JANUARY 29, 1 8<)8. 
�I{Ll v e dis eTnenis . Dynamometer. transmission. S. W. Robinson . . . . .  59i,567 E�g case fiBer, McLane & Hardgrave . . . . . . . . . . . . . . a.q;,5� ��lectric furnace, '1\ L. Willson . . . . . . . . . . . . . . . . � . . . . . 597,4 /6 Electric machinery, regulnUon of dyuHmo, li - A .  

ORDINARY RATES. �;Ie�fr�����tcb': if 'M:: �'reiich·.·.·.· ·.·.·.·:.·.·.·:. " .:.��,�.1�: �i:i:tJ� Inside Pn.Ke, each insertion. - ,..� cents R Iiue �;levntor re/o{ulator. P. Gately . . . . . . . . . . . . . . . . . . . . . . . . 597,406 
Back PaKe, each insertion, - - $1 .00 R line ����i�pe�.e��g�f;!�nio�n.&�\�iU:��h�s���i�iite_ 

prFor some classes of Advertisements, SpeciaL and 
HiI}her rates are required. 

The above are cbarges per agate line-about e i.�ht words per line. This notice sbows t-lle widttt of the l I ne. 
����8e��� �� ��t�a%�e;at:r:fe�a��f: li!� �;t�le�����: ro.e.nt 8S the letter press . Advertisements must be received at Publication Office as early �s 'l'hurstlay m.orning to appear in tbe f! , l Iowimr week's Issue. 

W09tPau��!'!��e����S 
tim.e and money by using our 

Foot and Hand Power P1acninerg 
SEND FOR CA TALOG UES­

A-Wood-working Machinery. 
B-Lathes, etc. 

SDEC..&. FALLS MFG. COMP.AlIV, 
695 Water St .. Seneca Fal ls.  � .  Y .  

• P C W E R  & FOOT I SHAPERS.P LANE.RS DRillS, 
.... AT H E 5. 1  �oCr��E.p�,��P ��Tr:LIJgul���� 
S E BASTIAN LATHE. CO, 120 C U LVERT ST, C INC INNAT I .  O .  

B ' M  , " strike Whlle the B M '1 OYS On compl!f���l�"O��;_ y Q 1 
, U ,  oUl<h Instruction U1 

ADVANCE Y O U RSELVES. 
I M PROVE YOUR C O N D ITION. 

THE HOME SCHOOLS O F  
Mechanical,  E l ectrical , Steam , Clv· 

i l .  and Sanitary Engi neeri n g .  
Architect u re .  M e t a l  Work· 

• I n g .  Pattern Making.  T.) encour8lle y'm to start now, we furnish au mechanical drawing out­
Ht free. Small Fees. Advance or N�r:.�lXf(,'':;e s�ei�c���I�.e:::;n�l:r 

U n ited Corresponde nce Schools,  
1M to 158 5tb Ave.. New York. J'. Y. F. W. EWALD. Gen. Mgr_. _________ _ 

� ., @ q I::!r��!o�!!�t��! 
I � �L less it includes the famous 

STI L LSO N W R E N C H  
:��kb 11��tf��'��ln:��t:?p:�� tf�'�i����t l�le p��� are drop-forged. Once tried, it is always used. It has many imitations but no equals. See explanatory cuts. Price list on I!ppUcation to 
WALWORTH MFG. CO . •  2 0  O l iver Street. Boston,  Mass. 

