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ESTABLI�HED 1845. 

THE MECHANICAL INTERLOCKING SWITCH AND SIGNAL 

SYSTEM AT THE GRAND CENTRAL DEPOT, NEW YORK. 

The yard of the Grand Central Depot, in New York, 
has recently been equipped with a new interlocking 
switch an d signal system. Four parallel lines of tracks 
enter the yard at its northern end, and as they ap
proach the two depot buildings fork and diverge until 

NEW YORK, FEBRUARY If>, 1890. 

twenty-one lines of parallel tracks are produced. Trains 
from three separate railroads enter and leave the depot, 
involving between two and three thousand train move
ments daily. 

The general principle of interlocking switch and signal 
mechani�m may be given in a few words. In a central 
building called the tower a number of levers are placed. 

J. Upper ,torr or Blgnal tow�; ewl� an¢ IljpIAIlevel'llll!ld IDterlockiur llleohl\DllID. II. GI'II1l4 OeUtraI Depot train yard. a. I.9Wel ',tory 

[,a.oo A YEAR. 
WEEKLY. 

These are connected to rods running along the tracks, 
some for operating switches, others for rotating signals. 
When a lever is pulled in one direction or the other, it 
therefore moves the corresponding switch or lever. 
The levers are made to interlock with each other, so 
that certain levers can only be moved after others have 

(Continued on page 102.) 

JEW SystEM OJ!' IBtEltLOOXING SWItOHES IN OJ,lERAtION A� TRI GRAND OENTRAL STATION, NEW YORK CITY, 

© 1890 SCIENTIFIC AMERICAN, INC.



Icittttifit �mttitJtt. 
ESTABLISHED 1845. 

MUNN & CO., Editors and Proprietors. 
PUBLISHED WEEKLY AT 

No. 361 BROADWAY, NEW YORK. 
O. D. MUNN. A. E. BEACH. 

TERMS FOR THE SCIENTIFIC A.MERICA.N. 

One COPY. one year. for the U. S., Canada or Mexico . ... ...... ...... .  83 00 
One cOPY. six months, for the U. S., Canada or Mexico . ... .. .. ... - ... 1 �O 
One copy, ODe year, to any foreign country belonging to Postal Union. 4: 00 

Remit by postal or express mODey order, or by bank draft or check. 
MUNN & CO .• 361 Broadway. corner of lfranklin �treet, New York. 

The Scientific A.lDerican SnpplelDen' 
Is a distinct paper from tbe SCIENTIFIC AMJIlRICAN. THE SUPPLIIlMIIlN�' 
Is issued weekly. Kvery nurr..ber contains 16 octavo pages. uniform in size 
with SCIEN'fLFIC AMERICAN. 'rerms of subscription for SUPPLEMENT, t5.00 a year, for U. S., Canada or Mexico. $6.00 a year to foreign 
countries belongln2 to the Postal Union. Sin�le copies. lU cents. Sold 
by all newsdealers throughout the country. See prospectu8last page. (lombloed Rates.-'l'he SCIENTIFIC AMERICAN and SUPPLEMENT 
will be sent for one year, to any address in U. 8., C:anada or Mexico, on 
receipt of st!1.1en dollars. To foreign countries within Postal Union, nine 
douars a year. 

Rulldlng Edition. 
THE ARCHITECTS AND BUILDERS EDITION OF THE SCIENTIFIC AMER

ICAN is a larl?e and splendid illustrated periodical, issued monthly, con-
t�

i
ri�i�i��

or
tg

la
��d���S�����t�cil���' 

a
E�ci�

e
��

s
ri:e�

o
i�S�t��\

i
r��e�

e
�}lt 

beautiful plates, showing desirable dwellings, public buildings and archi
tectural work in great variety. To builders and all who contemplate build
ing this work is invaluable. Has the largest circulation of any architec
tural publication in the world. 
ors���igg,Pl�.oo25aC����. �� f���i�

O
ll 
a
��s�:f\¥�i��

e 
���rr�e��i�1�& �a�:�l� 

Combined rate for BUILDING KDITION with SCIENTIFIC AMERICAN, $5.00 
a vear; combined rate for BUIL1HNG EDITION. SCIENTIFIC AMERICAN 
and SUPPLEMENT, $9.00 a year. To forebw countries, $11.50 a year. 

Spanish Edition of the Scientific AlDerican. 
LA AMERICA CIEYTIFJCA E INDUSTRIAL (Spanish trade edition of the 

SCIENTIFIC AMERICAN) is published lllOnthly, uniform in size and typo
graphy with the SCIENTIFIC A>IEIUCAN. Every number of La ArMrica is 
profusely illustrated. It is the finest scientific, industrial trade We

er 
f�����? �n

e���0�t�
n
���a�

a
�:f3

a
godut�

t 
1��e�

l
i���

s 
J�!?nU

g
a��

ut
s���rs�

h
�oss::� 

sions-wherever the Spanish language is bpoken. $3.00 a year, post paid to 
any part of the world. Single copies 2f) cents. See prospectus. 

MUNN & CO., Publishers, 
361 Broadway, New York. 

pl:; o�\�::f:��c1i�y J��
e
�I\�':n�lta"ri'��:1 ; .... y'!.'\iie

e
�g

r
���e�

o
grJfr�� 

& CO. 

NEW YORK, SATURDAY, FEBRUARY 15, 1890. 

Contents. 
Ullustrated articles are marked wit.h an asterisk.! 

Algol, otar......................... 98 
Analogies, volt and ampere . .... . 100 
Antiquities to order.............. 1)9 
Appliances, rail way ...... ... . . .... 108 
Baldness. treatment for. . . ....... 98 
Boats. t.orpedo, English aod Ger-

man . . . . . . . . . . . . . . . . . . . . . . . . .•. 99 
l�fI��::�g��b�

c
:i���t .��.�:.: �: 1� 

Business a.nd personal .... . ....... 108 
Carbuncles, carbolic acid tor . ... 103 
Casting, phosphor bronze........ 99 
Chopper, cotton, Jordall's •...... 100 
Conduit, electric, for street cars* 104 
Counsel. I<ood ...................... 106 
Coupling car, Cooper's* ...... ... 100 
Currents, large, e1l'ects •... •..•.. _ 107 
Drier, a Dew. . . . . . . . . . . . . . . . . . .•. . . •  99 
Engines of Au�usta Victoria ..... 101 
Expansion, local, showing* ....... 107 
�'Ieet. merchant, helping ......... 98 
}'"ruits, DutS, and honey . .. ..... .. 104 
Glass. matt-surfaced.............. 99 
Globules, sodium, making ........ 104: 
Instrument. musical. Barnard's*. 100 
Inventions, agricultural .......... lOS 
Inventions, index of .............. 109 

Inventions. mechanical .. • ..•..... 108 
Inventions, miscel1aneous ...... .. lOS 
Lake Superior. outlet to . ..... .. .. 104 
Letters, answering ................ 106 
Mechanism, interlocking. detatls*l02 
Mechanism. interlocking, dia-

gram· . . . . . . . . .•.. . .•••. . . . . . .. .  102 
Meteor, beautiful. ... .. ... ..... ... 103 
Notes and queries .. .... . ... ..... 108 
Notes, photographic . . . . . . . . . . . .•. lOS 
Opossum, dog-headed· . .. . ...... 105 
Phenomenon, atmoApherlc ....... 10.3 
Pipe. organ, improvised ...... ... . 103 
Power, hydraulic, distribution ... 106 
Products, mineral. of U. S . . . . .•. . 10i 
Rake, band. Paxson's •. ••.•••.. . . .  100 
Razor. how to sharpen . . •. .•..•. . .  103 
Rucker. electrical'" . .. . ........... 107 
Rocker for applied heat' ...... ... 107 
Rocker, modified*....... ...... .. 101 
Selector, general plan • .......•... 100 
Si�nal. electric. Taylor's •......... 100 
Sweeper, snow, elecrric....... .... 99 
Switches, Grand Central Depot •• 

117. 102 
Trees, flruit, protection .. . ........ 103 
Workers. European . . ....... . .... 9M 

TABLE OF.CONTENTS OF 

SCIENTIFIC AMERICAN SUPPLEMENT 
No_ 737-

For the Week Ending February 15, 1890. 
Price 10 cents. For Bale by all new.dealerB. 

PAGE 
1. ASTRONOMY AND METEOROLOGY.-Clouds and Cloud Waters. 

-An examination of the physics of cloud formation and of the 
mechanIcs involved in the formation and movements of clouds . . 11777 

Notes on Comets.-Some interesting notes on recent comets and 
on comets soon to appear ............................ ............. ... 11778 

On tbe Spectrum of Z Urs", Majoris.-·By EDWARD C. PICKER. 
ING.-A curious and interesting observatIOn of the doubling of 
the spectrum of this star, with computation Of. its probable ve-
]ocity. mass, and other statistics.-Notes of slmIlar stars .......... 11 77 8 

The Great Nebula In Andromeda. - A very interestinf! and 
popular account of one of the Jit'reat nebulre, the history of pre
vious investigations, and the probable constitution of these 
bodies .................. ............................................... 11778 

n. CHEMISTRY.-Analysis of the Seed of Calycanthus GIaucus.
By H. W. WILEY.-A very elaborate review of the compoElition of 
the seed in question.-!ts contents in alkaloid, oil, and otner inter-
esting notes.-A good example of plant analysis ..................... 11780 

Iron and Alumina in PIJOsphates.-By Ill. GLASER.-A method 
for the determination of these bases in fertilizers, for the exclu-
Sion of the use of acetlc aeid as a reagent ............................ 11781 

Ill. �LEC'l'RICITY.-Electrical I:l!ngineering in America.-A review 
before a Jolondon SO Ciety of the electrical engineering of America., 
giving an interesting idea of how it appears from the foreign 
etandpoint.-A tribute to the pro�ress of American technical 
science . . . . . . . . . . . . . . . . . . . . . . . . ... . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . .  11772 

Electricity of the Body.-Some valuable and curious experi
ments upon electriC currents derived from the skin, due to mental 
excitement.... . . ..... ............ . .................................... 11789 

ElectriC Subways and Cables in Paris.-How the problem of 
underground light and power Wlres has been solved in Pari8.-An . 
interesting example of French practice -·1 illustration ....... ..... 11 771 

The ElectrificatlOn of a Steam Jet.-A series of very simple and 
beautiful experiments. capable of reproduction by simple means in 
the condensation and behavior of vapor when electrified .......... 11771 

The Paris Exhibition-The Central Station of the Compagnie 
Continentale Edison.-The great central 8tation of the Edison 
Company in Paris.-A most Interest1D2 exampJe of an advanced 

IV. 
t
U':DfC'l��

r
�N'fi't;tWs'ib��J'Gf ��A

s
������

n (;i the· Antrum.:,:,:,:,\ 11771 

new diagnostic sign for use in laryngolo�y ................ .......... 11782 
E1fect upon the Human Body of a Diet ConSisting Entirely of 

Lean Meat and Water.-By J. W. GooD.-Vurious records of a diet 
!g� l�Wh ������ilglgF v�::�a�r��r;-�. �.�o� .i�����:.��

i
.�

n
.��:. �?

m
.��::� 11782 

The Aseptic Appliances at the Hotel Dieu, In Lyons.-A full de
scription of the precautions taken in the celebrated If'rench hos· 
pital to insure antiseptic reRults in surgery. .. . . . . . . . . . .. .... . ...... 11781 

V. MISCIIlLT,ANEOUS.-An Artist without Arms.-An interesting 
example of a lady artist born without arms and executing paint
inJl's with the foot, ranking as an artist of the first grade.-l illus-
tratlon .. .  '. . ..... ...... . . . .......... '. ... . .. ... ........ . .............. 11769 

Deiagoa Bay.-'!'he southern limit of the Portuguese African 
coast.-The best harbor upon the east coast of the continent. 
with some interesting statistics.- 2 illustrations ........... .......... 11767 

Hot Air Helices.-An interesting example of an automaton 
moved by a current of a8cending air.-l illustration . .. . . . . . . . .. .... 11769 

The United States Exhibition of 189 2.-The rival claims of New 
York Rnd Chicago considered by representatives of the two Cities. 11767 

VI. NATURAL HISTORY.-How the Cetacea Nurse their Youn".-
A description of the habits of tht: whale, .its Care of its young, and 
the pbYbIOlogy of the process.-3 IllustratIOns. . .. .... ........... .. 11779 

Ititutifit )tutritau. 
HELPING THE l'IIERCHANT FLEET. 

The plan outlined in the bill recently introduced into 
Congress by Mr. Cummings, of New York, for dealing 
liberally with American steamer lines in the mll.tter of 
mail contracts, would s eem to have much to commend 
it and to be worthy of a trial. The bill does not con
template the payment of subsidies save in the way of 
recompense for carrying the mail, nor is the rate it 
fixes in excess of that we now pay fOl'eign lines for the 
same service. The r emittance of dues and charges 
and similar favors seems not too much to ask; the loss 
of revenue fancied rather than real, for if there were 
to be such imposts there would not be any ships, and 
hence no source for such a revenue. 

All that is asked m ay fairly be regarded as insignifi· 
can t if it will enabl e ship s which cost more to build 
and more to man than foreign ships to keep the seas. 

The class of subsid y, if paym ent for service actual ly 
performed can rightly be called a subsidy, which it is 
designed to pay thestl steamers is one generally prevail· 
ing uow u pon the ocean, and it is immediately obvi· 
ous, therefore, that no first·class steamers can success· 
fully compete in the ocean traffic that do not reo 
ceive it. 

It is perhaps within the power of the mathemati· 
cian, taking thin�s as he finds them and with no eye 
to the future, to figure out a prospective loss at the 
start. He might be able to show the actual benefi t 
received much smaller than the sum paid out plus 
dues remitted. But the same was once true of indus
tries which now pay their way a hundredfold in em· 
ployment of lab or and demand for material. 

We have now entered upon an era of war shi p build· 

ing ; the country is agreed that we need a fleet of mod· 
ern ships, and Congress is making appropriations with 
unstinted band. Great yards and sho ps are being es· 
tablished for the construction of i ron and steel ships , 
and the facilities bei ng at hand, the time is ripe for 
the construction of a mercanti le as well as a war fleet. 

There is no reason why, the most efficient type of 
ship not yet havi ng been decided upon, we sh ould not 
ourselves discover it. There is no reason why a nation 
which has nursed its land industries in to a state of 
profitable independence should be less liberal with its 
shipping. 

.. , .... 
EUROPEAN WORKERS. 

One of the speakers before the National A ssociation 
of Builders, recently meeting at St. Paul, declared that 
less persons were learn i ng trades to·day than 25 years 
ago. He attributed this to the restriction of the ap· 
prenti ce system by the trade u nions. 

Those who keep th elllseives in formed will , how eyer, 
have found another cause for this besides th e one he 
very justly decries. It is  the distaste of American 
youth for hand labor. Here, where, above all other 
coun tries. labor is held to be honorable, small cl erk· 

shi ps, affording only a precarious means of l i velihood, 
seem to be preferred to the cal l ing of the artisan with 
its large demand and liberal wages. Any one wanting 
proof of this need only advertise for the one and the 
other. In all likelihood , he will get a score or two ap· 
plications for a clerkshi p at $10 a week. while for the 
artisan's pl ace, who mnst receive more than twice that 
sum, he wi ll, trade being fairly good, get few , if any, 
applications. 

If it were true that here, as abroad, a hand laborer 
was likely always to remain a hand laborer, the dis· 
crimination might be more easily underst ood, though 
perhaps equally senseless. But a Ulan h ere may rise 
as q uickly and as high as his fortune and capab i lity 
will take him, with none to ask him whence he came. 
The workshops and mills of the country abound w ith 
instances of men coming up from the ranks to import· 
ant positions, and even to be owners of works. Such 
careers, though possible anywhere, are frequent here, 

and men so rising, to their credi t b e it s aid , rarely 
make any secret of it. 

The delegates to the all·Am ericas Con gress , travel·  
ing through the West, were entertained one evening in 
a palatial residence. Its owner, who, we may say in 

passing , is the largest carriage manufacturer in the 
world, called their attention to a pai nting, hung upon 
the wall, of a humble village slllithy. "There," said 

he, "I began my career." What with th e disinclina· 

tion of American youth to learn a trade and the ob· 
stacles the trade unions put in the way of those who 

might be tempted to do so, the builder has now to look 
to Europe for an important part of his worldng force 

-the stonecutters and pl asterers ; the num ber nat ive 

here being inadequat,e for the demand. These men, 

it s eems, do not remain, taking steamers for home at 

the close of the season, and a means is now being 
sought to prevent their employment at all. 

-

here all summer and autumn for good walles, and when 
the winter sets in go back to their homes, tll.king the 
money they have saved with them to be left on the other 
side, and repeat the same thing year after year; and as a 
conseq uen ce of shutting out so large a number there is 
a great scarcity of good stonecutters in our large ci ties 
and the progress of building greatl y delayed. With 
this policy of the union s I am in full sympathy, if at 
the same time they will remove restrictions placed on 
the industrial education of our youth. The plasterers 
are now very largely dependent upon the foreign sup· 
ply, and becoming so scarce that in the busy season 
they can demand almost any wages. This, certai nly, 
is not a heal thy state of thi ngs for the nation and peo· 
pIe when we cannot either educate mechanics or im· 
port them." 

The reason that these foreign stonecutters and plas · 
terers come here is, of course, because of high er wages, 
and the measure resolved u pon by the unions, instead 
of keeping them out, is cal culated rather to force them 
to remain here. It would seem, therefore , a wiser poli cy 
to encourage native youth ,  not only to permit them to 
enter freely into apprenticeship, but to encourage them 
to do so. 

. � .... 
AJgoJ. 