rial to, C. N. Bintclilfe. . . . . . . . . . . . . . . . . . . . . . . . . . .  597.453 F�xcavator. M. U. Guy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  �7,578 ��xtension t.able. M. E. Johuston . . . . . . . . . . . . . . . . . . . .  597,500 }fllbric. See Woven fabric. 
�::�: rr��1��::: �h�e��f;ier: . : : : : : : : : : : : : : : : : :  :::. : �:� 
t::��e�e�b�ri'��:�: ii': Ri·chard.':::::. ::. ::::.:::: :  g��:�� 
t:����: �: :af.2tf.k�:::::::::::::::::::::::::::::::::.: �lfi:� Fence machine. wire, G. B. St. John . . . . . . . . . . . . . . .  597.442 Filter, waterworks, R. Kurka . . . . . . . . . . . . . . . . . . . . . . . .  597,G80 Filtering material and makinJZ same, F. Jurschina 597.678 Flooring jack, D. Dutt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  597.fi.l Folding t.able or seat, J. B. Corser . . . . . . . . . . . . . . . . . . . 597,604 Framing- tool . L. Girton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5H7.464 
���:� ��i��r;l�C!�e��.a�.eC.arpeniej.·:::::::. � ':. '. � .::: ��:�3� Furnace. �ee Electric furnace. Ore roasting furnace. Smelting furnace. Garment, A. H. Devoe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 59i.8B8 g�� g���:::a�e�r:���Ei.tj: 'j)oiaii:::::::::::::::::: g�4:� 
it�����t��t?I�j?i;�:�l�:::

:
: ::::::::::\::::::::::::::::::::::::::::: i\m Grain senarator timothy cleaning- attachment, �j . 

Gra<;p�:!g"i:t���ce·. j: ·ii. ·jja�':isojl:·.·.·.·.·.·.·.:·.·.·.·.·.·.·.·.·.·.·.: ��+:� Greenhouse shade, Paul & Kirkwood . . . . . . . . . . . . . . . . 197.562 Guncotton, making. C. Quinan . . . . . . . . . . . . . . . . . . . . . .  ;)97.56;) Handkerchief bolder. lady's, C. C. Davis , . . .  , " , . . . 597.6.16 Hand]e. See rrool bandle. 
M:�:�:���: ����l.Ali.DW �)C�g�dbS : : : : : : : : : : : : : : : : : : : :  g�+:� HaTve�ter or mower cutting mechanism, S .  �£��t��������e����:��: : : : : : :  : : : :  : : : : : : : :  : :  : : : : : : tf7:� 
Hay stacker or ricker, J. J. Nell' . . . . . . . . . . . . . . . . . . . . .  597.586 Heater. See Gas heater. Bteam heater. 
���gbey ����:����o'ba�gi/:.�: �������.n��.i.� : :  : : : : :  ,: z�H� Hook. See Pipe book , Hoops and securinJZ ends thereof. machine for sizing barrel. C. O. White . . . . . . . . . . . . . . . . . . . . . . . .  597.701 Hoops for rims, etc., machine for bending. R. A. 
Ho���t';;�' pad; 'J: 'Stanley: ':: :. ':::. ':::. ':::. ':, ', : .: . .. .  ::. �ili:m Hose clamp. G. t.:, Thomas . . . . . . . . . . . . . . . . . . . . . . . . .  597,443 Hose nozzle attachment, E. D. Kellerman . . . . . . . . .  597,648 Hot water and steam boiler, E. S. Manlly . . . . . . . . . • 597,683 Huller. See Pea huller. Indicator. See Well indicator. Insect exterminator, 8. E. Peebles . . . . . . . . . . . . . . . . . .  597,509 t�6t�lA�'����\�;'·I�iI���i���:: ..... .. .. . : ... .. ...... .. ........ . : ... .. : ��:�� Ironing table. C. R. Sarvis . . . . . . . . . . . . . . . . . . . . . . . . . . . .  597,528 
�:��lo��;e�·��������OSky . . . . . . . . . . . . . . . . . . . . . . .  597,687 
tte�¥:!t���r.Li..HH N�!�iieid : : : . : :  : '. : :  : '. : :  : '. : :  : '. : :  :.: �:�� Keyhole �uard, H. Christell�on . . . . . . . . . . . . . . . . . . .  597,634-
��1r�i1�ga:!��t��v��:dre. \�����'Rowieii: : : : : : : : : :  �:tM LabelinJl machine, D. D. "'reisell . . . . . . . . . . . . . . . . . . . . 597.570 
t:�g'b�!�b���·;· �C�:.�����: : : : : : : : : : : : : : : : : : : : : : : : �:� 
I�:�g: :l:�l��� :��: !: L\1��:rn·:. '::. '. ':: . .. . ::. ':::. '. ':::. : �:�l Lamp filament, incandescent, F. F,. W. Bowen . . . .  5m.492 The F.-net:!.t of Work Lamp or bul'ller, incandescent. D. J . Prenderg8@t 597,430 