At the meeting of the Roy al Prussian Academy of 
Sciences held on Nov. 28, 1889, Prof. Vogel gave the 
results he had obtained from photograph s of the spec· 
trum of this variable. Prof. Pickering had point ed 
ont, some years ago. that if the variation in stars of 
the Algol class were due to the transit of a dark satel
lite across the disk of its primary, producing a partial 
eclipse, then, since in every case yet known the two 
bodies must be close to each other and of not very dis· 
proportion ate size, the primary m ust revolve with very 
consid erabl e rapidi ty in an orbit round the common 
center of gravity of the two, and, th erefore, be some· 
t im es approach ing the earth with great rapidity aud 
80111etimes receding from it. Six photographs of th e 
spectrum of Algol-obtained, three d uri ng last winter, 
and three during the November just past-have shown 
that before the m inim um the lines of the spectrum of 
Algol are marked l y diRpl aced toward th e red , sh owi ng 
a Illotion of recession; but that after the minimum the 
displacement is toward the· bl ue, show ing a motion of 
approach. Assuming a circular orbit for the star, and 
cOlllbining the details given by the spectroscope with 
the known variat ion of th e s tar's li gh t, Prof. Voge l de· 
rives the followin g elements for the system of A lgol : 

Diameter of Algol . . . . . • . . . . . . . . . . .  1,074.100 English miles. 
Diameter of the dark companion...... 840.600 
Di.tance of center . . . . . . ..... . . .... . . 3,269,000 
Speed of Algol in its orbit . . . .. . . . .... 27 miles per second. 
Speed of the c.ompanion in its orbit... 56 
Mass of Alg<'l. .. ..................... ; of the sun. 
Mass of the companion.... . . . . .. .. .•• I U 

Speed of translation of the entire sys· 
tern toward the earth . ........ .. .. 2 miles per second. 

It will be seen that the density , both of Algol and its 
com panion, is III uch less th an that of the sun-less than 
a quarter, in fact. This is wh at we mi ght expect, for 
Algol and all the variables of its class yet examined 
give spectra of Group IV, and shou ld therefore repre· 
sent a less advanced stage of condensation than that 
seen in our sun. This demonstration of the truth of 
the satel l ite theory of variation of th e Algol type de
rives also an especi al interest from Prof. Darwin's reo 
searches on tidal evolution, for assuming, as we well 
may, that the cause of variation is the same in all meIll
bers of the class, we now know of nine stars in which a 
large companion is revolving round its primary at but 
a very short distance from it and in a very short space 
of tim e. The com panion of U Ophi uch i  must, indeed, 
be almost in contact with its parent st ar. 

44. � .. 
Lassar's 'rreatment for Baldness. 

First Stage.-A stron g tar soap is applied to the 
scalp for at least ten minutes. 

Second Stage.-Removal of soap by a tepid water 
douche, the water to be gradually cooled, the scal p to 
be well dried afterward. 

Third Stage.-Th e scalp to be sham pooed with the 
fol lowing solution : 

:&. Hydrarg. bichlorid. corrosiv............ .. . .  . . . . . .  . •  . ... gr. x. 
Glycerin, 
Spirit. rect . ...... .... . . .. . . ...... ... ......... . . .... aa 3ij. 
Aq. de"til.... . . . . ........ .................. . ....... 3V. 

F. fiat solutio. S.: For ext. use. 

Fourth Stage. -Shampooing of head with absolute 
alcohol to which half per cent of naphthol has been 
added. 

Fifth Stage.-T he following solution to be well rub
bed into the skin : 

:&. Acid. salicy\. ..................... .. .............. gr. xxx. 
The speaker at the Builders'  Convention said on the 

subject: 
Tinct. benzoic.... ... . ......... .................... 3 j. 
01. ped. taur ..................................... ,ad 3 iij. TIl. �'I<:CHNOLOG Y. - Causes of lnsufficient Rtrength in Woolen 

Goods.-A very elaborate exammation of this important subject 
with relation to the effects of the raising of the sheep. dyeinl<. 
and other data upon stren!<th of fiber ................................. 11773 

Improved DecortiC'atinR' Machine.-A machine for decorticatin� 
.. Cut off our foreign mechanics to·day and not in· 

crease the number of apprent.ices, and before many 
years the nation will be robbed of the means of mate· 
rial advancement. As a proof of this, within thp last 
year the s tonecutters' unions passed a resolution shut· 
ting out the stonecutters called birds of passagp, who 
come over here frQm Europe in the sprin g, w orking 

Graetzer found this treatment most useful and effi· 
caciou s in private practice, and therefore does not hesi
tate to recomm end it to the profession. He says that 
with such a powerful method of treatment in view, the 
present indifference of medical men with regard to the 
treatment of alopecy ought to be given up.-Medical 
Record.. 

by hand or power, adaptable to "reen ramie st.ems and similar 
fibers of tbe more difficult type.-l iIIustrlltlon ....................... 11774 

The Chemistry of Gla.s.-By Prof. GUSTAV GEHRING.-Elabo· 
rate snd valuable paper upon this subject, embodying notes on 
historieal points..... ................................... ............... 11776 

The Victorian Travellnll Dairy.-A traveling dairy instituted by 
the South Australian government: for teachinll the manufacture 
of butter and cheese under rational and improved processes.-A 
most advanced meUlod of disseminating knowledge of the subject. 
-i illuauaUoDB . .. ...... .. ....... ...... . ... ... . . . ... ..... . . . ... ... ....... 11774 
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AnUqnUle8 Made to Order. 

The rage for having furniture of the antique pattern 
has grown wonderfully during the last few years. 
Antique oak dining suites, bedroom suites, and hall 
furniture seem to be the most popular, but anything 
of an antique character now sells rapidly. Many pur
chasers who are furnishing their houses really believe 
that they are buying furniture which some old time 
Puritan had used. In this they are greatly mistaken. 
Antique articles are manufactured every day in the 
different warehouses. 

A furniture dealer was recently interviewed by a 
New York Mail reporter on this subject. He said: "A 

. few years ago agents used to be sent all through the 
rural parts of New England to pick up superannuated 
furniture of every kind-such as was found astray in 
farm houses, village attics, country hotels and else
where, having been handed down from generation to 
generation in the families of long-resident natives. 

The latter were usually willing enough to part wit h 
the treasures, which were only valuable in the eyes of 
people of IIlsthetic tastes, and the dealer paid a mere 
song for the articles, reaping a big profit. But now 
the supply obtained in this way has been practically 
exhausted. Now it is the fashion for rich Yankee peo
ple to have in their houses one or two apartments in 
the old colonial style, with floor and walls of dark oak, 
massive rafters, huge fireplace, mahogany furniture, 
and an occasional spinning wheel. There are not 
nearly enough of these precious relics to go around, so 
it is a blessing that provision is made for reproducing 
them indefinitely at comparatively cheap rates. 

"The most approved method of giving a floor or 
wall a look of old age is to scrub it at intervals with 
gallons of old ale. This produces a fine effect. Ma
hogany is generally used for the man ufactu re of an tiq ue 
pieces of furniture. In its natural state it is no darker 
than black walnut, and to make it of the proper hue 
staining must be resorted to. If oak is wanted, it is 
rubbed with common shoe blacking, and the UllUal 
wax finish put on afterward. This is warranted to add 
fifty years to the apparent history of a bureau or desk 
in one hour. For the inside works of said desk or 
bureau pine is employed, and this is given the requisit e 
look of antiquity by repeatedly firing a shotgun loaded 
with nothing but powder, and plenty of it, into the 
dl'llWers and around them until the surfaces exposed 
are sufficiently discolored and all full of those curious 
indentations which ordinarily indicate age. Another 
process is to wash the drawers, etc., with a coarse 
sponge dipped in powerful acid, which eats wood here 
and there, and effects the same result. 

•• Brass fittin�s are manufactured in all the ancient 
designs that were eyer used. In order to make them 
look dull and old, the moulds in which the brass is cast 
are rubbed and chipped someWhat, and in them a little 
gunpOWder is placed and fired with a m atch. This 
occasions a discoloration, which seems to betoken the 
action of time's gnawing teeth, and the same is war
ranted to last until the merchandise is sold, though not 
much longer. 

.. A special branch of the work has to do with clocks 
of the ancient upright pattern, which are copied in 
every detail from the really old ones. Even the metal 
faces, with their curious numerals, are imitated, and 
the works of modern pattern are permitted to lie in a 
dusty corner and oxidize comfortably while the frame
work is in process of construction. There is nothing, 
t.he makers say, in the line of back number furniture 
that cannot be reproduced at a few days' notice from 
brand new materials, and yet so !ike the old that no 
ordinary person could possibly tell the difference." 

. , ... 
A New Drier. 

M. John Castelar, in the Moniteur des Produits 
Ohimiques, has drawn attention to the valuable prop
erties possessed by manganese oxalate as a drier. This 
salt has hitherto not had any important industrial 
uses; but as it can be readily prepared in a state of 
purity from the native carbonate by the action of 
oxalic acid, the author is of opinion th at it will be 
found of use for this purpose. If prepared from carbon
ate free from iron and lime, it can be obtained as a fine 
crystalline white powder, and 2·5 per cent is sufficient 
to bring about the change. The oxalate is resolved by 
heat into manganese oxide, carbonic acid, and carbon 
monoxide, and in the presence of fatty acids the man
ganese oxide formed combines with them, the decompo
sition taking place at about 180 deg. The operation is 
easily carried out by mixing in a mortar the oxalate 
with two or three times its weight of oil, and then 
adding the mixture to the main portion of the oil. The 
heat should be applied gradually, and the decomposi
tion is known to be complete when there is no further 
evolution of gas. The boiled oil, under this treat
ment, preserves its limpidity, and also remains color
less. Manganese oxalate has the advantage over oxide 
of lead. which is commonly employed for this purpose, 
in causing t.lle oil to remain transparent when exposed 
to sulphur vapors. Manganese acetate has also been 
used, but it likewise causes a darkening in the color of 
the oil, and the nitrate is dangerous, owing to the 
po8llible action of nitric acid on the fats present in the 

oil. Manganese borate appears to be next in value to 
the oxalate as an oil drier. 

...... 
EOKU8b and GerDl.an Torpedo Boata. 

The em bodiment in designs of the various opinions 
held by builders with regard to form of hull in relation 
to power and speed produces marked differences in the 
expenditure of power and general efficiency, when the 
object aimed at is the same. British builders, as a 
rule, adopt comparatively full bow lines, with sections 
more or less of the U-form . In many French-built 
boats the water lines at the extremities are compara
tively full, with a midship section approaching in con
tour that of the old Symondite type of British naval 
brig. German builders, on the other hand, seem to 
believe in extreme fineness of entrance, and to seCUl·e 
this feature have in the majority of cases placed the 
greatest section abaft the middle of the length, giving 
to the boat a long fore body, with a relatively full 
after body. The adoption of such a form tends to re
duce the proportions of the bow wave created when 
running, and to remove the crest further aft along 

the side, but against this crew space is reduced and 
comfort at sea sacrificed. The difference in fullness 
between the fore and after bodies is greatly exaggerat· 
ed when the boat is running, as an alteration of trim 
then takes place, the bow rising above and the stern 
falling below the original level. In relation to resist
ance, the policy of adoptin� an after body full in re
lation to the fore body is a doubtful one. Mr. Froude 
-than whom no better authority can be quoted-has 
distinctly stated that fish-shaped bodies, towed with 
the blunt end foremost, experience a less resistance 
than when towed from the fine end. Applying this 
statement to the type of vessel under consideration, 
then those which attain extreme speeds, with relatively 
full runs, do so with an undue expenditure of power; 
and it has also beeu proved that excessive fineness of 
fore body is not a desirable quality atsea.-lndustries. 

99 
How to Make lUaU-8ur1"aced Glaaa. 

Matt-surfaced glass, in which the roughening is very 
fine, has several uses in photography, and by the etch
ing method as given in detail by Lainer a surface can 
be obtained in which the graining is very much finer 
than can be produced by grinding, and for such fine 
focusing screens as are required in special scientific 
work there is considerable advantage in using the 
etched glass surfaces. 

Lainer's method of operating is as follows: The glass 
is first cleaned with the same care as is required in 
preparing a plate for the wet collodion process. after 
which it is bordered with wax, and when set on a lev
eling stand the plate is flooded with dilute hydro
fluoric acid, made by mixing one part of the commer
cial acid with ten of water, this acid being allowed to 
remain on the plate for about a minute. The object 
of this preliminary etching is to produce an absolutely 
clean surface. '1'he acid is now rinsed off, and the 
plate is wiped with a soft and carefully cleaned sponge. 

The plate is next leveled, and the matt etching 
preparation is poured on. This etching preparation 
is made as follows : In a suitable vessel-wood lined 
with asphalt is recommended-is PQured enough 
strong hydrofluoric acid to fill it not more than one
fifth full, and powdered crystals of sodium carbonate 
are gradually stirred in until the mixture becomes 
thickish and hangs like snow on the stirrer, which 
stirrer may be a strip of wood soaked in shellac varnish 
and dried. The white foaming mass is at this stage 
strongly acid. It is advisable to perform the opera
tion of partial neutralization out of doors, not only on 
account of the irritating nature of the fumes (carbon 
dioxide saturated with hydrofluoric acid), but also. on 
account of possible damage to lenses or other polished 
glass surfaces. 

The pasty mass of fluoride of sodium and hydro
fluoric acid is now diluted with water, from five to ten 
times its volume being required,according to the de
gree of concentration of the original acid. The best 
way is to begin with the smaller proportion of water, 
and to etch a trial piece of glass by leaving the liquid 
in contact with it for two hours. If the etching gives 
a very close, fine grain all is right, but if, on the other 
hand, the grain is coarse, unequal, and a.Jmost crys
talline in appearance, further dilution is required. 

When the dilute preparation is so weakened by use 
that it acts too slowly, a little more of the pasty soda. 
mixture may be added. In etching the plate, cleaned 
as already deE.cribed, a layer of liquid from a quarter 
to half an inch deep is required. When the etching is 
complete the plate is rinsed and scrubbed with a hard 
brush to remove an adhering film of decomposition 
products.-Photo. 'Review. 

••••• 
A LarKe Pho.phor Bronze (JaatlnK. 

A few days since, at the Gateshead works of John 
Abbot & Co., limited, another very heavy casting of 
phosphor bronze was successfuIJy made. It is one 
of a series for the new British cruisers now build
ing at the Elswick works of Sir W. G. Armstrong, 
Mitchell & Co. Two very heavy castings have already 
been made, as previously pointed out in the Newca.RtIe 
Daily Oh1'onicle, and these were the earliest so cast in 
England. To John Abbot & Co., limited, the casting 
of a nine ton casting in iron is a small event, for" bed 
plates" for engines are in brisk times often cast far ex
ceeding that weight, but the novelty of the metal and 
weight of its casting drew foremen and apprentices 
from several departments of the works to witness it. 
Alike by the young apprentice, with his moulding tool 
by his side, and the experienced foreman, the tapping 
of the reverberat,ory furnace,the running of the orange 
hued metal into a huge ladle, the conveyance by an 
overhead traveling crane to the ladle wagon, and 
thence to the mould, were witnessed with great inter
est, as well as the filling of the mould from the ladle, 
until a burst of flame from the air holes indicated the 
completion of the work. The phosphor bronze-an 
alloy of copper and phosphorized tin giving a metal of 
great tenacity and strength-run into the ladle from 
the furnace, was about nine tons in weight, and the 
value of the metal was stated to be nearly $9,000, the 
casting itself being less in weight, and cast in a sand 
mould. One of the other castings, made a few days 
ago, was shown in the yard, and was a magnificent 
piece of work. 

.... � ., 

An Electric Snow Sweeper. 
The electrically driven snow sweeper in use on the 

West End Street Railway in Boston consists of a plat
form car, mounted on a four-wheel truck, two Thom
son·Houston motors of 15 horse power each being at
tached to the axles. Underneath each end of the car 
is a large cylindrical brush made of rattan, set at an 
angle of about 45 degrees, and reaching across the 
track. The brushes are revolved very rapidly by 
power from a fifteen horse power electric motor which 
is on the platform of the car. The sweepers are pro
pelled precisely the same as the electric cars, the long 
pole reaching the trolley wire being fixed to a post oa 
the platform. 
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A COMBINED COT TON CHOPPER AND CULTIVATOR. 

The accompanying illustration represents a combina
tion implement which has been patented by Mr. Perry 
L. Jordan, of Garvin ,  Texas. To the inner face of each 
drive wheel, the wheel� being mounted loosely on the 
axle, a sleeve is rigidly attached, and on the inner end 
of one of these sleeves a spur w heel is secured . Upon 
the reach bar a sleeve is also held to revolve, having 
integral therewith a pinion adapted to mesh with the 
teeth of the spur gear. From opposite sides of thiS 

J'titutifit �mtritau. 
dress the patentee, Mr. Jonathan Paxson, No. 530 South 
Center Street, Pottsville, Pa. 

.f.�' 

VOLT AND AMPERE ANALOGIES. 
T. O'CONOR SLOANE. PH.D. 

Considerable difficulty is experienced in appreciating 
the true relations of electric units. Any analogies 
drawn from more familiar or concrete things are use
ful if they are really apposite. In the cut are shown 
the lines of a simple experiment often used to show the 
phenomenon of torsion, which may be employed to 
illustrate the relations of potential difference, usually 
expressed ill volts, to an electric circuit  and to the cur· 
rent prod uced in it by the potential difference in 
question. 

A vertical wire is aUached at its upper end to a 
pointer moving over a dial graduated, as shown. To 
its lower end a lever is attached, to whose end a thread 
passing over a pul ley and carrying a weight is fasten
ed. Several intermediate d ials are placed at even d is
tances, the wire passing through thei r centers. To the 
wire, pointers are attached, one for each dial .  The 
whole is ss> adjusted that when the weight rests on its 
support and the thread is tight, all the pointers stand 

I at zero. 

JORDAN'S COTTON CHOPPER AND CULTIVATOR. 

sleeve upon the reach bar project two or more arms, to 
which rods are adj ustably secured, adapted to carry 
scraper blades on their outer ends, a scraper blade be
ing provided for each set of arms, and the cutting edges 
of the blades facing in opposite directions. The scraper 
blades have a Rlight inward inclination, and may be ad
j usted farther out or closer to the sleeve, as required by 
the width of the row. Two cultivator stocks are at
tached when the implement iR to be used as a cultivator 
and scraper, these stocks having each at their forward 
end a hook adapted to embrace a squared central por
tion of the axle, and the stocks having each a down
wardly extending section, to which the cultivator 
shovel' is attached. To prevent the driving reins from 
catching in the scraper arms, two vertical rein holders 
are provided, extending upward from the central por
tion of the axh The cultivator blades are guided by 
the operator as the machine is driven forward, and 
this attachment may be readily removed when not 
needed. 

AN IMPROVED HAND RAKE. 