� Lamp. street. D. J, Prenderl<ast . :  . . . . . . . . . . . . . . . . . . . 597.546 Lamp. street, Shaw & Lees . . . . . . . . . . . . . . . . . . . . . . . . . . 597 •• 39 Lamp. street. V. H. Slinack . . . . . . . . . . . . . . . . . . . . . . . . . .  597.1'148 
1::���;(\fi"Jl��r:r�uil: ii �e�U,d�: :::,'::::::,':::::.'::. : �ili:� Letter box. R. W. Kelly . . .  . .  . . . . . . . . . . . . . . . . . . . . . . . .  597 ,4aJ Lock. See Safe lock. Seal lock. 

f��giLt:�f����i':':' ;� :' :'�� :' :' ���:' :���:::� :' :'�:'� :' :':' : m�m Lubricator. W. F'. Van Guysling . . . . . . . . . . . . . . . . . . . .  597,698 
lt8c�i�e dh�lde:%rio�; :a..:p;.·� . ·. �:� 

SUI·PRESS P U N CHES A N D  DI ES Ma��leL����a�e:I�� . ��.� .���.����� ,H,�tur.es .�: .�.: 597.503 
We make to order to drawings or mod- �:��gigj!��i';;:�����e.�.';: ���r��88 : : : : : : : :  : : : : : :  ��:m 
:�lhb�����i:��v����r;,�::,a��r:.g ���� Mattress stumn� macbine, W. Tucker . . . . . . . . . . . . . .  597,446 
r�quirlng accuracy and finish. Sub- �5ie�or ��;a��:.��!��j.i.nll cows" A. Backhaus . . .  597,378 
���s:8.D�eysClof�e::r�. p:� gfh:..at;�:�l Milling machine, J •. D. Burlingflme . . . . . . . . . . . . . . . . .  5g'[.300 Mining drill and channel cutter, J. P. Paynter . . . .  597�589 
�t!i�����e�:Dt Ssi�:�ig}t�ub��e:r��s�� Mordanting wool, C. Dreher . . . . . . . . . . . . . . . . . . . . . . . 597,401 

d Ut d S nd j �� ' t · Oi • 

I 
MotIOn reversin� deVice, W. So Rogers . . . . .  - . 507,435 an 0 

T
�n

E 
spRAh & �HiT�nly'ceo . TO r ���i�IZ �:c�I��c��a'rnO}mer ��J�'::"N!'?).t: . . . . . . . 597,580 

Hartfo rd,  C o n n  . •  U. S .  A.  Nipple holder and s,:� ;Nt" therefor. A. M. Sburt· �,;;,l��tk:C: Etie;'b'art ' : : : : : : : : : : : , : :  : : : : : : : : : : : : : : : : :  �:� 
" It .  r � II� • Jlb"ut _ 1" 001$ t t g��, c�'it�::tc,!!�f;/c.Cj .Dj�rn;; .. ::::::: .: '' ' :'':::. , , . :,: �;�� 

_ . _ •• � \I \". Ore roastmg furnace, H ,  Wehrum . . . . . . .  597.628. 597.62'J Overlay, Humpbrey & Upham . . . . . . . . . . . . . . . . . . . . . .  597,677 Every Mechanic. Metal Wor:i.er, or 
�fi��o�big!rJe:!�� ���l���l�f �,�gi (;l\t�l()gue. It contains 710 pa�eB. size lf t�x7�, and is an exh 'lustive and i ' litructive list of all tools that may be requtred. Handsomely bound in cloth, express paid on receipt of II. 
��o��rbP:�/g�db�rO!ni"��'n�?i:{���ii or over. Send stamps or money order. 