The accompanying illustration represents a rake 
which is light, strong, and d urable� and designed to 
supersede the old-fashioned wooden rake. The head· 
of the rake is preferably made of a flat plate of No. 16 
sheet steel, having its  lower edge bent outwardly at 
right angles, and in  this edge are slots or apertures, 
through which the upper ends of the rake teeth are in-

PAXSON'S HAND RAKF.. 

serted, to bear laterally against the flat-head plate, the 
top of each tooth being bent inwardly  at right angles 
through a slot or aperture in the vertical part of the 
head plate, on the inner side of which it is  clinched. 
The small view shows how the teeth are attached and 
also the attachment of the central handle clip. The 
teeth are preferably of No. 8 steel wire, and it is de
signed that the total weight of metal in a rake 23 inches 
long, and having twelve teeth, shall be only one 
pound. 

For further information relative to this invention ad-

If the upper pointer is turned around, the others will 
share in  i tR rotation to an extent i nversely propor
t ional to their distances from it. Suppose, in the ar
rangement shown, that the first pointer is tu rned to 4 
and that the weight is just raised. Then the second 
pointer will  reach the figure 3,  the third pointer the 

figure 2, the fourth poi n ter the 
figure 1 ,  and the lowest will move 
only an i nappreciable distance. If 
we imagi ne the wire to be part 
of an electric circuit, and the rota
tions of the pointers to indicate 
voltage, we have an excellent i llus· 
tration of fall of potential. The 
raising of the weight represents the 
development of a current. Thus 
the first pointer moving over four 
divisions, while the last does not 
move, indicates a difference of 
potential between the two extreme 
points of four volts or other unit. 
Taking the middle of the wire where 
the pointer stands at 2, a difference 
of potential of (4 -2 = 2) two volts 
between the upper end and center 
of the wire, as well as between cen
ter and lower end, is indicated. The 
same rule of uniform drop of po
tential will hold for all intermediate 
points. The wire is sUPPoiled to be 
structurally uniform, and references 
to proportional distances on an 
electric circuit refer, of course, to 

what may be termed electric distances, measured by 
resistance, and not necessari ly by lineal feet or inche�. 

The ampere is the unit of intensity of current ; it is 
not a unit of quantity, except indirectly. It is the cur
rent which a difference of potential of one volt will  es
tablish through a resistance of one ohm. It has in or· 
dinary measurements one very close analogy that 
seems to have been seldom ·utilized in text .books. [n 
the Western States and Territories the flow of water 
is measured by what is known as the .. miner's inch." 
It is the flow of water that will take place through a 
hole one inch square in a two-inch plank under a head 
of eight inches of water measured from the lower edge 
of the opening. The ana;ogy is excellent between this 
and an electric cu rrent. The head of water represents 
the difference of potential, say of one volt, the open
ing in  the plank represents a conductor of defined re
sistance, say of one ohm, and the water escaping, run
n ing out at the rate of one miner's inch, represents the 
current prod uced under the conditions, or one ampere. 
An ampere flowi ng fOI' one second gives a q uantity of 
electricity termed one coulomb ; the miner's inch flow
ing for one second gi ves a quantity of water termed 
0 '1937 U. S. gallon. 

Both unitt! can be used without reference to time to 
indicate the strength in one case of a current of water, 
in the other case of a current of electrici ty. It shows 
how incorrect it is to speak of a current of any n um
ber of .. am peres a second," instead of sim ply" am
peres." I f  seconds  are to be used, then the current 
should be spoken of as eq ual to so many" coulombs 
per second." Water flows at the rate of so many 
miner's inches, without any reference to time. 

.. ,e ... 
AN IMPROVED CAR COUPLING. 

A car coupling designed to be automatic in its action, 
and in which the old form of drawheads may be utilized, 
is i llustrated herewith, and bas been patented by Mr. 
William A. Cooper, of West Grove, Pa. Upon the 
forward end of the drawbar are inclined locking l imbs, 
of arrow-head form, and in its rear end is a slot for the 
insertion vertically of a pin, to the lower end of which 
a weight is secured, there being on the pin an a.dj ust
able collar adapted to engage the upper surface of the 

d rawbar, and hold it normally in position for engage
ment with another drawbar, as shown in Fig. 1, while 
leaving sufficient room for its necessary vertical and 
lateral changes of position. In each drawbar, a.t one 
side of its arrow-head, is an opening for the reception 

COOPER'S CAR COUPLING. 

of one limb of a corresponding arrow-head on a mating 
car coupling, as indicated in the top plan view, Fig. 2. 
A tripping arm is  pivotally secured to the side of the 
drawbar, a rocking bar extending thence to the corner 
of the car frame, where it has a jointed attachment 
with a swinging lever, to which is attached a chain ex
tending to the car roof, that the lever and rocking bar 
may be operated therefrom. N ear the outer end of the 
rocking bar is a coiled spring, whose torsional strength 
is adapted to hold the tripping arID in its normal po
sition, aligning with the drawbar. On the outside ex
tremity of the tripping arm is a tOA, which extends 
laterally to lie below the forward end of a matin g  draw
bar, and, by the operation of the hanging lever from 
either side of the roof of the car, an engaged drawbar 
is lifted sufficiently to disengage the limbs of the arrow
heads, thus detaching the couplings. 

• I.' • 
AN IMPROVED MUSICAL INSTRUMENT. 

Prof. L. V. Barnard, of No. 16 Robbins Avenue, Pitts
field, Mass. , is the patentee of a new instrument of the 
violin class, nalDed Agillo. The neck is elevated and 
extended over the breast of the instrument, as shown 
by the il lustration, thus forming an uninterrupted 
passage under the neck or fingerboard for the thumb, 
whereby the performer may guide his hand and carry 
it deftly from the first to the highest position without 
obstruction, while the special form of the left side of 
the upper part of the instrument-it being S·shaped 
and the edge of the breast curved or bent down-per
mits the hand and arID to move easily to any desired 
position on the fingerboard, enabling the performer to 
bring into action every note the strings are capable of 

BARNARD'S VIOLIN. 

with great facility. The instrument has five strings, 
and is tuned by fifths. When played, it is held in the 
lap. The reach being short, the fingering is easy for 
fingers of all sizes. In compass of tone it is designed 
to exceed all other instruments of the bow, ranging 
from the lowest notes of the cel lo to near the highest 
tones of the violin. It has a parti cular adaptation for 
pizzicato, harmonic, and glide effects, and like thA 
violin commands several parts simultaneously. By 
reason of its capacity for active execution, it is named 
Agillo from the word agile. It is said that the highest 
musical authorities in New York have examined the 
illstrulllent and give it their indorsement. 
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ENGINES OF THE AUGUSTA VICTORIA. engines, herewith ill ustrated, each set capable of d e- officer in charge to at once have the engines stopped or 

Among the recent additions to the fleet of great veloping 6,250 horse power. The cylinders are 40, 66 reversed , and thus avoid collision or other damage that 
ocean steamers plying betwen New York and Europe and 101 inches in diameter, stroke 66 inches. All the might occur from any misunderstanding of the oraers 
is the Augusta Victoria, a magnificent s hip, and one cylinders are jacketed. 'fhe cylinders are carried on transmitted from the bridge. The motograph also 
of the finest vessels in the world. Her propelling ma- extremely massive, double-legged box columns. Steel shows on the bridge the number of revol utions the 
chinerv is of the strongest and most costly character. is freely used in the moving parts of the machinery. engines are making. It also registers the direction in 
There 

-
are nine main boilers, in three groups of three The reversing gear is by Allen, and is very rapid and which the engines were last moving-ahead or astern, 

each, and each group, t<;>gether with its coal supply, is noiseless in its action. The shafting is of steel and is as the case might be-and remains so until the en
plcced in a separate water-tight c.ompartment. Six hollow. It was made by Krupp, of Essen. The crank gines are again reversed, and it also obviates t he neces
of these boilers are 17 feet 3 inches long and 15 feet 4 shaft is 20% inches in diameter, the tunnel and pro- sity of a man standing by in the engine room to repl y 

inches in diameter, and the remaining three are the peller shafting being 19% and 20% inches in diameter to the bridge, the engines themselves automatically in
same length, but 14 feet 3 inches in diameter. All the respectively. The thrust block is un usually large, and dicating t he reply on the motograph. Lu brication in 
boilers are double ended. The material used is steel. is of the adj ustable open " horseshoe " pattern. All the main engines is most i ngen iously effected by means 
In these boilers very great care and attention on the the main shafting bearings are of white metal, and of Bischoff's lubricators. Auxiliary condensers are 
part of the builders d uring construction was neces- ample surface is provided. The glands in the engines placed in each engine room to take all the exhaust 

ENGINES OF THE TWIN SCREW EXPRESS STEAMER AUGUSTA VICTORIA. 
Bary, as the German authorities require dimensions, 
scantl ings and work much in excess of Lloyd's or the 
Board of Trade. In each boiler there are six Purves 
ribbed flues. The total heating surface' is 35,000 
square feet, and total grate area 1 ,220 square feet. The 
working pressure of steam is 150 poun ds per square 
inch. Each group of boilers is supplied with a sepa

rate feed pump and tem perature compensator or feed 
h eater. Feed in jectors a re also fitted to each boiler. 
The main steam pipes are so arranged that any one 
boiler- or group of boil ers can be used or shu t off, as 
the case may be. As regards the main steam pipes, 
th ey are of copper, and very great care has been 
t a ken with their construction, and , as an additional 
precaution, each pipe is served over with crucible  
steel 7-18 wir�. 

The ecrews are revolved by two I$et" of 1ri-compound 

are packed with the U ni ted States Company's metallic 
packing , and throughou t the long trial trip, with the 
engin es at full speed the whole time, all the glands not 
only remai ned tight, but the piston and slide rods were 
as bright as possible , and no trouble was experienced 
on this head whatever. Chadburn's deck and engi ne 
room telegraphs are su pplied , also helm and bridge 
tel egrap hs . Chad burn's engine room counter i s  nsed, 
and on the bridge Allison's motograph-a very useful 
and ingenious inven tion-is s upplied for each engine. 
The motograph i. of simpl e construction, and is actu· 

ated by a current of air contained in a copper tube 
l eading from the engine room to the bridge. It is of 
great value to the captain, officer or pilot on the bridge, 
as it at once assures them that their orders are being 
executed, and removes all anxiety on their part as to 

which way the engines are going, thereby enabling the 

steam from the winches and small engines, galley , etc. 

Each of these condensers is fitted with an independent 

air pump and circulating pump. An excellent instal
lation of fire pumps is suppl ied. The engines are sep
arated by a water-tight bulkhead extending to the 

u pper deck. 
The slides for the H. P. and I. P. cylinder are of the 

piston type, and in the L. P. cylinder the long D sl ide 
is fitted with a balance back . .  All the slide rods are 
balanced. The slide valves are worked by the ordinary 
l ink motion of the single bar type. Tail an d p i � tol1 

rods for the cylinders are not fitted, but the sh oes on 
the piston rod heads and th e gu ide plate of the col u lli n 

are giTen very large surfaces. '1'he pist,ons thelll8el ves 
are very deep. Condensers are pl aced at the back of 

the engi nes, and are of the usual S Il  r face pattern. Th e 

air pumpe are driven by a rocking lever off the L. an 
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H. crossheads. These are the only engines driven in 
con nection with the mai n  engines. Bilge, feed, and 
each circulating pump are driven by a pair of inde
pendent engines, made to a special design by Tangye. 

There are two three-bladed steel propellers, their 
diameter being 18 feet, and 32 feet pitch. The total 
blade area is 96 square feet, and the total disk area is 
509 square feet. The bosses are of steel and are 4 feet 
6 inches in diameter. The bosses are recessed to admit 
t h e  flanges of the blades. They are so constructed 
t h at when the blades are fitted t.he boss is as spherical 
as possible ;  covers are fi.tted on the after end of the 
bosses, and the w hole is a very complete job. A pe
culiar feature in the stern is that there is an aperture 
similar to that in single screw vessels. This aperture 
is of great service, as it enables the propellers to be run 
at greater efficiency, besides preventing any vibration. 
It also facilitates the t urning of the ship. 

bar, and really makes a part of the interlocking Iilys- lever if necessary. A pin and slot connect ion is made 
tem, the engine and train locking its own switch. In between the rod aDd the grating belonging to the 
the same view is shown a lock for switches worked by lever in  q uestioll, so that as the lever moves and actu
lever from the tower. Its general construction is ob- ates the link, pitman, and grating it also cau se!\ the rod 
vious. A bar attached to the swinging point  of the to slide i n  one or the other direction at right angles to 
switch reaches across the track. Near its center it is the axis of the grating. In Fig. 6 the farther lever is 
perforated by two holes, and a bolt, axial with and thus con npcted . One or more projecting dogs are 
moving in the direction of the track, is arranged to bolted to the rod, projecting down ward from its lower 
pass through one or the other of these apertures. They surface. Two are shown in Fig. 6. 

A distinguish ing feature is the excellent electric 
light installation. It  is seldom, indeed, that such a 
complete plant is seen, except on board warships. 
The plant consists of th ree sets of combined engines 
and dynamos, supplied by Von Bremen, in  conjunc
tion with Siemens Brothers, of London. The dyna
mos are compound wound, and are of Siemens' latest 
type. Ourrent  is delivered at an E. M. F. of 110 volts. 
The plant is in triplicate, the third set being for 
daylight use. The spindle of the armature revolves 
in long phosphor bronze bearings. The engines are 
compound, vertical, and direct acting. The shaft is 
coupled direct to the armature spindle, and engines 
and dynamo are bolted to one bed plate. These en
gines are of very good design and make. The cranks 
are balanced, and massive flywheels are fitted. The 
engines and dynamos make 350 revolutions per 
minute. '1'he main cables are led to a large slate
based hardwood main switchboard . Each circuit has 
its own main switch cutout, voltmeter and ammeter, 
these last being ,. dead beat " in their action and are 
by Schaffer & Budenberg, who also supply all the 
gauges throughout the ship. The lamps are incan
descent 110 volt lamps, by Edison & Swan. They are 
of the " capped " kind. For the saloons, frosted 
globes are fitted. Group lamps are supplied for the 
masthead and side lights. 

The Victoria Augusta belongs to the Hamburg 
American Packet 00. , O. B. Richard & 00. , agents, 61 
Broadway, New York. 

4 . e ,  .. 
THE MECHANICAL INTERLOCKING SWITCH AND SIGNAL 

SYSTEM AT THE GRAND CENTRAL DEPOT, NEW YORK. 

[Continued from first page . ]  
been operated. In this  way their movements are made 
interdependent and have to follow

· 
certain and definite 

order!.' of movemen t, which are susceptible of any de
sired variation. When the order of movement of a set 
of levers has been fixed by the adjustment of the inter
locking mechanism, it cannot be departed from in ope
ration. Thus, taking the simplest case of a switch and 
signal, two levers with i nterlocking movements might 
be used, one for the switch and the other for the sig
nal. These would be made to interlock , so that before 
the signal could be turned to show " safety," the 
switch must be set to leave the line clear. Before the 
switch could be reversed, the signal would have to be 
set to danger. This is not all. It may be that to give 
a clear track four or five switches may need settinl!'. In 
this case they would be made to interlock together and 
with one or more signals, so that the latter could not 
leave the " danger " position and show " safety " u ntil 
all the switches had been properly set. 

Into the safety of the trains running over the sys
tem, as factors of safety the watchfulness of the train 
hands and of the switch men enters as well as the per
fection of the system. It does not eliminate human 
intelligence. 

The signal tower in the Grand Oen tral station is a 
two-story building, upon whose upper floor are placed 
the levers and interlocking mechanism. '1'he lever� 
stand nearly vertical, rising from the floor in a long 
row, and h ave bent arms at their lower ends, whence 
rods or wires r u n  down to the ground level, shown in 
Figs. 1 and 3. Thence, by levers and rods, the move
ments of the levers are transmitted to distant points 
and in  all directions. The rods running along the 
tracks are carried on pulleys bolted down to the ends 
of the sleepers or to special t imbers. The view (Fig. 4) 
of an engine passing a switch shows this feature clearly. 
In the manipulation of the s witches a special contin
gency has to be guarded against by means shown in 
t he same view. It is the throwing of the switch while 
a train is passing over it. This would send part of the 
train one way and part another, and might even send 
the two trucks of a singl e  car on different tracks. Along 
the rails of each track affected by the movement of a 
switch, a bar of iron about forty feet long is carried , 
working on pivoted arms like those connecting the 
members of a parallel ruler. This bar is  thrown back 
and forth each time the switch is moved, swinging 
through the arc of a circle and above the rail in so do
ing. When a train is passing over a switch some of its 
w heels are always over this bar and preclude the possi
bility of moving it. Such a bar is termed a detector 

Fig. 5.-DIAGRAM OF INTERLOCKING MECHANISM. 

are spaced so far apart that the bolt will enter the 
holes only when the switch is in one or the other of its 
two positions. This locks it. Thp bolt is  connected 
by cranks or rods and levers to a lever in the tower. 
For some places a similar locking mechanism is used, 
placed to one side of the track. These locks enter also 
into the action of interlocking. 

Signals may be of any type. In the Grand Central 
yard lantern signals are used, mounted so as to turn 
through an angle of 90°, and show red or white to the 
engine driver. Red indicates danger, white indicates 
safety. They are worked by connecting rods exactly 
as are the switches and switch locks. 

The principal interlocking is done in the tower. In 

Fig. 6.-DETAILS O F  INTERLOCKING MECHANISM. 

front of the operatives and on the farther side of the 
levers is the interlocking mechanism, shown in Fig. 1. 
In general principle it is simple ; its complexity is due 
to the fact that it can be adapted to any conceivable 
contingency. 

Below the levers are a series of curved links pivoted 
at the center of their lower surface. As the lever 
swings backward, it swings the rear end of the l ink 
down. This particular movement may be effected by 
the separate hand piece and connections on the front 
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Fig. 7.-GENERAL PLAN OF 
SELECTOR. 