Ozone or ozonized air. apparatus for producing, 
pac�;.:.,�r-lI.yA:: 0,,' Kay::::: :: : : :: :  , : .

: : : : , : : : : : : : : : .  �:Y.J Pad. See Horsesboe pad. 
�:g�� ��l�%�i��gr�:,a���. Fi�zfn:?���:�·��?�.� �W;:� Parer. corer and divider, apple, W. B. Lloyd . . . . . .  597,487 Pea huller, II. G.  Francis . . . . . . . . . . . . . . . . . . . . . . . . . . . .  597,609 Pencil sharpener, W. F'. Garrett . . . . . . . . . . . . . . . . . . . .  597.643 Perfumery. apparatus for making. J. Lahmer . . . .  597,502 Picker. See :F'ruit picker. Stone picker. 

MONTaOMERY .. CO .  Picture frame support, J .  T .  Mumford . . . . . . . . . . . . .  597.426 
GIl Pile f8bric�, apparatus for cutting the pile of weft, G, Roger . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  597,619. 597.620 MAKERS AND JOBBERS IN 

F IN E TOOLS,  
1 0 5 Fu lto n Street. New Y o r k  City. 

The Q ueen Acme No . 5 M icroscope 
N EW MODEL AS PER CUT.  

Tbe Ideal Microscope for Amateur Researcb. Stands unequaled for precise and accurate adjustments and optical ��gll.&n�r&�t��s���e����st:�?4t{.om 
Send,fM' new Micro,rope Oatalogue B. M .  

QU E EN & CO . , I N C .  
1 0 1 1 Chest nut St. .  Phi lade l p h i a .  Pa. 

TRANSITS AN D LEVELING I NSTRU M ENTS. 
NICKEL 
PLAT.EO 

Sizes, 2 and 3 inches. Prices, 25 and 30 cents. 
For Book on �  C . .... RICHA KDSO I\ & ,.. U !\' ,  the Level. 5 P. O. Box 977, Athol, Mass., U. " . A. 
CROOKES TUBES AND ROENTGEN'S 
�heo���rgfg�o�ie�et::�:S E��t����g:�fa:!CYi!�to��d lfi .. bout Crookes tube. . SCIENTIFIC AMERICAN SUPPLE-
�mIf.·!�oJ; 1 �,�o� �:?;1.ai'il�t.:Ji ffgt: lr.�l:l�o SCIENTIFIC AMERICAN, Nos. ,., 8, 1 0  and 14. Vol. 74. These profusely i l lustrated SUPPLEMENTS contain a. mi)st exhaustive series of articles on CrooKes tubes and tbe experiments performed wIth thpm. AmODj;t them will be found Prof. Crookes' early lectures, detai l in� very fully the exp&rlments wbicb so excited tbe world and which are now again exclting attention in connec · 
¥�'t::,t!'.l������';,n����':d'���1 ::�����f:rn,� eacb. 