A 

of the levers. To 
the front end of 
each link a short 
rod .or pitman is 
attached t h a t  
r i s e s vertically 
t h e  r e f  r o m. In 
fron t 0 f e a c h 
lever and exten-
ding across and 
underneath t h e  
s e r i e s of u pper 
rods is a long 
narrow grating 
pivoted at  its  
ends. At the rear 
end, or the one 
nearest the lever; 
is a crank to 
which the pitman 

is attached. The details are shown in l!'ig. 6. In the 
normal position of the lever the pitman is drawn down 
and the grate is horizontal. When the level' is drawn 
back ward, the pi t man is  pushed u pward and the grate 
is thrown out of horizontal to an angle of about ;45° 
from the same. Hence a lever cannot be moved with
out a grating moving with it. If the grating is held 
fast, the l ever is locked . Mechanism is  provided by 
w hich any lever may be made in its movements to lock 
fast any one or more grates and so prevent the levers 
connected therewith from being moved. This consti
tutes t he typical interlocking. Across the gratings 
above and,below thew run a series of rods, one for each 

These are of such a length as j ust to clear in their 
movements the upper surface of the grating. If, 
when the lever is normal, a dog is so placed as to come 
over the rising side member of a grating, then this 
grating cannot be moved, and its corresponding rod 
and switch or signal, as the case may be, is locked. 
But as the lever is drawn forward, the rod sl ides and 
the dog is drawn to the left. This brings it over one 

of the openings of the grating, thus freeing it. The 
lever attached to this  grating with its switch or signal 
can now be moved. A second series of rods extends 
u nder the grates, and by dogs projecting upward also 
locks them, thus economizing in necessary length of 
grates. Sixty-two apertures are provided for rods, and 
as some of the rods extend only part of the length of 
the series, there is room for a rod for each lever. 

To show how the interlocking can be varied and how 
its movements affect or are affected by the order in 
which the levers are moved, a diagram is gi ven, Fig. 
5. In it a, b, and c represent the ends of three grat
ings, the same as shown in Fig. 6.  The grating a is 
attached by slot and pivot to a rod carryin g  the d ogs 

x and y. The lever connected to this grating works 
the rod to right and left. The crank arms to w h i ch 

the pit men are attached are also shown .  In the po
sition shown in No. 1 the lever belonging to grati n g a 
is n ormal ; grating b with its lever and grat ing c with 
its lever are free, and the switches or signals connected 
therewith can be moved. After these are moved the 
lever of grating a can be thrown over and all can be 
fixed as shown in No. 2, the dogs catching the edges 
of the grating.  In No. 3, starting with the leverl3 at 
normal, or, what is  the same thing, with the grat ings 
horizontal, grating a has first been moved, locking c 
but bringing a dog over the opening in b, leaving it 
free to move and its lever has been thrown. In No. 4 
it is shown how b and c can be locked by dogs differ
ently spaced, being brought over their edges by the 
movement of the lever corresponding to grating a. 

The above is simply given as an exam ple of the pos
Sibilities of the system, and not to ill ustrate any special 
com binations. 

At proper places in  the yard selectors are placed. 
They enable one lever to do in a certain sense the work 
of a number. The rod from such lever running along 
the ground terminates in a box. From the other end 
of the box several rods issue, as shown in the cut, Fig. 
7, No. 5, five in n umber. The ends of these have verti
cal play of about an inch. I f  dropped, they hook on 
to an extension attached to the main entering rod, A, 
and are actuated by it. If raised, they are disengaged 
and cease to be actuated. To raise and lower them, 
bars slide under them at right angles. carrying in
clined planes. As these bars are pulled in the one or 
other direction, the fi ve rods, m, n, 0, p, 1', are raised 
and lowered . The inclines can be set to right or left, 
and can be varied in n umber so as to produce any de
sired com bination. These incl i ned bars are actuated 
by obliquely slotted plates , a, b, c, d, attached to and 
worked by other signal or switch rods. ThuR, suppose 
rod a is connected to a switch whose safety signals are 
set by rods n and p. Then when the switch is thrown 
the left h and bar is  thrown over, raising out of en
gagement the rods 'III , 0, and r, and leaving in action 
rods n and p, j ust specified. A movement of the lever 
connected to rod A sets the signals. In t be  same way rod 
b and c and d can be taken care of, and by varying the 
position and setting of the inclined planes, one to five 
signals can be set in any order determined by the rods 
a, b, c. d, all through a single lever attached to rod A. 

In No. 6 of the same cut is shown an elevation of the 
inclined planes and end sections of the bars m, n, 0, p, r. 
Thl} apparatus in place lies in the horizon tal position, 
No. 5 giving the plan. In dotted lines t h e  h ooking-on 
mechanism is ind icated in a general sense . 

The effect of these selectors and of other featu res of 
the i n stallation is to reduce the n umber of leve rs. On 
the system in vogue a few years ago, 176 levers wou l d  
have been needed t o  d o  the work o f  the yard. I n  the 
present plant,where one lever often does the work of a 
number, either by working lock, switch, and detector 
bar at one stroke, or through selectors, only 87 levers 
are employed. 

The system was put in  by the Union Interlocking 
S witch and Signal 00. , of this city . After three 
months of work without interfering with the old 
plant, the connections were made, practically with no 
interruption to traffic. A portion of the interlocking 
was disconnected for four hours on a Sunday morning. 

It will be seen that hy varying the  shapes of dogs 
and their positions, any desired combinations can be 
effected. The designers of such systems become very 
expert, and can work, it is  said, by a sort of intuition 
in carrying out the interlocking. 
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A DeauUCu! Me'eor. 

To the Editor of the Scientific Ame1'ican : 
On the night of January 24, at 8 :40 P. M. ,  I saw a 

light rise in the west horizon. It looked like a rocket 
unti l  it came near the zenith. Then a meteor with two 
heads about the size of first magnitude stars, appa
rently 20 inches apart, with a foggy light over three 
yards long, shot east about 15° south of zenith. Have 
any of your readers seen it, and what was it like ? 

L. B. WILSON. 
Philadelphia, Pa. 

• • • • • 
Carbolic Acid Co r Carbuncles. 

To the Editor of the Scientific American : 
Dr. Boggs, in your issue of December 21, errs in 

crediting Profe�sor Verneuil, of Paris, with the intro
duction of carbolic acid in the treatment of carbuncu
lar affections. If Dr. Boggs will refer to the New York 
Medical Record, or Sansom's great work, he will  find 
that Dr. Cleborne, of the United States navy, first in
jected carbolic acid SUbcutaneously, and swabbed out 
buboes with the crystallized acid ; and he was followed 
some time later by Dr. Taylor, of the army, who in
jected the acid di luted with glycerin or water in the 
treatment of boils. 

The use of carbolic acid for the cure of carbuncles, 
boi ls, buboes, etc., is, therefore, an AmerifJan, not a 
French invention. A. SMYTHE PALMER. 

Washington, D. C. , January, 1890. 
. � . � ., 

An Improvised Organ Pipe. 

To the Editor of the Scientific American : 
Chance led to an experiment in acoustics the other 

day. Wishing to dry a bottle of two l iters capacity 
with an opening at the mouth of about th ree centi
meters, I inserted a Bunsen burner with a blue flame 
about three centimeters long, into the bottle, which 
was held bottom upward. The bottle immed iately re
sounded with a full tone, l ike an organ pipe, which 
continlled till the flame was beaten out. The bottle 
was a resonator, or stopped pipe, for the flame. Various 
other bottles were tried, but no other was found which 
gave a musical note when the flame was introduced 
into it. 

Others may have found this out before, but I have 
not heard it before. W. C. P. 

How to Sharpe n a Razor. 

To the Editor of the Scientific American : 
I have ascertained that razors can be quickly and 

efficiently honed in a manner different from that 
usuall y  employed. Thinking the subject might be of 
interest to some of your subscribers, I send you a de
scription of the process. Use two hones, an Arkansas 
oil stone and a fine razor hone. The razor is first ap
plied to the Arkansas stone, using fair pressure, and 
finishing with lighter and lighter pressure strokes. 
Remove razor from the coarse hone to the fine razor 
hone, upon which oil is also employed. With a few 
light strokes on the fine hone, an enduring, hair-split
ting edge is formed. If the razor be kept on the finish
ing hone too long, the fine edge will be lost. If this be 
the case, the process must be repeated, that is ,  the 
razor is  again applied to the coarser hone and again 
fin ished u pon the fine hone, care being taken to cease 
honing after the razor has acquired the hair-splitting 
edge. Very little practice is required to ascertain 
when that point is reached, a few hairs of medium 
fineness supplying the required test. No doubt other 
instruments requiring very keen cutting edges could 
also be sharpened in manner indicated. The coarse 
hone employed should be of sufficiently fine texture to 
put a smooth edge on a pocket knife, but not fine 
enough to give a smooth cutting edge to a razor. 

E. S. 
Philadelphia, Pa. 

• • • • •  
A Deau'Uul A'mospherlc Phenomenon . 

To the Editor of the Scientific American : 
The city of Williamsburg, in Virginia, is situated on 

that ridge of land known in history as " The Penin
sula." It is about two hundred feet above the level of 
the sea, and is separated from the rivers by well 
wooded land, the tall trees effectually concealing al l 
trace of the billowy streams, which i n  their ebb and 
flow have carried out and brought in the messengers of 
commerce which have for nearly three centuries con
necte,l A merica with the nations of Europe. These 
rivers can only be descried on a clear day from the 
highest towers of the town. On the morning of Janu
ary 3 they lay uncovered before the astonished eyes of 
the inhabitants, seemingly not more than a mile away, 
blotting out, in their turn, the trees by which they had 
been so long concealed. On the north lay the York in 
blue light, with the shores of Gloucester distinctlv out
lined on the further side. Shades of color produc

·
ed by 

the dashing waves and varied depth of the water were 
well marked. On the south, the James unrolled ilts 
tawny length. stretching off on th e one hand to the old piljtoric island of Jamestown, aod on the other, sweep. 

Ititutifit �tutritau� 
ing with majestic curve, lapped the marl banks of 
Carter's Grove, then widening out into Burwell's Bay, 
passed out of view fifteen miles away. The scene was 
one of rare beauty and interest; the panorama thus 
unfurled an appropriate welcome to the decade of 
1890. 

The phenomenon can be accounted for on scientific 
principles. The entire month of December was one 
of peculiar warmth and dryness. On the morning of 
January 3, a light, cool wind sprang up from the 
north, laden with humidity. The d ense vapors that 
had settled in the river bottoms were disturbed. Two 
strata were formed of varying density, and at the 
point of u nion the separation of the ray of light 
limned the charming landscape. The wand of Morgan 
la Fay was waved over the land, and a scene of fairy 
enchantment delighted the eye. 

CYNTHIA B. T. COLEMAN. 
Williamsburg, Virginia. 

PHOTOGRAPHIC NOTES. 

Coating White Celluloid Sheets with Sensitive Emul
sions for Positive Pictu1·es.-Speaking of these positive 
pictures, the Br. Jour. of Photo. sayl:1 : Failing the pos
si bility of obtaining the sensitized celluloid, it is not a 
difficult matter for the photographer himsell to coat 
it with emulsion. 

Any good, slow emulsion will answer well for posi
tives, but it is better that it should for the purpose 
contain a larger proportion of gelatine and less silver 
than is usual when a negative image is required. This 
gives a more transparent deposit, and adds to the 
depth and richness of gradation . 

It will not be found convenient, working on a small 
scale, to coat the full-sized sheets, nor, indeed, any
thing much exceeding one-sixth of the dimensions, 
owing to the difficulty of getting the flexible material 
to be perfectly fiat. We have tried a variety of ways 
of securing this end, but find nothing more convenient 
than to squeegee the celluloid on to a sheet of plate 
glass previously coated with an adhesive material, 
such as india-rubber solution or one of the adhesive 
plasters obtainable at any chemist's. A very thick 
mixture of gelatine and glycerine, similar to the well
known " graph " composition, answers well if the 
emulsion is not too hot when poured on, and we have 
even succeeded by simply wetting the glass before lay
ing down the ceHuloid. What is required is simply to 
retain the sheet in contact with the glass until the 
emulsion has set, after which it may be stripped off 
and hung up to dry. 

The size of the sheets coated will depend upon the 
sizes to which they are subsequently to be cut ; it 
should not be too great, owing to the difficulty we 
have mentioned, nor too small, or extra time and labor 
will be wasted in coating. The cabinet size cuts rather 
awkwardly into 50 X 20 so as to use the material to 
best advlWtage, though for general purposes the d i
mensions are very convenient. Whatever size be 
selected, care should be taken to aHow for cutting off 
bad edges, which are more liable to occur with cellu· 
loid than with glass. 

The next point is the cleaning or preparing the sur
face to receive the emulsion, and this is a !'ather diffi
cult task, owing to the apparent greasiness of the 
celluloid. The trouble is vastly lessened by slightly 
abrading the surface ; but then, for some pu rposes, 
the beauty of the i mitation ivory picture, especially in 
small sizes, lies in its fine though unobtrusive polish. 
If a matt surface will answer, then the polish may be 
removed by friction with prepared chalk, made into a 
thin paste with alcohol ; or, perhaps, a better plan is  
to pour plain methylated alcohol on and off a few 
times, when, upon setting it aside to dry, the surface 
will be found to have lost its fine finish. A little ether 
may be added to the alcohol to increase the matt 
effect. 

When it is requisite to preserve the high polish, some 
other means m ust be adopted of causing the emulsion 
to take to the repellent surface. Similar precautions 
are frequently taken in conjunction with glass, such 
as applying a prel iminary coating of such solutions as 
silicate of potash or sugar, and these might answer 
with celluloid, though we are not in favor of such 
applications. Polishing with powdered talc we have 
practiced with success. though it occasionally fails ; 
but to make assurance doubly sure it is bet.ter to fol 
low up the latter treatment by giving a coating of 
plain gelatine solution contai ning 10 grains of gelatine. 
U grain chrome alum, and Yz drachm methylated alco
hol to each ounce of water. This may be poured on 
to the l eveled celluloid . or the latter may be floated on 
the gelatine, and the surplus in either case drained off 
without waiting for it to set. Before placing the 
coated sheet away to dry, examine it carefully to see 
that the gelatine has not run away from any portions ; 
if it has. the bare portions m ust be rubbed with a 
piece of sponge dipped in the gelatine solution and the 
coating or floating repeated. 

When the celluloid so prepared is dry, it is ready for 
coating with emulsion, which will then take readily to 
the su rface and adhere perfectly. For coatin �, let the 
celluloid be laid down IlPOD glass in tbp, walluer dv 
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scribed, and then covered with emulsion j ust as if it 
were a glass plate only. the film and support being 
laid upon a leveled slab to set in the ordinary manner. 
Whet;l set quite hard, insert the point of a penknife 
between celluloid and glass, and the two will part 
readily, and the sensitive film may be hung up in the 
drying cupboard to dry. 

In cutting up to size, a glass shape and a pair of long 
bladed scissors will prove more satisfactory than any 
form of cutting or trimming knife, owing to the thick
ness and toughness of the material ; but undoubtedl y  
the best way o f  reducing the sheets t o  standard and 
uniform size, where it is available, is the �ard or mount 
cutting machine that now is to be found in many 
studios. This is at once expeditious and accurate, and 
nothing is so essential to neatness of finish or accuracy 
in cutting. 

Collodion emulsion may be substituted for gelatine 
if preferred, bu' jf applied to the bare celluloid will 
slightly lowe� the gloss, and at times tend to produce 
a slightly nHken appearance in the shadows. The 
preliminary "'oating of gelatine obviates this, thus re
taining th , full polish and giving brilliance and tra.ns
parency to the image. 

Pictures, whether portrait or landscape, should be 
printed under a mask, in order to provide a clear, white 
margin, except in the case of those of large size, which 
are better framed or mounted without margin. I f  

protected by means o f  a suitable varnish, such pictures 
may be placed in albums or framed without glass, and 
exhibit little tendency to succumb to the ordinary wear 
and tear to which such things are subjected. 

We repeat, in conclusion, our surprise that so li ttle 
has been done in this kind of picture ; but perhaps 
some of the plate makers will, ere long, remedy the 
neglect by placing the coated celluloid for positives on 
the market. 

Compound for a Twenty Thousand Candle Power 
Magnesium Light.-The Moniteur de la Photogmphie 
gives a receipt for magnesium light, which gives, when 
burning, a l ight of twenty thousand candle power. 
The mixture recommended is as follows : 

Magnesium powder . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  20 parts. 
Barium nitrate . . . . . . . . . • • . . . . . . . . • . . . • . • . . • . . . . • . . . . . . .  30 " 
Flower of .ulphur . . . . .  . . . . . . . . . . . . . . . .  . . . . . . . . . . . . .  4 " 
Beef suet. . . . . .. . . . . .. . .  . .. . . .  .. . . .. . • .  . . .  . .  . . .  . . . . .  7 " 

The suet is melted and kneaded up with the mixture, 
which is filled into zinc cases, 10X 7  cm. Each such 
case holds about a pound, and will burn for twenty 
seconds, giving a light that may be seen at a distance 
of sixty miles. This appears to be perfectly possible, 
for Dr. Miethe, who some time ago experimented with 
signal rockets containing a mixture of magnesium 
powder and chlorate of potash, found that the light 
emitted was visible from PotEdam to Oderberg. 

Recent researches by Signor Vittorio Aducco (pub
lished in  the Atti della R. A ccademia dei Lincei) secm 
complet.ely to confirm the earlier results arrived at by 
Molescholt, that change of tissue in the animal organ
i81l1 is promoted by the action of light. Change of tis
sue, on the other hand, in the case of animals confined 
in the dark, takes place so slowly, and to such a smal l 
extent, that the nutriment ordinarily in reserve in the 
body is qnite sufficient to keep l i fe from becoming' 
extinct for a very long time. We shall not be surprisP( 1 .  
says the Italian papel', to find the vegetarians maki ll ;! 
capital out of this piece of information, and recoUl 
mending those desirous of l iving cheaply to supplement 
a vegetarian diet by existence in a darkened room ! 

. . .  , .  
Pro tection oC Frnlt Trees Crom llIlce, RabbUs, 

and Woodcb u cks. 

The Massachusetts AHl'icultural College, located at 
Amherst, issues bulletins occasionally, giving results of 
their experiments, which are useful to the farmer and 
all persons interested in horticulture. In the last issue 
of the bulletin, j ust published, we find the following 
directions for ridding fruit orchards of pests which are 
sometimes very destructive : 

Another season's test, says Samuel T. Maynard, pro
fessor in the division of horticulture, has confirmed 
the results of Ollr  experiments of previous years in pro
tecting trees from injury by girdling, and as numerous 
letters of inquiry for means of protection from girdling 
by mice, rabbitR, and woodchucks have been received, 
we give the results of our experiments up to date. 