Pile fabrics, mechanism for cutting the pile of weft. G. ROlZer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  597.658 Pillow sbam bolder, H. Hutchins . . . . . . . . . . . . . . . . . . .  5!l7.417 Pipe hook. C. F. Schillinl< . . . . . . . . . . . . . . . . . . . . . . . . . . . .  597.438 Pipes, detachable coupling for lead, P. H. Gun-dermann . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5m-,497 Piperazin salts. making. W. B. & A, Blsbop . . . . . . . .  597,4.>4 Pistol, magazine, A. Nygren . . . . . . . . . . . . . . . . . . . . . . . . . 597,588 �l:��e;':�: t�bBn:�fl�r:: : : :  : : : : : : : : : : : : :: : : : : : : : :  : : : : :  �:� Planter attachment, W. H. Gongwer . . . . . . . . . . . . . . 597,644 Planter, corn . J. Zakovec . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5m ,5.Q9 Planter runner, seed, H. F. Deterding . . . . . . . . . . . . . .  597,;{96 Plow. J. W. Viles . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . lill7.626 Pocketbook, F. Hasselberl<er . . . . . . . . . . . . . . . . . . . . . . . .  597.579 Polishing curved surfaces, device for, H. T. Win-ters . . . .  " . . . . . . . . .  " . . . . .  " . . . . . . . . . . . . . . . . . . . . . . . .  , 597.518 Polisbing macbine. E. P. Lorch . . . . . . . . . . . . . . . . . . . . 597,542 Post depositing and colJecting receptacle. etc., D. Di B, Savorgnan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  597.487 Pot. See Coffee or tea pot. 'rea or co1fee pot. Power. See Wave pow�r. 
��r��in:��e�:.I��gl.��8Nuit�.�����. �����: . . 597,651. 597,652 Propeller, screw. A. H, Carpenter, . . . .  " . .  " .. " . . .  597.632 
����rn�if���e!·e�·t?��ii�t�esier: : : ·. : : ". ·. : : ·. ·. : :  � �:: ��:� Pulley. K Sbmitz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  597,531 
��:::p: ���I:u.r�il:.·:.g!��tl'it�· ':::"::. : : : : : : : : : : : : : : : zi:i:m punc�. check. M. Hirsh . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 597,413 Rack. See Display rack. Hat rack. Railway conduit. elect.ric. C. V. Osborn . . . . . . . . . . . .  597.508 
�:ll::��' �i:r�..ii�g. �ie�i��ilJg:,�nanii ·.Y"'t·e�· of 597.515 

electric locking for securing additional safety in. Morris & Mumford " . . . . . . . . . . . . . . . . . . . . . . . . . .  5\17.650 Railway switcb, portable. W. Barton . . . . . . . . . . . . . . . 597.380 Raising floating objects, means for, L. Dodge . . . .  597,006 Rake. See Hay rake . Recorder. See Fare recorder . 
�:��l:��:t�r;.� .r.PE�Ca;l'6�iy�: .� .. : .������: : : : : : : : :  : :  : :  �:� Register. Ree Casb register. Fare register. Register. W. G. Sbaw . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  597.69" Registry of aSSOCiated sheets, means for secur-
Re��fat�·. S�:�c��:::[o� ·reg·uiato·r.· · Teetli ·reg·u: 597,69:. 

lator. Rheostat . M. Norden . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  597.470 Roaster. See eotree roaster. Rope coupling, transmission, G. C. Henning . . . . . .  5.<r7,675 
AD MSTRONG'S P IPE  TH READI N I Rotary engine. H. J. McLoed . . . . . . . . . . . . . . . . . . . . . . .  597.58S 

n Rowing ""ear. L. A. Cook . . . . . . . . . . . . . . . . . . . . . . . . . . . .  597.60.1 
-AND- �:�gl�c��frrG������.�. �.�I.:�. : : : : : : : : : : : : : : : : : : �:� CUTTIN G·OFF MACH I N ES Sasb fastener. A. C. Wilcox . . . . . . . . . . . . . . . . . . . . . . . . .. 597.475 Botb Hand and Power. Sizes 1 to 6 inches. Water. Gas. and Steam Flt-�':; 't���';r�I����i��� univeT.allll acknowled{jed ta be 

THE BEST. prSendjor catalog. 
THE ARMSTRONG MFG . CO. Brldceport, CODD. 

Scale. Fairbanks & Sargent . . . . . . . . . . . . . . . . . . . . . . . . . .  5117,641 Scale, computing, J . .E. Duncan . . . . . . . . . .  , . . . . . . . . . .  597,607 Scale. price. T. J, Dunlea . . . . . . . . . . . . . . . . . . . . . . . . . . .  597.670 Scale, weighing, F. W. Taylor . . . . . . . . . . . . . . . . . . . . .  597,697 Scales, printing re�ister for weighing, H. Fa.ir· banks . . . . . . . . . . . . .  " . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  597.&10 Scales. ticket and ribbon holder for recording, H. Paddock . . . . . . . . . . . . . . . . . . .  ' . . . . .  ; . . . .  ; . . . . . . . . . . . .. 597.1li>4 
(Contmued on page 79) 

WILLIAMS' SOAPS are for sale everywhere. but 
if your dealer does not supply you, we mail them-to 
any address-postpaid on receipt of price. 