In addition to the simple mixture of lime, cllment, 
and Paris green wash, we have found, if the a.bove be 
mixed with skim milk, it adheres better than if mixed 
wit.h water ; in some cases adhering firmly for six 
months or more. 

Portland cement adheres more firmly than the 
Rosendale, and is more satisfactory when not mixed 
with milk than the latter. 

Several reports have corne to us of young trees 
having been inj ured by woodchucks during th" sum

mer, and in one case we can report that out of more 

than 1,000 trees treated with cement, milk, and Paris 
green, not one was inj ured during the past summer, 

while many not painted were seriously inj ured. 

The amount of Paris green used was one tabl.

spoonful to each two gallon pail full of paint, mixed Ii. 
",S to easily apply with a paint brl\sb, 
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A NEW ELECTRIC CONDUIT FOR STREET CARS. 

Recent developments in electricity have demon
strated the necessity of provision for greater safety in 
the use of heavy currents. It has been shown that arc 
light currents are particularly dangerous. It is known 
also that objectionable and even dangerous shocks 
may be given to men and animals by such currents as 
are used in the propulsion of street cars. 

We illustrate a conduit for electric railways in which 
all dangers of this kind are avoided. In this system 
t.he cond uctor is entirely out of reach, and an electrical 
connection can be established only upon the portion of 
the railway occupied by the car. A clear understand
ing of this invention may be had by examining the 
parts of the railway and car from which portions are 
broken away to show the interior. 

The car, A, runs upon the railway track, E, and is 
provided with an electric motor, C, which is  geared to 
one of the axles of the car in the usual way. U uder
neath the car is suspended a series of electro-magnets, 
D, which extend downwardly to a point near the elec
trical cond uit, E. These electro-magnets are inclosed 
to protect them from dirt or injury, and also to prevent 
them from gathering particles of iron. 

The conduit, E, is formed of a tube having a top 
made up of sections, a, of non-magnetic material, in
sulated from each other and the body of the conduit. 
In the bottom of the conduit, E, is arranged a con
ductor, F, which is thoronghlYiinsulated. To the con
ductor, F, are attached standards, b, to which are 
secured flat springs, c, carrying at opposite ends pieces 
of iron, forming armatures. The normal position of 
the springs is horizontal, but when the magnets, D, 
pass over the springs, they 
are raised up into contact 
with the sections, a, pro
ducing  an electrical con
nection between the con
ductor, F, and these sec
tions. 

I titntil!t �mtritau. [FEBRUARY 1 5, 1 890. 
Broadway, New York, are the promoters of the inven- habited. It is now the seat of �reat m ining opera-
tion. tions, which are rapidly increasing. It is traversed by 

• 1 ' 1  • railroads, and cities have sprung up in the wilderness. 
The Outlet to Lake superior. The wheat received and shipped from that port in 

Lake Superior, the greatest of our wonderful inland 1880 was 3,021 ,837 bushels. There were received 17,310, 
seas, has an area of 32, 000 square miles, i s  350 miles in 605 bushels in 1889. The shipments of flour in 1883 
length,  ana 900 feet deep. Its outlet is at its western were 891 , 800 barrels ; in 1889 they were 2,020, 953 barrell. 
end, through the St. Mary's River, a narrow and dan- Nearly all of this is the prod uct of the greatest flouring 
gerous stream, obstructed by fal ls and rocks. The im- mills in the world, those of Minneapolis, whose output 
prov&ment of this river was first begun by the State of has in six days been 187,050 barrels, an average of 31,175 
Michigan in 1852, and in 1855 the first lock was opened, barrels each day. The elevator capacity is 19,500,000 
with a depth of 11%, feet. S i llce that time the general bushels. 
government has greatly enlarged the locks and i m- In 1883 the coal receipts at Dul uth were 420,000 tons, 
proved the river, and the commerce of the lake has as agai nst 1 ,045,000 tons in 1889. The arrivals and clear
correspondingly i ncreased. C :mgress is now asked to auces of vessels at this port i n  1889 were 2,554 vessels, of 
appropriate five and a half m i l l ions of dol lars for registered tonnage 2,475, 195. 
further enlargements and improvements. There are The length of dock line is  16 '27 miles ; the length of 
few more necessary public works than this, and dock face is  115 '30 miles. 
none that promise such immediate returns of the costs The following railways and railway systems connect 
in benefits to the country. An able address in advo- directly with these docks : 
cacy of this great work was recent ly  delivered in the 
Senate of the United States by the Hon. Cushman K. 
Davis, of Minnesota, from which we make the follow
ing abstracts : 

The distance from the city of New York to Duluth, 
at the head of Lake Superior, is 1 ,400 m iles, of which 
800 miles are deep water navigation, by way of the 
great lakes. The only outlet from Lake Superior is 
the St. Mary's River, which is 75 miles in length. The 
fall in this distance is 20 feet 4 i nches, and of this 18 
feet 2 inche.s are at the falls. The only channel now 
navigable is, for the  first 35  miles below that place, so 
tortuous that passage through it at night is unsafe and 

Miles. 
St. Paul and Duluth . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  252 
Northern Pacific and branches . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3,850 
Chicago, St. Puul, Miuneapolis, and Omaha, and connecting 

branches . . . .  . . . .  . . . . . . . . .  . . . .  . .  . . . . . . . . . . . . . . . . . . 7,067 
St. Paul, Minneapolis, and Manitoba . . . . . . . . . . . . • . . . . . . . . . .  3,160 
Duluth and Iron Range . . . . . . . . .  . . . . . . . . . . . . . . . . . . . .  . . . . .  117 
Duluth, South Shore, and Atlllntic . . . .  . . .  . . . . . . . . . . . . . . . . . .  529 
Wisconsin Central . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  775 
Milwaukee, Lake Shore, and Western . . . . . . . . . . .  . . . . . . . . .  605 
Duluth and Winnipeg . . . .  . . . . . . . . . . .  . . . . . . . . . . . . . . . . .  . . . .  70 
Dulutb. Red Wing and Southern . . . . . . . . . . . . . . . . . . . . . . . .  . . . . 25 

Total . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  16,455 

This is but  the statement of the commerce of a sin
gle city. That of S uperior, Ashland, Houghton, Mar

quette, Ontonagon, a n d  
other ports in  which is 
comprised the enormous 
output of the iron and 
copper m ines of Wisconsin 
and Michigan, g o  e s t o  
make u p  the vast aggre
gate expressed by the sta
tistics of the operations of 
the canal and lock. 

There 0an be no doubt 
that a case of urgency is 
presentea by the present 
situation. 

• • •  
Dried Frolts, N ots, aod 

Hooey. 

To the bottom of the car 
are attached brushes, d,. 
which are adapted to take 
the current from the sec· 
tions, a, as the car passes 
along. The cnrrent passes 
from the brushes through 
the motor, C, a small por
tion of it being shunted 
through the magnets, D. 
The current returns to the 
g e n e l' a t o r  through the 
wheels of the car and the 
railway rails. It will be 
noticed that an electrical 
connection with conduc
tor, F, can be established 
only when the armatures 
carried by the springs, c, 
are drawn up by the mag
nets into contact with the 
sections, a, so that any
thing touching the sec
tions, a, which are not in 
the electric circuit will be 
no more affected than it 
would be by contact with 
the paving stones. As the 

A NEW ELECTRIC CONDUIT FOR STREET CARS. 

The foll wing statistics of 
the fruit and nut  products 
of Cali fornia for the past 
year show what phenome
nal strides that country is  
making in its  fru it  cul ture. 
As usual at this season, 
says the California Fruit 
Growe1', t he annual reviews 
of the various lines of trade 
are being issued by enter
prisi ng firms in this ci ty. 
While we do not agree 
with all their est i mates, 
they furnish a good idea 
of the quantity of each va
riety produced in the State 

car passes along, the armatures carried by the springs 
are released and the springs returned to t,heir norillal 
position. The surface of the sections, a, are cleaned 
by brushes located at the ends of the car. 

Not only is perfect safety secured hy this improved 
system, but the accum ulation of m ud and water in the 
conduit is avoided by sealing it from end to end. As 
the sections, a, are insulated from the conduit and 
from each other, the current cannot be transmitted 
from one section to another. It is the intention of the 
inventor to maintain a constant circulation of air 
through the conduit, to prevent the condensation of 
moisture, and thus avoid the accumulation of water. 

This system consists almost entirely in the conduit 
and the elect.ro-magnets and brushes carried by the 
car. Any good electrical motor can be applied to the 
car, and the current may be supplied by any dynamo of 
approved construction. 

This invention may be readily applied to existing sur
face railroads, and the expense of applying will be less 
than one-hal f that of other systems, as it is not neces
sary to disturb the roadbed or cut the ties. The con
duit may be placed directly upon the ties, or above the 
ties. 

The current is carried directly to each car, and the 
chances of leakage are reduced to !>uch a degree that 
the loss frolll this cause may be l eft out of calculation . 
This system also has a great advantage on single track 
roads, as it may be applied to turnouts and switches 
without any com plication, and the conduit may be 
earried around sewer manholes and other street ob
structions. 'I'he di fficulties arising from the use of a 
slotted conduit are entirely avoided. 

Mr. Harry W. Smith is  the inventor of this system, 
"D� tb� Slllitll ElictriQ Conduit Company. of 120 

i s  not attempted. For the remainder of the distance 
to Lake H uron the navigation is good. 

The great increase in the number of vessels and in the 
quantity and value of freight conveyed through the lock 
demonstrates that before the present improvements 
can be completed the lake commerce will be uuder the 
most pressing necessity for their use. In  1889 the num
ber of vessels passed through lock was 9,579 ; freight 
tonnage, 7,516,022 ; valuation, $83,732,527. 

In 1888 the entries at and clearances from the port of 
New Orleans were, registered tOilS, entries, 721, 128 ; 
registered tons, clearancE', 727,520 ; total, 1 , 448,648. 

During the same year the registered tonnage locked 
through the St. Mary's Canal was 6,411 ,423 tons. The 
United States expended six and one-half millions of 
dol lars in deepening the channel at the mou th of the 
Mississippi River and into the Gulf. In this it did 
wisely. The error was, as here, that the work was de
layed too long. 

The total registered tonnage entered and cleared in  
all the ports of the  United States from and to foreign 
countries in  1888 was 31,062,007 tons. In the same year 
the registered tonnage through this lock was (estimat
ed) 6,200,000, being about 20 per cent of the amount of 
tonnage entered and cleared in that year from all the 
ports of the United States in its foreign commerce. 

Consider the commerce of a single city during the 
year 1889-the city of lJuluth. The shipments of iron 
ore from that point were 826, 8 1 4  tons, as against 
504, 110 tons in 1888, an increase of 320,000 tons in one 
year. The shipments in 1884. when export from the 
Minnesota iron mines began, were only 62, 122 tons. 
This ore is of the finest quality.  It is produced frolll 
the Iron Range of MinnelilOta. These mines are inex-
4auiltibJe, Six years a&,o that region wa.s utterly unin-

during the season of 1889. 
The following figures are taken from their reviews : 

Pounds. 
Raisins, 900,000 boxes . . . . . . . . . . . .  . . . . . . . . . . • . . • . . . . . . . .  18,000,000 

.. sacks . .  . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . .  . . .  1,000,000 
Dried grapes. sacks . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2,000,000 
Prunes, French . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15,000,000 

. . all others . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . .  200,000 
Peaches, unpeeled . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2,500,000 

. . peeled . . . . . .  . . . . . .  . .  . .  . . . .  . . . . . . . . . . . . . . . . . . . . 200,000 
sun dried . . . .  . .  . . . .  . . . . . . . . . . . . .  . . . . . . . . . .  500,000 

Apricots . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.000,000 
Apples, evaporated. . . . . . . . . . . .  . " . .  . .  . .  • . . . . . . . .  . . .  . . .  400,000 

. .  su n  dried . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  100,000 
Nectarines . . . . . . . .  . . . . . . . . . . . .  . . . . . .  . . . . . .  . . . . . . . . . . . .  200.000 
Plums, pitted . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . 200,000 
Figs, black and white . . . .  . . . . . . . . . . . . . . . . . . .  . . . . . . . . . .  100.000 

Pears . . . . . . . . . . . . . . .  . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  50,000 
Almonds. .  . . . . .  . . . .  . .  . . . .  . .  . . . .  . . . . . • . . . . . . . .  . . . .  . . . .  . . . 500,000 
Walnuts . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1,500,000 

Honey . . . . . . . . . . . .  , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . .  2,200,000 
• • • • •  

Making SodlulD Globules. 
Sodium may be obtained in fi ue, clean globules by 

half filling a small beaker with water, adding to this 
about an inch layer of paraffine oi l ,  and plunging pieces 
of sodium, on the point of a wire, through the oil into 
the waj er, where they will be superficially oxidized, de
taching themselves from the wire, and floating to the 
surface of the paraffine. In case there should be 
globules of water in the oi l ,  they may be got rid of by 
standing in  a tall bottle fnr a few hours, when they will 
sink to the bottom. I have found this oil an excellent 
liquid for the preservation of sodium, as it has the ad
vantages of cheapness, non-volati lity, and non-explo
siveness, which " potassiulll naphtha " has not. These 
globules are e>peci a l 1 y  useful for demonstrating the 
properties of the metal . They float on the oi l ,  but 
wdi u m  coated with oxide, as in the commercial metal, 
doelj not. -Enqlish Mechanic, 

© 1890 SCIENTIFIC AMERICAN, INC.



FEBRUARY 1 5, 1 890.] 
THE DOG-HEADED OPOSSUM. 

Australia, Van Diemen's Land or Tasmania, and we 
may say New Guinea also, possess a population of 
mammals whose characters are so marked that it may 
be asserted that all these countries once formed a vast 
continent which has for a long time been separated 
from the other regions of the globe. The mammals of 
this southern, and now dismembered, continent belong, 
in fact, to other categories than the present mammals 
of Europe. They correspond to the order (or, better, 
to the sub-class) of Monotremata. comprising the ant
eaters and duck-bills, whose analogues might be sought 
for in vain in other countries, or to the order of Marsu
pialia, which still comprises, it is true, a few representa
tives in the new world, but which, since the tertiary 
period, has become complete
ly foreign to our country. 

phants, horses, etc. On the contrary, it  is certain that 
the kangaroos, now so common in zoological gardens, 
have exactly the nature of our herbivora, that the 
phascolomes (wombats) may be compared to our mar
mots, whose bulky form, massi ve head, and digging 
habits they possess, while the dasyures, sarcophiles, 
and thylacines, w hich in Tasmania and Australia play 
the part of our carnivora, seem to have borrowed the 
gait and even the color of some of these animals. The 
dasyures, for example, have the stature, pointed nose, 
and spotted fur of the genets, and, l ike them, feed 
upon small mammals, b irds, and in�ects, which they 
capture after sunset. As regards external form and 
nature, there are the sarnA resemblances between the 
wolves of our country and the thylaci nes of Tasmania, 
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the wolf, the numerous incisors and the sharp molars, 
although the latter do not offer the same proportions. 
The body is more slender and sits lower on the legs, 
and the tail is much more tapering, more woolly, and 
colored entirely differently. The coat of the thylacines, 
in fact, is of a brownish-gray, variegated with yellow. 
which becomes lighter toward the lower parts of the 
botly, and which upon the loins is crossed by fourteen 
dark stripes. These stripes, which are very sharply 
outlined, recall those of the ichneumons, and increase in 
length up to the hips, where they fork and are con
tinued upon the base of the tail by three or four simi
lar but much shorter stripes. 'rhe tail, which is pro
vided with coarse hairs, is of a dark brown above, of a 
lighter shade beneath, and blackish at the extremity. 

The head is of a pale shade, 
but a dark line extends on 
each side through the eye, at 
the angle of which there is a 
tawn y spot, and the muzzle is 
of a dark color, with a little 
white on the edge of the up
per lip. The latter is pro
vided with long mustaches, 
and, as in the dog, a few hairs 
are i m planted in the cheeks 
and over the eyes, which lat
ter are large and have a dark 
chestnut-brown ball. 

Without being as odd as 
the Monotremata, w h i c h 
have retained certain traits 
of the reptiles and birds in 
their structure and mode of 
development, the Marsupialia 
yet present one strange char
acter which stamps their or
ganization with the seal of 
inferiority. Their young are 
born in such a state of feeble
ness that they would infalli
bly be condemned to perish 
had not nature taken care to 
protect them during the early 
period of their existence by 
offering them shelter in a 
pouch. or at least a cutaneous 
fold situated under the moth
er's abdomen. in the immedi
ate vicinity of the hind legs. 
This pouch or marsupium, 
to which the order owes its 
name, is  supported by two 
more or less developed osse
ous appendages which, ac
cording to several authors, 
result from the conversion 
into solid pieces of the ten
dons of the great oblique 
muscles inserted on the pel
vis. During the entire period 
of nursing it holds the young 
in immediate and continual 
contact with their mother, 
and, later on, serves them as 
a place of refuge when dan
ger threatens thAm, This, 
however, is not the only pe
culiarity of organization that 
the marsupials exhibit, for 
d istinctive signs m ight also 
be easily found in the con
formation of the feet, in the 
development of the clavicle, 
and in the  arrangement of 
the lower jaw. On the con
trary, the brain, the denti
tion, and the digestive appa
ratus do not furnish good 
characters, for they are not 
constructed UpOIl a uniform 
type. Indeed, in  the marsu
pials, they exhibit variations 
analogous to those observed 
in ordinary mammals. and 
that are in direct relation 
with the degree of intelli
gence, nature, and habits. 
Thus, while in  the giant kan
garoo the c e r e  b l' a 1 hemi
spheres are voluminous and 
contain many folds, in the 
sarcophile, which belongs to 
the same order, the encepha

THE DOG-HEADED OPOSSUM (THYLACINUS CYNOCEPHALUS), 

To complete this descrip
tion, let U8 say farther that 
in the thylacines the marsu
pial character is scarcely in
d icated, the bones designed 
to  support the ventral pouch 
being rudimentary. It is not 
aston ishing, then, that the 
fi rst colonists took these ani
mals for genuine wolves, and 
the iess so in  that, although 
the proportions differ, the 
size is about the same in the 
two animals. This explains 
why the common name zebra 
wolf was given to the thyla
cine concurrently wi th  the 
nallles tiger, hyena, zebra 
opossum, a n d  dog-headed 
opossum. T h e  thylacines 
h u n t t h e  kangaroos and 
bandicoots, and also attack 
the echidnas, which they suc
ceed in strangling and de
vouring despite the �pines 
that constitute the defensive 
armor of these singular mam
mals. It is even asserted that 
forlu erly, while they were as 
yet wandering upon the sea
shore. they fed greedi ly  upon 
the remains of seals, decayed 
fish and llIo l lusks cast up by 
the waves, but  the sett l i ng  
of :b:uropean colon ists i n  Tas
mania  furnished the indige
nous carnivora with  a more 
succulent food. In fact. the 
colonists introd uced domestic 
animals upon the island and 
devoted themselves to the 
raising of cattle and poultry 
upon a large scale, so that 
the thylacines easily fou nd 
the wherewithal to  satisfy 
their sanguinary appetites, 
and so m uch the more easily 
in  that in their quality of 
nocturnal animals they cou ld  
profit by the  darkness to  
slaughter sheep in  the folds 
and fowl in the poultry yards. 
In order to defend their 

Ius is greatly reduced and the brain entirely smooth ; 
and, while the same kangaroo resem bles the tapir in 
the form of its molar teeth, the wombat recalls the 
rodents in its jaws, deprived of canines, but possessing 
strong incisors. 