TH E Williams' Shaving Stick, 25 cis. 
Genuine Yankee Shaving Soap, lO cts. 
luxury Shaving Tablet, 25 cis. 
Swiss Violet Shaving Cream, 50 cis. 
Jersey Cream (Toilet) Soap, 15 cts. 
Williams' Shaving Soap ( Barbers' ), Six 
Round Cakes, 1 l b . ,  40c. Exquisite 
also for toilet. Trial cake for 2c.stamp 

J. B. WllUBPIS CO. 
Glastonbury, 
Conn., U.S.A. 

LONDON, 64 Qt. Russel St. 
SYDNEY, 161 Clarence St. 

S U S P E N D E R  B U TT O N S  . tit' often pnll 011'. It does not "1.i'; II" II'IIIIII!'IIIII!l : ,; matter if you bave a Bach-�' . )� elor's Button in your pock-::.: ./' et. �lips on or off in a jiffy . :: and holds Jike grim death, "', I I )"  withLut tearing t i le fabric. , By ma,l for 10 cents. II I us-
; t��st:�ll� ��ak�eer thgfJ��!b��N 

� other novelties using the 1m- fi1i 
.. ���:�e':..a��:tUf���b�'!!i.:lnl< IV American Ring Co., Box P, Waterbury, Conn. 

P E R P E T U A L  M OT I O N  

We can furnisb the Latest Improved Eyelet Machines 
���cr:t�N:;:s.�h.O�:y:;:t:I:::t.:l���!!:1 ael31��8i��:�� of Special Wlreworkin� Machn�ery. 

IT Send jor C ... cular. 

B LA K E  & J O H N SO N ,  

Buy Telephones 
THAT ARE G O O D··NOT . .  C H EAP T H I N G S . "  The ditJerence in cost is little. We JZuarantee our apparatus and guarantee our customers against ]08S by patent suits. OUt· guaran· tee and instruments are both good. 

WESTERN T E L E P H O N E  CONSTRUCTION CO. 
2 50-2 6 4  South C l i nton St • •  Ch icago.  

Largest Manufaet'llh'ers of Telephones 
' 

exclusively in the United States. 

A�w. I'lBEB Manufactory Established 1"61. 
LEAD PENCILS. ()OLORI<:D PENCILS. SLATE PENCI LS, WRITING SLATES. STEt.:L PENS, GOLD PENS, INKS, PENf'IL CASES IN SILVER AN !) IN GOLD, STA'l'IONERS' RUBBER GOODS. RULERS. COLORS AND ARTISTS' MA'l'ERIALS, 
78 Reade Street , New York, N .  Y.  

Manufactory Established 1'161. 

IT'S ALL IN THE GRIP 
HOlD-

b
FAST

fe
Ci.

s
OTHEs

nWN'E ., 
HANGER .. ' 
8S soon as she sees it. Simple, sure aIHl -stronll. Tbe ti,;rbter the strain, the more secure it is. Easily adjusted an*where. 
���;���r �t!�e:ol':frno�r��'i;s. �i����l! 
wanted. 25 cents for sample pair, by mail : ' 
11.60 one dw-nrli���u�rTo�iren dozen or over. 
KELSO NOVELTY C O . .  6 2 6  Locust St .• PH ILA . ,  PA. 

DORMA.N'S 
VULCANIZERS 

P. O. Bo� 7� are u se d  a l l  over the wor ld. 
W ATERBU R Y .  CONN . •  U .  S.  A. Exclusive Manufacturers of Steam Ma-
DRILLING MACHINER� l .  �h:;e�!��. RV1�1�:Jzt:r��Psco:�:�:o o�t';.�: from ,10 to 11.tw. A II "tamp and Stencil Tools and Supplies. Brass and SteeL Dies for all purposes. S, a18. EngraVIng and MANC;ACTUAIEO BV 

":iiLLIAMS BROTHERS'. Die Sinkinl< of all kind.. Establisbed 1860. -_.-'1...-..... 
ITHACA, N.V. Printing Presses, with cumplete outflts, from '1 to '100. or Send for Catalogues. 