The differences are no less striking in the external 
form and in the proportions of the various parts of the 
body, and it is positively necessary to examine closely 
in order to discover the bonds of parentage between the 
little petauristes and the belides, which have the bushy 
tail of the squirrel and the alar membranes of a pola
touch" and the great kangaroo whose pyramidal body 
rests upon a sort of tripod formed of a massive tail and 
hind legs two or three times larger than the fore legs. 

So great is the diversity that we find among the 
marsupials that one might even be tempted to establish 
a system of parallel classifications for these animals 
and the ordinary mam mals. But one would very 
quickl y  find himself arrested by a certain n umber of 
import-\nt gaps, for, among the present marsupials, 
there exist no types comparable to the bats, seals, ele-

to which we propose more especially to call the atten
tion of ollr readers. 

The thylacines, of which we know but a single species 
(Thylacinu8 cynocephalus), are fonnd ,  at the present 
epoch, probably confined to Van Diemen's Land, where 
they are destined to be exterminated in a near future, 
as the wol ves have been in England. After having 
been distributed over the entire country, they have 
gradually been dri ven i n to the interior by the colonists. 
whose herds they oecimated, and have been obliged to 
seek a refuge upon mountains of frolD 3,000 to 4, 500 feet 
altitude, in regions where snow falls during a part of 
the year. It  is here that i t  was necessary to look for 
the thylacines that were taken to London about 1850, 
and those that have been living for three years in the 
Gardeu of Plants, and from which the fignres were 
made that we herewith publish. As may be judged 
from these faithful portraits, the thylacines h ave ex
actly the physiognomy of the wolf in their conical head, 
erect ears, and elongated snout trun�ated at the ex
tremity. They have al80 the formidable dentition of 

property against such terrible enemies, the farmers 
had to display all their vigilance and energy, and it 
was not without great trouble that they succeeded in 
driving the animals to the mountains. It was e�pe
cial ly by setting traps for them that success was ob
tained in arresting their m ultI plication, for although 
the thylacin es dare not att.ack men,  they sho w  a bold 
front to the dog, which hesit ates to attack them, and 
which retires from the contest defeated and cri ppled. 

Up to the present. the thylacines have not bred in  
captivity, either in France or  England. Those in the 
Garden of Plants seem to ,have become accustomed to 
the loss of their liberty, and do not exhibit any more 
ferocity than do many other carnivora, and, as in their 
nati ve country, they prefer to remain hidden during a 
portion of the day. 

We have said above that the thylacine was proba
bly confined to Tasmania. The reason that we were 
not more affirmative was that we remembered that on 
two occasions the Zool.,)gical Society of London has 
received information th&t tends to �llake tlS believe in 
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the exis tence i n  Australia o f  a carnivorous marsupial 
more or less analogous, if not identical. with the thyla
cine. In a letter addressed to Mr. Selater, Mr. B. G. 
Sheridan, of Cad well (Queensland), states, in fact, that 
his son ,  a boy of thineen, who was accustomed to run 
the woods l ike an old h unter, was out one day ac
com panied by a smal l terrier, when he saw the lattAr 
obtain a scent and follow it up with eagerness. Curi
ous to know what game he had to do with, the boy 
ran after his dog, and found himself face to face with 
an an i m al of the size of a dingo dog, with a round 
head l ike that of a cat, with a long tail, and with a 
body striped with yellow and black, and which was 
crouch ing in the high grass at about a mile from the 
coast. The dog and the savage beast soon grappled, 
and the boy, in  order to aid his com panion, tried to 
kil l  the enemy with a pistol shot, but, having merely 
succeeded in  wounding and rendering  it more furious, 
he judged it prudent to beat a retreat. An animal of 
the same species was also perceived by a police officer 
of the same district, and traces of it have been ob
served on several occasions. T hus, in 1872, a Mr. 
Hull, having been called by his inspection service 
to the banks of t�le rivers Murray and Mackay, to the 
north of Cadwell, was taking a l ittle rest in  his tent, 
when, in the stillness of the night, he heard the hark
ing of an unknown animal. He at once started out 
with h i s  com panions, armed with guns, but could not 
see the beast. In return, he  d iscovered the i mprint 
of its feet upon the ground, and made a faithful trac
ing of the same, which he sent to England through a 
Mr. Scott. Now this imprint seems to conform well to 
the track of a carn ivorous animal of the size o f  a thyla
cine.-E. Onstalet in La Nature. 

. � . . .  
AN IMPROVED ELECTRIC SIGNAL. 

The accompanying i l lustration represents a signaling 
apparatus for use i n  connection with telegraph linf's, 
by which a signal m ay be sent to any station upon the 
line without distu rbing the other stations. 
It is designed to place all the signals upon 
the line under the control of the train dis
pntcher, whereby he can signal a t rain at 
any station, whether the operator at that 
station is asleep or awake , presen t at his in
strument or  absent. The i nvention has been 
patented by Mr. Joh n D. Taylor, of Pi keton, 
Ohio. The principle of  the apparatus llIay, 
perhaps, be best explained by supposing 
that the several stations on t h e  l ine  wi l l  
each be  indicated by a letter of the Morse 
&Iphabet, although any other system of dots 
and dashes might be employed. The call, 
therefore, for station " G," according to the 
Morse alphabet, would be two dashes and a 
dot (- - - ). The several im pulses of .nis 
call, operating through the line relay, and 
through magnets, gear, and ratchet wheels, 
move a wheel on t.he periphery of which are 
notches corresponding to the signal , on the 
completion of whi ch another battery is automatically 
brought int.o circuit  to operate a:signal which may be a 
bell i n  the office, a se luaphore at the side of the track, 
or other suitable device, the circuit last made by the 
call  remaining closed until  the operator comes to answer 
the signal, and, by moving a lever, allow the parts to re
turn to the point of start ing. The arrangement is such 
that any other letter or combination of letters than 
that for which the instrument is adjusted would prove 
inoperative to work the signal. This instrument is  also 
designed for use whereve:' a number of electrical instru
ments are conne cted in series, and where it may be de
sired to throw one of the instruments into the circuit 
without affecting the others. 

. . . . .. 
A Wi se Fath e r's Good Counsel. 

" Hundreds of young men of fine natural ability and 
thorough education make miserable failures in life 
merely because they have rich parents," said one of 
the oldest and most successful iron merchants i n  St. 
Louis to Stoves and Hardware. " If they were thrown 
upon their own resources from the start, many of them 
would not only succeed in a monetary sense, but would 
become worthy and influential citizens. As i t  is, the 
majority fail, silllply because they lack incentive. 
Over thirty years ago 1 started i n business with 
scarcely any capi tal, but with plenty of courage and 
energy, and a firm resolution to accumulate enough to 
place my falllily in comfort in my oId age. Never 
allowing myself to forget this object for a moment, I 
have succeeded beyond m y  mos,t sanguine hopes. Now 
I have a son who recent ly graduated at a prominent 
institut ion of learning. I nstead of selecting a profes
s ion he looks forward to a l i fe of acti vity in a mercan
tile pursuit, and has commenced work as an assistant 
shipping clerk in my establishment. 'rhe work is hard 
and the pay small, but as he masters the business he 
will advance. After awh ile he will earn his way through 
the various departments to a desk in the counting 
room.  It may take several years, but the practical 
knowledge thus gained is essential to a successfnl butsi
ness career, and, besides, it  is a knowledge obtained 
only by such work, Of course I could have placed him 

Ititufifi t !tutticau. 
in the cou nting room at first at a good salary, but this 
would not have given him the necessary experience, 
nor have enabled him to obtain the independence and 
self-reliance that comes with a thorough mastery of 
business. In the years to come that boy will have a 
knowledge of business that will always find him 
employment should financial reverses come. But, as  a 
rule, financial reverses never come to men with such a 
training. If rich fathers would encourage their sons 
to work through such an experience, they would see 
the day when their Bons would bless them for it. Idle
ness will ruin any young man. " 

. ' . . . 
The Distribution of Hydraulic P o",er In L ondon. 

Few Londoners (writes a correspondent of the 1'imes) 
are aware that there are now under the streets of the 
metropolis forty miles of pipe. ch arged with a pressure 
of 750 pounds per square inch. These are the llIains of 
the London Hydraulic Power Com pany, which now 
extend in a perfect network throughout the city, and 
from the docks at one end of London to Victoria at the 
other. Compressed air has been largel y u sed for trans
mitting power in this COUll try, notably in Birmingham, 
on the Con tinent, and in the United States ; and elec
tricians are working hard with a view to the i ntroduc
tion of  electricity as the agent. But in London the 
system of hydraul ic power is  virtually having its own 
way. 

It is now more than half a century since Lord Arm
strong first directed his attention to the uti l i zation of 
water pressure an d its t ransm ission for mechanical pur
poses. For the past thirty or forty years hydraulic ma
chinery. has been in use at docks, at rail way goods sta
tions, in warehouses, and elsewhere. But  Lord Arm
strong's enthusiasm led him to anticipate the time when 
the practice would be widely extended, when hydraulic 
power wou ld be drawn from a common center, especi
ally for fluctuating a.nd i ntermi ttent purposes. That 
dream has been realized. By the system which was es-
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tablished at Hull, i n  1876, under the direction of Mr. E. 
B. El l in gton, by  the system which has been organized 
in LOllllon by the same engineer, and by a similar u n
dertaking at Li verpool, a service of high pressure hy
draulic power is now at the command of the public, of 
consu m ers large and small, the cost of the power being 
i n direct proportion to the work done. 

The mains in London are of cast i ron, varying in in
ternal diameter froUl 7 i nches to 2 i n ch es , and are kept 
charged constantly at a pressnre of 750 pounds per 
square inch by powerful engines located at Blackfriars 
and Westm inster. The engines at the Blackfriars sta
tion can pump 3,000,000 gal lons per week , and those at 
Westminster 2, 000, 000 gallons ; and the rapidly increas
ing demand for power has necessitated the construction 
of a p u m ping station at Wapping which will deliver 
4,000,000 gal lons per week. The present supply to con
sumers amounts to about 3, 750,000 gal lol ls  weekly. This 
is consumed by somewhat over a thousand machines, 
and th ere are at the present time 200 applicants for 
machines to be connected with the mai m . . This power 
is  suppl ied direct to l i fts, presses, and other purposes 
of a s imilar character without the nse of any engine or 
power-producing m a c h inery, and can also be used for 
driving engines of special construction in the same way 
as steam or gas. Man y such engines are now at work 
grinding coffee, ventilating, working elevators and 
crushers , dri ving dynamos and general machinery, b u t  
h ydraul ic power i s  chiefly used for machinery which is  
used intermittently. For p u mping it i s  also \'aluable. 
No engi ne is req uired , only sUl all d i rect-acti n g  rall lS ,  
which may be allowed to run without attention . The 
quantity of power used is measu red i n  gallons by me
ters, and is' 

charged for on a sli d ing Rcale, cOllI lllencing  
with a minimulll of £1 lOs. per q uarter for  3, 000 gallons 
or under, down to about 2s. per 1 ,000 gallons in  the 
case of large consumers. The power is available day 
and night and on Sundays all the year roun d , There 
it is, to be had by the simple turning of a tap. There 
is no getting up of steam, no filling of tanks for one's 
own hydraulic supply. 

As has been indicated, it is where power is required 
intermittently that it is cheaper to use hydraulic power 
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than to set up one's own gas or steam engine. The en
gineer of the company considers that, taking all the 
circumstances into account, it can hardly be a profit
able operation to supply public power under condi tions 
similar to those which exist in Lonaon at less that 2d. 
per indicated horse power per hour. Tbls would be 
from £20 to £25 per horse power per annum, working 
from fifty to sixty hours per week. Where the power 
used is omall, that would compare favorably with the 
cost of steam. The com parison may not ,  perhaps, be 
so favorable with a gas engine working u n der the most 
advantageous conditions ; but directly the gas engine 
is set to do intermittent WOtl>:, the advantage is largely 
on the side of hydraulic: power ; whIle for such pur
poses as lifting and pressfng, the general convenience 
and si mplicity of the hya raulic system , are such that 
its use would, }::erhaps, scarcely be affectAd even if 
there were no direct economy in the cost of working. 

Fai lures of the maIns occur occaslonally, and, con
sideri ng the very hlgn pressure wIth which they are 
charged, this is a serious matter. �he velocity of water 
at 700 pounds pressllre through a free orifice being 320 
feet per second, a nole only a quartel' of an inch in d ia
meter will pass be-cween aO,OUt) and 40,000 gallons i n  24 
hours. The method employe<'1 for detecting leakage is 
based upon an automatic record of the q uantity of 
water forced into the mains. When there is an abnor
mal increase during any night, particularly during the 
early hours of the morning, the mains are tested. 
Pressure gauge� of considerable range are connected to 
each or " the malils radiating from a station . Each main 
is shut off in  suecession , and the behavior of the hands 
of the gauge wil l  indicate whether there is leakage or 
not. By closing in  succession the valves along a mai n 
i n  which a leak. has been discovered, and by usi n g  a 
sounding rod, n early the exact spot of the leakage may 
be determined. On one occasion, from the record of 

the pumping, a leak was supposed to exist in one of 
the mains running from the Blackfriars station. An 

observation was made, and the action of 
the gauge could only be accounted for by a 
stop valve about two m i les away, supposed 
to be closed, passing a smal l  quantity pf 
water, and by a machine near the val ve 
having been left working by an attendant. 
Upon examination at the spot the valve was 
found leaking, as had been expected, and 
the machine could be distinctly heard at 
work. It was a small hydraulic pum p, and 
each stroke was indicated by the gauge. 

One important use of this high pressure 
water circulation has not been indicated

amely, its use in case of fire. A sma ll jet 
f high pressure water injected into a larger 

jet from the ordinary waterworks mains so 
intensifies the pressure of the latter in the 
delivery hose th at a jet of great power can 
be obtained at the top of a high building 
without the aid of a fire engine. Captain 
Shaw has expressed a very decided opinion 

as to the val ue of this high pressure supply of water for 
the extinction of fire, but though the provision of the 
necessary injector hydrant is comparati vely  inexpen
sive, the authorities have displayed an apathy 0n the 
subject which is difficult to understand. Last year Cap
tain Shaw witnessed a most satisfactory experiment. 
The jet from an ordinary water main, having a pres
sure of about 40 pounds per square i nch, rose through 
a hose to a height of 40 feet or 50 feet. 'rhe high pres
sure water was then turned on through a three-eigh th 
inch opening. The jet at once rose to a height of 90 
feet or 100 feet, which, in the opinion of Captain Shaw, 
woul d  have been as useful as any fire engine for ex
tinguishing a fire. It has been stated that in Man
chester, after the introduction of high pressure 
hydrants, the loss from fire was reduced by six
sevenths. In Liverpool the loss was reduced to one
fourth of what it was previously. If the annual l oss 
from fi re in London amounts, as is calculated, to over 
£2,000,000, and if the saving effected by an efficien t sys
tem of hydrants were only one-fourth, or even one
tenth of the saving effected in the cities mentioned, it 
would amount to hundreds of thousands of pounds 
annually. 

----------_.��' •• 4'�. __ ----------

. .  I ALWAYS make it a point," remarked a manufac
turer, the other day, . •  to reply to every communication 
of  a business nature addressed to me. It doeRn't matter 
what it is about, provided only that it is  couched ill 
ci vi i  language . I do this because courtesy requires 
that I should ; but aside from that, I find also that it 
is good policy. Time and again in my life I have been 
rem inded by newly secured customers that I was re
membered through correspondence opened with me 
years before, and man y orders have come to me through 
this passing and friendly acquaintance with people. 
On the other hand, I have known plenty of business 
men whose disrespectful treatment of correspondents 
has been bitterly remembered and repaid with com
pound interest. Silence is the meanest and most con
temptuous way of treating anybody who wishes to be 
heard and to hear, and resentment is i ts answer every 
time. "·-Age of Steel. 
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SOME EFFECTS OF LARGE CURRENTS. 
BY GEO. M. HOPKINS. 

During some of the earlier experiments with electri
city as a motive power for railways, in which the rails 
were employed as' conductors of the current, it was ob
served that the wheels which received the current from 
the rails had an enormously increased traction while 
the current passed. This was at first attributed to the 
direct action of the current, then to molecular change 
caused by the electrical heating of the surfaces in con
tact, but the phenomenon has never been fully ex
plained. 

The contact between the wheel and the rail under 
the conditions of actual use upon railways is scarcely 
more than a short line. If the surfaces were perfect as 
well as infinitely hard and rigid, the contact would be 
simply a mathematical l ine. In reality the surfaces in 
contact are very small, so that any current meeting 
the resistance of such a contact must produce some 
heat, which becomes greater as the current is increased. 
Experiments show that a current of several amperes, 
having a pressure of one volt or less, is required [to 
secure good results. 

Some interesting facts in  regard to the local effects of 
large currents may be demonstrated by means of the 
simple apparatus shown in Fig. 1, in which a long 
pivoted index carries a jaw for holding a metal plate, 
a, the edge of which rests at right angles upon the 
edge of a metal plate, b, held by the fixed jaw. The 
free end of the index extends  partly over the face 
of a scale secured to the base of the instrument. The 
two jaws are insulated from each other and connected 
by wires with a secondary battery or other source of 
electricity capable of supplying a six or eight ampere 
current with a pressure of from one to two volts. 
When this current passes through the metal plates 
held by the jaws, the parts in contact expand instantly, 
as shown by the upward movement of the index ; and 
when the current ceases, the plates i mmediately  con
tract, allowing the index to drop. Althongh the dis
tance through which the index moves is small, it is 
measurable, and when the minutene�s of the portion of 
the metal actually expanded is considered, it is seen 
that the expansion is very great. Different metals are 
not all affected in the same degree. As would be ex
pected, the effect of the sallie current on good conduc
tors, such as silver and copper, is less than it is on iron 
and German silver. 

The molecular changes effected in the metals are 
analogous to those produced in the lead of the Trevel
yan rocker. In this instrument, however, the expan
sion takes place in one only of the pieces of metal in 
contact, the other piece being contracted hy the with
drawal 

·
of the heat by the cold metal. 

The form of Trevelyan rocker shown in Figs. 2 and 
4 has been designed with special reference to the com
parison of the effects of heat from an externa l source, 
and heat generated within the metal by the passage of 
a current through a point of resistance. The clamps 
mounted upon the upright metal rods are arranged for 
holding plates of different metals. The rocking bar, 
which rests upon the edges of these plates, is of cylin
drical form. In the side of the bar, at one end, is 
formed a narrow groove leaving ridges which rest upon 
the edge of one of the metal plates. III Fig. 2, the dark 
plate is lead. The rocking bar, of brass, is provided 
with a light index to show the vibrations. When this 
bar is heated by means of a flame, and placed upon the 
edges of the metal plates, with the ridges in contact 
with the lead plate, it rocks violently, and if the index 
be removed, the rocker gives forth a musi-
cal note, which continues until the heat of 
the bar is reduced below the operative 
limit. This action is  due to the local expan
sion of the lead by contact with the ridges 
of the heated bar and the Bubsflqnent rapid 
cooling of the lead on the separation of the 
surfaces. These operations occur with great 
rapidity ; the two ridges alternating in the 
production of the effects. 

If, after cooling the heated parts, a heavy 
current is passed through the standards, the 
plates, and the bar, the same vibratory mo
tion is at once set up, and while, in the case 
of the Trevelyan rocker, lead Sflems to be 
the only metal available for one of the 
surfaces, in the electrical rocl,er the results 
are the same in kind, although different in 
degree, with all the metals and alloys tried 
thus far. 

To render the movements clearly visible, a 
pendulum is applied as shown in Fig. 4. 
The ring at the upper end of the pendulum 
rod is provided with a set screw, which 
allows it to be shifted from one rocking 
bar to another. This arrangement also 
permits of placing the pendulum and bar in 
working position, without the neceRsity of 
leveling the base of the instrument. The 
current from one small cflll of secondary 
battery or from two large b ichromate cells 
connected in parallel circuit is sufficient to 
cause the pendulum to begin to oscillate 
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from a state of rest, and to increase its amplitude of In the case of the rocker with the attached pendu
vibration until it describes an arc of about 30° . The lum the taps of the rocker upon the edge of the plate 
heat generated by the current is conducted away so are as d.istinct and regular as the ticks of a French 
rapidly as to permit of continuous operation. clock. 

By raising the pendulum so as to bring the convex _ , • I • 

Fig. I.-APPARATUS FOR SHOWING LOCAL EXPANSION. 

side of the rocking bar into contact with the edges of 
the plates, and drawing the bar along lengthwise of 
the plates, first without the current and afterward with 

Fig. 2.-ROCKER FOR APPLIED HEAT. 

the current flowing through the apparatus, a great in
crease in friction will be noticed as the current passes, 
the increased friction being due to the j utting out by  

Fig. S.-MODIFIED ROCKER. 

expansion of points upon both the edges of the plates 
and the side of the rocking bar. 

In Fig. 3 is shown a slightly modified form of rocker 
in which a plate with a graduated series of notches is 
used in connection with a cylindrical bar. 

Fig. 4.-ELECTRICAL BOCDR. 

'.l'he Secret oC Cheap Building. 
A man who is resolved to be independent of land

lords can build a very comfortable house for from $2,000 
to $2,500. He can have sufficient room, and a house 
with a decent exterior and a plain interior. He ought, 
first and foremost, to provide a bath room, even if he 
cannot buy a slate mantel . It will be the wisest in the 
long run to have a bath room. Ask any woman who 
has had the care of two or three children how much a 
bath room saves them. The larger the family, the 
greater the saving in work and worry , which is more 
wearing than work. If a man has only $2,000 and a 
large family, he must sacrifice something or deny 
himself something when he builds. 

If he is wise, he will contrive closets and cupboards, 
a sty le of house that renders running up and down 
stairs unnecessary (there is nothing so tiresome as go
ing up and down stairs), make his dining room large 
enough for a l iving room, and see that the arrange
ment of the kitchen is labor saving. Slate roof, slate 
mantels, bay windows and pretty trimmings can all be 
dispensed with. There are people who do not seem to 
have any clear idea of the things that are appropriate 
in a cheap honse. 'Ve recall an instance where a 
gentleman, after looking at a design for a cheap house, 
expressed surprise at the cost, which was very low, and 
in the same breath he inquired if the house would be 
roofed with slate. A cheap house is not roofed with 
slate, it is needless to add. His next query had refer
ence to the plumbing. If his ideas were realized, the 
plumber WOUld . charge at least $300. Evidently, the 
gentleman thought the plumbing would cost about a 
third of that sum, or less. 

To sum it all up, substantial fixtures rathllr than 
pretty trimmings. Good ventilation, ample room , 
plenty of light and warmth, may be obtained if a man 
desires to insure it in building for his own use, at a 
very moderate outlay. But then he must build to 
please himself instead of vying with his neighbor.
Real Estate Record. 

Minerai Product. o f  the United State •• 
Metallic P1'oducts of the United States in 1888. 

Pig iron, spot value long tons, 6,489, 738, $107,000,000; 
Si lver, coining value troy ounces, 45, 783,632, $59 , 195, -
000 ; gold, coining value, troy ounces, 1, 604,927, 
$33,175,000 ; copper, value at New York, pounds, 231,-
270, 622, $33,833,954 ; lead, value at New York, tons of 
2,000 pounds, 180. 555, $15,924, 95 1 ; zino, at New York, 
tons of 2,000 pounds, 55,903, $5,500,855 ; quicksilver, at 
San Francisco, flasks, 33,250, $1,413, 125 ; nickel, at 
Philadel phia, pounds, 195, 182, $1 1 5,518 ; aluminum, at 
Philadelphia, pounds, 19,000, $65,000 ; antimony, at 
San Francisco, tons of 2,000 pounds, 100, $20,000 ; 
platinum (crude), at New York, troy ounces, 500 , 
$2,000 ; total, $256,245,403. 

Non-Metallic Mineral Products of the United States. 

Bituminous coal, tons of 2,240 pounds, 91,106, 998, 
$122,497, 341 ; anthracite, tons of 2,240 pounds, 41, 624, -
6 10, $89,020,483 ; building stone, $25,500,000 ; lime, 
barrels, 49,087,0:)0, $24,543,500 ; pfltroleum, barrels, 27, -
346,018, $24,598,559 ; natural gas, $22,662, 128 ; cement, 
barrels, 6, 253,095, $4,533,639 ; salt, barrels, 8,055,881, 
$4,377,204 ; limestone for iron flux, tons of 2,240 pounds, 

5,438,000, $2,719,000 ; phosphate rock, long 
tons, 433,705, $1 ,951,673 ; zinc white, short 
tons, 20,000, $1,600,000 ; mineral waters, 
gallons sold, 9,628,568, $1,709,302 ; borax, 
pounds, 7, 589,000, $455,340 ; gypsum, short 
tons, 96,000, $430,000 ; manganese ore, long 
tons, 25, 500, $255,000 ; mineral paints, long 
tons, 24,000, $380,000 ; New Jersey marls, 
short tons, 600,000, $300,000 ; pyrites, long 
tons, 54, 331 , $167,658 ; flint, long tons, 30,000, 
$175,000 ; mica, pounds, 48,000, $70,000 ; 
corundum, short tons, 589, $91 ,620 ; sul ph n r, 
short tons, - - ;  precious stones, $64. 850 ; 
gold quartz, souvenirs, jewelery, $75. 000 ; 
crude barytes, long tons, 20,000, $1 10,000 ; 
bromine, pounds, 307,386, $95,290 ; feldspar, 
long tons, 8, 700, $50,000 ; chrome iron ore, 
long tons, 1,500, $20,000 ; graphite, pounds, 
400,000, $33,000 ; flourspar, short tons, 6,000, 
$30,000 ; slate ground, long tons, 2, 500, 
$25,000 ; cobalt oxide, pounds, 12,266, $ 1 8, -
441 ; novaculite, pounds, 1,500,000, $18,000 ; 
asphaltum, short tons, 53,800, $331 ,500 ; 
asbestos, short tons, 100, $3,000 ;  futile, 
pounds, 1 ,000, $3,000 ; total, $328,914,528. 

Resume. 
Metals, $256,245,403 ; mineral substances, 

$328,914, 5 L8 ; mineral products unspecified, 
$6,500,000 ; grand total, $591, 659, 931.-Eng. 
and Min. Jour. 

• • • • • 
No consideration is sufficient in law if it be 

illegal in na.ture. 
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RECENTLY PATENTED INVENTIONS. 

Railway Appliance •• 
CAR COUPLING. - 'l.'homas B. Winn, 

Durien, Ga. This is a device designed to render the 
common l ink and pin coupling automatic, and obviate 
all necessity for going between the cars to couple or un
couple them, the device being simple, strong and cheap, 
and easily attached. 

CABLE RAILWAy.-George W. H iggins, 
Bu uker Hill,  Kansas. This invention consists of an 
uutomatic cover for the slot of a cable railway through 
w hwh the grip shank passes, which will keep the slot 
covered along the entire length of track except im
mediately at the point where a car is passing. 

Mcchanlcal. 

WATER MOTOR . -William E. Vernon, 
Sipe Springs, Texas. This invention provides for the 
transmission of the power generated by the revolution 
of two or more water wheels to a single driving shaft, 
the wheels being located in a frame forming a wheel 
channel, with hinged gates, and other novel featnres. 

PLUMB LEVEL. -Carl E. Nielsen, Salt 
Lake City, Utah Ter. This is 'lin instrument designed 
to snpersede the ordinary fragile one, while being made 
at a low cost, and adapted to indicate true levels, 
straight plnmbs, and correct compass lines in bnilding, 
and also the an!:les in mining, and the height and dis
tance of buildings and other objects. 

PLANE. - Gu stav Heymeier, Bremen, 
Germany. This is a tool for planing the bottoms of 
grooves in monldings and ornamental woodwork, 
whereby the depth of the cavity may be readily fixed, 
and the shape of the curved bottom of the groove re
tained while the tool is doing its work. 

VALVE. - Oscar F. Burt.on, Brook lyn , 
N. Y. This is a direct-acting graduating vulve, with a 
bored body or case, in which is fitted a hollow stem for 
endWise movement, having at opposite ends valve 
beads of different areas, adapted to seat at opposi te 
ends of the case, the vulve being especially de8igned for 
nse between snpply and expanding chambers in work
ing steam, water, �as, or other fluid. 

Agric ult u ral. 

CHECK Row PLANTER - William R. 
Morse, Chicago, Ill .  This inventIOn provides a machine 
designed to be qnickly and easily adjnsted, while 
adapted to mark the gronnd oftener than is  common 
with machines of this class, as a better gnide to enable 
the attendant to control morc closely the accuracy of 
the planting. 

PLOW. - Franklin H. Wissler, Win
chester, Va. ThiS invention is designed to provide a 
simple constructIOn of standard and point, wherehy tbe 
point may be firmly secured in position and its securing 
bolts be in a great measure relieved of strain, the point 
being easily applied and removed. 

Miecellaueoufl. 

ANEMOSCOPE. - Cornele B .  Adallls, 
Walthourville, Ga. This is an instrument for making 
an accurate graphic record of the direction of the wind 
at any hour or minute of the day, and consists of a 
properly ruled web, web-advancing mechanism, and 
pointers or markers, with connections between the web 
mechanism and a vane. 

CABINET FILE. - John Muhlhauser, 
Rochester, N. Y. ThiS is a file in whicb a nu mber of 
horizontal rigid panels are arranged in a pile in an open 
frame or casing to press upon and hold in compact 
position assorted sheet music, periodicals, etc., the 
panel s having a hinged vertically sliding connection 
with the casing. 

MUSIC ALBUM AND LEAF TURNER. -
Warren H. Jeu Devine, Friend, Neb. This inveution 
covers a novel construction wherehy the sheets of mnsic 
held in the album may be turned by the performer at 
will by pressin!: against the knee swell of the piano or 
organ .  

GAS STOVE. - James H. Carrington , 
New York City. This stove consists of a shell made in 
the shape of a cone or dome and formed of transparent 
material. preferably of different colors, to form a pleas
ing glow from the Iigbt visible through the foraminated 
or woven wire casing from all sides of the stove. 

OIL STOVE OR LAMP. - W illiam W. 
Batchelder, New York City. This stove or lamp has a 
bnrner designed to produce the largest possible surface 
of flame by causiug the flame to burn iu a zigzag, 
fluted, or rutile shape, givin,,- a flame surface much in 
excess of the area which tbe width of the wick would 
otherwise afford, and a maximum amonnt of light and 
heat from the quantity of oil burned. 

WEB CUTTER FOR LINING MACHINES. 
-Arnold W. Schlichte, New York City. This is an at· 
tachment for use witb a machine formerly pateuted by 
the same inventor, to provide for the automatic action 
of the web-severing mechanism, such Jllilchanism in the 
old construction having been operated by hand. 

HEAD CHECK Loop. -John H. Rafferty. 
Worcester, Mass. This is a device adapted more es
pecially to hold headcheck reins to the crown strap of a 
harness bridle, and adapted also for use as a driving 
rein loop, being intended as a .imple, inexpensive, 
ornamental, and reliable loop of this character. 

H ARNKSS PAD. - Willard A. Bates, 
Princeton, Me. This invention consists in Inflexible 
housing pads, united flexible connection, and provided 
each \\ ith a rocker at or near its transverse center, 
whereby tbe rockers will act against the under side of 
the saddle pads, to enable the housing pads to rock in 
the direction of the ends of the saddle, making a pad 
which can be adjusted to flt any horse, and which will 
adjust itself so that the whole surface of the pad will 
bear evenly upon the horse. 

BUILDING. -Jarnes W. Brook, Lynchc 
burg, V.. Combined with the frRming are roof sec
tton� llingea or pivoted together, one of the sections 

$citutifi c �lUtritIU. 
being hinged or pivoted at its outer edge to the fram
ing, and the other section being movable at its outer 
edge to and from the hinged edge of tbe first section, 
with other novel features, the invention being ap· 
plicable in the building of ice houses and other 
structures. 

BABY CARRIAGE BRAKE. -George W. 
Dolby, Tremont, N. Y. This brake consists of a rope 
or chain adapted to be secured to the handles of tbe 
carriage, twin hooks for engaging the felly of the 
wheel, having a common shank, and secured to the rope 
or chtLin, and a spring interposed in the chain, the 
device effectually preventing the vehicle from moving 
far, even on an inclined tJiurface. 

SLEIGH KNEE. - Seth C .  D o a n e, 
Stevens Point. W is. Combined with the runner and 
the beam i. a knee having a ball and socket joint 
which forms a connection with the runn�r, so as to per
mit a certain amount of motion of the runner while 
securing the I'equisite strength. 

POULTRY COOP. - Robert Yoakum , 
Dallas, Texas. This a portable folding coop, more es
pecially  designed for the transportation of fowls to 
market by rail or boat, and is  so constructed that the 
coops may be readily dismantled or knocked down for 
return to the owner in packed and folded bundles, 
while the parts may be easily cleaned. 

MIXING LIQUIDS. - B e n  j a m  i n F. 
Phelps, Kansas City, Kansas. 'rhis is a device consist· 
ing of a rocking frame on which is pivoted an arm 
carrying a cup held on toj> of each g l as8 con taming the 
liquid. a platform being held vertically adjustable on 
the arm and carrying the glass, for mixing and shaking 
liquids thoroughly and efficiently. 

Ev APORATING ApPARATUS. -Richard 
G. Peters, Manistee, Mich. This invention is designed 
to secure the continuous evaporation of sal t brine under 
vacuum by a continuous feed of brine and a continuolls 
discharge of salt precipitated, the vacuum being sealed 
by immersion of the outlet of the discharge pipe iu a 
tank of brine, where the salt is received by the buckets 
of an endless carrier and elevated to dripping bins or 
to other means or appliances for drying. 

A p P A R A T U S  FOR ABRADING AND 

by the metric system, notes on the antidotes to differ
ent poisons, systems of numbering spectacle glasses, di
mensions of parts and organs of the hnman body and 
their weights, and Professor Atwater's tables of foods 
and dietaries. After these the dictionary proper be· 
gins. Its character Is of an extensive nomenclature, 
but with comparatively short definitions. It is a work 
for strictly dictionary use, not of cyclopredic capacity. 
It will be a most valuablt: addition to any scientific 
l ibrary. 

REPORT OF THE COMMISSIONER OF EDU
CATION FOR THE YEAR 1887-88. 
Washington : Government Printing 
Office. 1889. Pp. xi i, 1209. 

This valuable report treats of the edncational work of 
the United States, the history and present aspects of 
education, and all recent occurrences in that field. The 
discussion of questions relating to different puhlic in' 
stitutions, statistics of school systems, traIning of 
teachers, secondary and superior instruction, profes
sional illstruction. kindergartens, and manual training 
are all treated at length. It is so comprebensive that it 
does not lend Itself to a report. It may truthfully be 
said that all interested in education will he certain to 
flnd something in their own department of value and in· 
terest in its pages. The statistics are very exhaustive, 
covering all the prominent insti tutions of the United 
States. Many familiar names appear among the insti' 
tutions treated of; among otbers a description of the 
Pratt Institnte, whose work has been illustrated in our 
pages, is given. 

THE FIRST BOOK IN COLOR. By Stephen 
W. Tilton . Boston : Pu blished by 
th e author. 1889. Pp. 137. P dce $1.  