UIlIUIIITJ'D OR ON S I US, FOR ' l ' H t<:  .1 • •  ,' . n .  n O lt !U A N C O .  121 E. Fayette St., Baltimore, Md., U. S. A. SHAUOW WELLS, WaH 
OR HORSE POWER 
,.OR C ATA L.OG Cb� SCi�ntific Jlm�rican 

THE MODERN ICE YACHT.-BY GEO. PUBL I CATIONS FOR 1 8 9 8 . W. Polk. A new sno valuable paper, containiD� full, practical directions and speCifications for the construc­tion of tbe fastest and best kinds of Ice Yacbt" of the latest, most approved forms. Illustrated with engrav-
���:n���e�ttgf ��ri]e s��J��lgc���af���ll�����nTI��� 

Tbe prices of tbe dlll'erent publications in tbe United States, Canada, and Mexico are 8S follows : 
AMERICAN SUPPLEM ENT. No. 624. Price 10 c \'nts. To be bad at this otll�e and of all newsdealers, RATES BY M A I L .  

$70.00 

Scientific American (weekly) , one year. 13.00 
SCientific American Supplement (weekl y) , one year, 5.00 
EX���i:g�!�¥s�fa�eEi;�n�ti�c �me�icall_ (m�nth= 3.00 
Buildin� Edition of the ScientiHc American (montbly) ,  - 2.50 

COM BIN E D  RATES i n  t he  United St'ltes, Canada� and Mexico. 
Scientific American ano Supplement, - 7.00 Scientific American and Building Edition, - 5.00 
SCient ific American, the Supplement, and Building Edition. - - - - - - - - - - 9.00 

T E R M S  TO FORE I G N  COUNTRIES.  
The yearly subscription prices of Scientific American publications to foreign c O ll ll l r i t" s  are as follows : 

u. S. English 
Money. Money. 

£ s. d. 
o 16 h 
1 4 8  

SclentiHc American (weekly) ,  - - " .00 
SCientific American Supplement (weekly) 6.00 
Bulldinl< Edition of tbe ScientiHc Amer-

Ican (montbly) . - - - - - s 00 0 12 
Export Edition of the ScientiHc Amer-ican (montbly) In Spanish and English 3.00 0 12 

CASTI NGS r
b
::
U
::
llad

"I�roa8
; COM B I N E D  R ATES TO FOREIGN COUNTRIES.  

� SCientiHc American and Supplement. - 8.50 1 14 11 . Lt.Dynamo Scientific American and Building Edl-also 10 Lt. of late, attractive des�. tlon. _ _ _ _ _ _ - _ 6 50 1 6 9 

g::i��:c�geda�s ���:��iF?C Scientific Amerlpan. SCIentifiC Amencan AMlORICAN Supplements. Tele- Supplement, and BulldlDg Edition. - lLoo 2 5 2 \lhones and Electrical Supplies. tIr Proportionate Rates for Six Months. Send stamR for flne new ca.ta- The above rates include postag-e, which we pay. Re-lo'fJ:: TMt J?1kwt mall I mit by postal ur express money order. or draft to order of 
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JI foot=PoWtr tatbt $70.00 
and Outfit Of COOls 

S P EC I A L  O F F E R ! 
List price of tbe No. � Lathe is $65.00. We will furnish the 
Lathe with Set of Slide Rest Tools. Three Lathe Dogs. Five­
inch Cbuck witb Two Sets of Jaws. Lathe Arbor. and Set of 
Morse Twist Dril ls, 1-16 x Xl x 32ds. in all amounting to $85.00 tor 
'70.00. Goods carefully packed and on board car. at Rockford. 

or Send JM' Descriptive Catal.olJU' · 

w .  F. & J O H N  B A R N E S CO. 
NO. � SCREW CUTTING LATHE. 

\I" swine. 26" between centers. 999 R UBY STREET, ROCK FOR D ,  ILL. 
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