The title o f  this book expresses its field. It is in
tended to give a practical system of color study which 
can he applied to the artist's use by carrying out its 
principles. It is claimed that all natural colors can be 
imitated by the mixture of pigments. It is un iuterest
ing attempt to make abstract theory subserv ient to 
practice. 

PRATT I NS'l'ITUTE RECORD. Published 
by Pratt I n sti tute, B rook l yn , N. Y. 
Pp. 53. 

POLiSHING.-James H. Niland, Port Jervis, N. Y. Tbi. number of the Record of the Prat.t Institute of 
This invention relates to machines for cutting and Brooklyn discloses what the i nstitute is  doing, its needs 
polishing glassware by a revQlving wheel, and provides I and prospects. The president's address indicates his 
improved means for agitating the abradmg and polish- . desires. The Thri ft. Associat ion and financial aspe�ts 
ing mnterial to prevent its settling in the re8ervoir, and aud probable 8uccees of i t l5  undertakings are given am
for applyiug it evenly and frequently to the cutting and pie space. An bxcelient i l lustration of the institute is 
polishing tool . used as frontispiece. The Thrift Association, to which 

HEMMER . .  - Isaac Schneer New York we bave alluded, is a species of savings bank which is 

City. This iS a single Seaming attachmen
'
t for sewing ma- conducted ill unison with the work of the institute. 

chines, designed to produce a flat single seam, especially 
desirable for uOlting the sleeve of a shirt to the body 
and the body to the bosom. SCIENTIFIC AMERICAN 

SLIDING SASHES. - S idney R. Dl'acon, B U I L D I N  a E D I T I O N . 
Loo Angeles, Cal . This in vention provides means 
whereby a slidmg window sash may be swung within 
the room to facilitate its cleaning, there bemg combiued 
with the sash an attached hinged bolt, in  connection 
with certaiu devices used therewith. 

FOLDING SEATS. - John M. Sander, 
Bloomsburg, Pa. Tbis · invention relates to hinges to 
be used on opera chair", school desks, etc.,  providing 
therefor a hinge which will be noiseless, and at the 
time simple and durahle in constructton. 

F EBR UARY N U MBER.-(No. 52.)  
TABLE OF CONTEN'l'S . 

1. Elegant plate in color" of a cottage on Staten 
Island, N. Y., from drawings and specifications 
supplied hy Munn & Co. Perspective elevatiolJ, 
floor plans, anll details. 

�. Plate in colors of a residence at. Buffalo, N. Y .  
Floor plans, sheet of elevations, detlltls, etc. 

The charge jor Insertion under thw head is One lJotlar 

a line for each insertion : alxmt eight words to a lin • .  
Advertisements must be  received at  publicarum offiCe 

as earty as Thursday morning to appeal' in nertt issue. 

All books, app., etc., cheap. School of ElectrICity, N.Y. 

For Sale-Patent 401,409, for detecting leaks in pl u mb

ing system of hotel8� apartment and office buildings. 
A. H. Brown, 7 W .  26th St., New York. 

New eight-light dynamo aud first-class 2 H. P. Shi p
man enjline, $11 5. E. H. Loomi8. Hamilton, N. Y. 

The advertiser, an inventor, will assign all invention. 
made by him during one year in consideration of a nom i
Dal Bum of money, a smail percentage of proflts, and the 
cost of obtaining patents on each invention. Address 
J. M. Graham, 20a Race St., Philadelphia, Pa. 

FOI' law price8 on Iron Pipe, Valves, Gates, Flt tillgs, 
Iron and Brass Castings, and Plumbers' SuppHes. write 
A. & W. S. Carr Co., 138 and 140 Centre St .. New York. 

Magie Lanterns Wanted--For sale or exchange. Har

bach & Co., Philadelphia, Pa. 

Wanted-To buy a patent of general utility not yet 

introduced. Address, statinll price. terms. and inclosing 
specifications. P. O. box ta1S, Stillwater, Minn. 

Wanled-Competent man to take charge of a machine 
shop building special, heavy machinery. GIve 8�e. ex
perience, references, wages. Address T. R. H" box OOG, 
Chicago. Il l .  

Salesmen can add to their incomes by selling our 
goods on commission . Commissions to one salesman. 
who devoted only one hour dai ly to our (loods. aver8�ed 
twenty-five dollars per month for past three months. 
Our �oods have been on the market for twenty-one 
years, are well known, and are first class in every re
spect. Address " Commission/' care Scientific Ameri .. 
caD, New York. 

Machiue tools, cataiogue No. 47-B ; wood-working 
machinery, cataloJ.{ue No. 52-A i ateam power. catalogue 
No. 48. Larlle:;t l ines offered by any firm in this country. 
Send for bed-rock prices, atatime exactly what you want. 
S. C. Iforsaith Mach. Co .• Manchester, N. H. 

Best Ice and Refrigerating Machines made by David 
Boyle, Chicago, Ill. 140 machines in satisfactory use. 

Guild & Garrison, Brooklyn, N. Y., manufacture 
steam pum ps. vacuum pumps, vacuum apparatus. air 

pumps, acid blowers. filter press pumps, etc. 

For the latest improved diamond prospecting drills, 
address the M .  C. Bullock Mf". Co., ChicllI(o, Ill. 

Preeees & Dies. Ferracute Mach. Co., Bridgeton, N. J 
The Holly Manufacturmg Co" of Lockport, N. Y., 

will send their pamphlet, describing water works ma
chinery. and containing reports of testM. on application. 

Tuerk water motors at 12 Cortlandt St . .  �ew York. 
Screw machines, milling machille8, aud dri l l  presses. 

The Garvin Mach. Co., Laight and Canal  Sts., New York. 

Drop Forgings. Bronze Forgmgs. Upward of 3,000 
d itferent articles. Bil1ing� & Spencer Co., Hartford, Con n. 

Steam Hammer8, Improved Hydrauhc J ack8, and 'fube 
IDxpanders. R. Dudgeon, 24 ColUmbia St., New York. 

Friction Clutch Pulleys. The D. ]'risbie Co., N.Y. city. 

" How to Keep Boilers Clean . "  Send your addrt88 
for free \16 p. book. Jag. C. Hotchkiss, 120 Liberty St... N. Y. 

Magic Lanterns and StereoptICons of · all prices. 
Views illustrating every subject for public exhibitions, 
etc. IT A pl"ofttabl,e, bUHiness jor It man 'With small capi

tal. A l so lanterns for home amusement. 1OO page cata4 
logue free. McAJlister, Optician, 4U Nassau St., N.  Y. . 

For best hoist ing engine. J. S. Mundy, Newark, N . J. 

LocK.-Georg St. Meyer , Felton, Pa. 
This is a reversible lock, designed, with but slight 
changes, to be readily used as a right or left hand lock, 
while it can ulso be used a. an ordinary door lat.ch, the 
invention covering various novel features and combina
tions of parts. 

3. An ornamental carriage house at South Orange, N. 
For the original Bogardus Universal Eccentric Mil l ,  

li'oot a n d  Power Presses. D r i l l s ,  Shears, e t c  . •  address J .  
the new aud itorium building, S. & G. F .  Sim pson , 26 to 36 Rodney St., Brooklyn, N . Y .  

J. Perspective elevation. 

4. Engravings of 
Chicago, Ill.  

RIDGE AND HIP COVERING F O R 
ROOFs. -Thomas Toner and John E. Carroll ,  of No. 32 
North Fifth Street, Philadelphia, Pa. This is a new 
article of manufacture consistmg of a series of plates 
adapted to be easily and conveniently applied by the 
roofer, to prevent all leakage of roof water, and at the 
same time give an ornamental appearance to the build
ing. 

METALLIC SHINGLE. -- The above in
ventors have also patented an improved form of 
metallic sbingle, which is designed when applied to be 
securely interlocked and braced, and prevent all back 
water from passing on to the wood on which the shin· 
gles are laid. 

NEW BOOKS AND PUBLICATIONS. 

THE CONVERSA'.rION METHOD FOR 
SPEAKING, READING, AND WRITING 
GERMAN. Intended for self-study 
or nse in schools. By Edmond Gas
ti neau, A.M. Ivison , Blakeman & 
Com pany, New York and Chicago. 
Pages xx, 534. 

The Gastineau method of learning to speak lan
guages is based as nearly as possible on the natural 
method. It is a development, of conrse, of the old 
Ollendorff system, but greatly perfected. Throughout 
a great part of the work the parallel systems are given, 
the English and German filling their respective col umns, 
one being a literal translation o f  the other. Besides 
tbis, where deemed necessary, phonetic spelling is nsed 
to give the pronunciation of the German. A nnmber 
of exercises in text and written hand, with vocabu· 
laries nnd" r different headings, are very valuable and 
are well adapted to carry out the object of the work. 
A t its end some 70 pages are devoted to the grammar 
proper of the lal'!l:nage. The Gastiueau system bas ac
qnired snch popularity that it vouches for the value of 
this work. 

THE NATIONAL MEDICAL DICTIONARY . 
By John S. Bil l i ngs. Vol. I. A to J. 
Phi ladelph i a : Lea Brothers & Co. 
1890. Pp. lvi, 731.  

The eminence o f  the editor and compiler o f  the pre�
ent work is the best voucher for its valne. Its title suffi
ciently expresses its cont.ents, which Include everything 
relating to medicine. It opens with the doses of differ
ent medicines in apothecl\ries' wei"hts l\nd mell�\lrell IlDd 

5. A Staten Island cottage, costiug $3,300 complete. 
Fioor plans and perspective elevation. 

6. A resideuce at Portchester, N. Y. Cost $1 1 ,500. 

Lamb & Rieh, New York, architects. Pians and 
perspective elevation. 

7. A dwelling at Hill View, Dunwoodie, N. Y. Cost 
$5,100 complete. Floor plans and perspective 
elevation. Architect, C. E. Miller. New York. 

S. Design for a cottage at Mystic, Conn ..  by F. W. 
Beall, architect, New York. Elevations and floor 
plans. 

9. A double d welling house at Stamford, Conn .,  
erected at a cost of $7,800 complete. Plans and 
perspecti vee 

10. Cottage erected at Larchmont M anor, N. Y. Cost 
$4,350. Floor plans and perspective. 

11. The new Carteret club building erected at Jersey 
City Heights, N: J., from designs by Bradford L. 
Gilbert, of New York. Cost $20,000. 

12. The Oriel Row of thirl een houses, San Francisco, 
Cal. Erected at a cost of $5,800 each. Plans and 
perspective. 

13. A recently erected cottage in . . Iselin's Park," New 
Rochelle, N. Y. Cost $6,000. Perspective and 
floor plans. 

14. A very pretty cottage at Hill View, Dunwoodie, 
N. Y.. recently completed at a cost of $5,000. 

Chas. E. Miller, architect, New York. Floor plans 
and perspective elevatiou. 

15. Miscellaneons Contents : Baths in school houses.
Combined wood worker Rnd moulder, illustrated. 
-The Gurney Hot Water Heater Co.--A pra.cti
cal device for working window shutters. iIlus' 
traled.-Square turned work for balusters, 
columns, etc. 

1'he Scientific American Architects and Builders 
Edition is issued monthly. $2.50 a year. Single copies, 
25 cents. Forty large quarto pages, equal to about 
two hundred ordinary book pages : forming, practi
cally, a large and splendid MAGAZINE OF ARCJ{lTEC
TURE, richly adorned with elegant plates in colors and 
with line engravings, iIl llstrating the most interesting 
examples of Modern Architectural Construction and 
allied subjects. 

The Fullness, Richness, Cheapness, and Convenience 
of this work have won for it the LARGEST CIRCULATION 

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

MVNN & CO .. PUBLISHERS, 

361 DrOlldwal, Now York, 

Split Pulleys at low prtces, and of same strength aud 
appearance as Whole Pul1eys. Yocom & Son's Shaftina
Work., Drinker St_. Philadelphia, P". 

HINTS TO CORRESPONDENTS. 

N ll m ell ll n d  Addrells must accompany all letters, 
or no attention will be paid thereto. 'l'bis is for our 
i nformation, and not for publication. 

Reh'!rell e e lJ  to former articles or au!!\wers 8honld 
give date of paper and page or number of question. 

' ,u l ll i rlelll not answered in reasonable time 8hoIJ ld 
be repeated: correspondents will bear in mind that 
Borne answers require not a little research, and, 
thongh we endeavor t.o repl y  to all. either by letter 
or in this department, each must take his turn. 

S ll cclal W rltteu I . .  fo rm a l l o  .. on matters of 
personal rather than genen,1 interest .:!annot be 
expected without remu ueration . 

Sclen l i li c  A m e d ,'a .. S U I' p l em p  .. ,. referred 
to lIlay be had at the ollice. Price 10 cent.s each. 

Book. referred tQ promptly supplied on receipt of 
prICe. 

M i n e ra i .  sent. for examination should be distinctly 
marked or labeled. 

( 1 806) H. A, asks : What is added to 
paraffine in the manufacture of chewing gnm, to canE'e 
it to become plashc? A. A very l itUe olive oil and 
some glycerine are mel ted in with the wax. Tbe 
glycerine, as a softening agent, must be regulated in 
amount by the temper of the original paraffine. 

(1807) W. H. L. asks : 1. H ow to stain 
white spots in buffalo horns, so as to pol ish;  the horns 
have white tips, and a long the top nre a gray or a 
brown, and we cannot get a good black pol ish on them. 
A. Treat the spols w ilh a solution of nitrate of sil ver, 
and expose to the 8UD.  The treatment may have to be 
repeated. 2. Please give receIpt to po l i sh the same. 
A. For several methods \\'e refor you to our answer to 
query No. 1824 in a recent i8sue of this paper. 

(1808) C. H .  W. asks : 1. Whether 
cotton, when packed in bales and stowed in the hold 
of a sh i p, and free from greuse or any other foreign 
suhstance, can ign ite sponta"eously witbout the aid of 
any outside agency. A .  It is very improbable ; pure 
cotton cannot be regarded as spontaneously inflam
mable. 2. To what is the fact of spontaneous combus· 
tion, as in the case of cotton, IIttributable?  A. To the 
presence of bales whose contents have absorbed COttOIi 
seed oil. - This has recently been point.ed \lilt in our 
CO\!1ml!S 1\6 tI source of cl!ln{:er. 
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Jeitutifi c !mtricltt. 
(Itl09) G. '1'. W. writes : H ow can I -I lay an undergrounel drain one foot or eighteen inches 

restore the polish to • slab of black marble which haR eleep around the perimeter of the cellar. 

been roughened in spots by acid fal l ing on it, but ( 1818) H. C. B. asks : 1. What is th" 
which has not penetrllted much into the stone ? A. alternating, as elisttnguished from the continuous 
Polishing is your only resource. Ground pumice may current ? A. A n alternating current consists of electric 
be followed by finely powdered marble and finally plllsations in opposite directious succeeding each other 
whiting, or any polishing alrents of similar character with great rapidity. 2. Can the simple electric motor 
may be used in the order of their fineness. be run with the alternating current ? A. No. It requires 

(1810) T. P. H. asks : 1. How to take a direct current. 3. Does it make any difference, pro· 

the stains from a solution of blue vitriol out of cotton vided you get the right amount of wire on an armature 

goods. A. Wash out thoroughly with soap, followed coil of simple electric motor, whether it is wound evenly 

by ammonia. After thiB, if the stain is  not entirely or not ? A. There i s  Borne 10AS in loose winding. It 

gone, soak in lemon jnice. 2. How is it that if you iB best to wind as compactly as possible. 

bottle CIder, place bottle i n  cold water, and let water (1819) F. W. P. asks : 1. What will be 
come to a boil, the CIder will not work, whereas if you the difference between the number of heat nnits ex
simply bottle it and set it away, it will  work? A. The pended in producing the hydrogen by dissociation of 
heat kills the ferment, a low form of primitive organ- the ga.es of water and the n"mber obtatned and avail. 
ism, npon whose existence and presence the fermenta- able for generating steam by reassociating them in the 
tion depends. 3. Will you please explain the Grenet act of com bustion ? A. Theoretically none ; practically 
battery ? A The sulphuric acid d issolves the zinc, a los. of 10 per cent upward w i l l  be the result. 2. How 
hydrogen is liberated at the carbon surface. to be in· many atmospheres of pressure could be applied to hy
stantly oxidized, forming water at the expense of tbe drogen and it remain in its gaseons state ? A. At ordi 
oxygen of the chromium trioxide. The last is reduced nary tempera tures there is no limit, as the critical tem
to sesqllioxide, and combines wit h the snlphuric acid. perature of hydrogen is very low. 

(1820) A. Z. asks : 1. In an induction 
Another portion of the sulphuric acid combInes with 
the potassium, and the potassium and chromium sui· 
phates give chrome alum as they crystallize. coil, how should the thin wire of the secondary coil be 

wound- i n  the same direction as the thick wire of the 
(1811) E. R. B. asks : By whom were 

playing cards invented, and about what time ? A. It is 
nnknown. The first record goes back to the days of 
Charles VI., of France, Febrnary 1, 1392, of which date 
a memorandum exists, to the effect that Jacqnemin 
Grigonneur waB paid 56 sols of Pari. for three packs of 
cards (jeux de cartes). This proves that they were 
known at that date, bllt there is no clew to how long 
they had then been in nse. There is no proof that they 
were invented for the amnsement of this monarch, a. is 
often stated. 

(1812) M. M. M. writes : I know the 
stand you have always taken on the much worn ques· 
t.ion of perpetual motion. and, so far as I know, no one 
has been able to prove that your position is 1I0t tile 
correct one. But suppose such motion shoul d be pro
duced pure and simple, and demonstrated beyond the 
possi bility of doubt to the world, without the least 
mystery concerning its workings. Would it be valuable 
enough to warrant an outlay say of $50 or $100, either 
for exhibition or any other purpose ? A. Yes. 

(1813) S. S. W. asks : Is it cheaper to 
use a 40 horse power boiler when one 20 horse power 
can be made to do the work ? Also how far will steam 
carry from 40 or 50 horse power boiler without con· 
densing? A. There is economy In using the 40 horse 
power boiler where a 20 horse power beiler will do the 
work. The large proportional fire surface of tbe larger 
boilel absorbs the heat that would be lost in the waste 
heat of the smaller boiler, and thereby lessens the 
temperature of the wa8le products of combustion in the 
chimney. There need be no more grate surface III the 
large boiler than would be used under the small boiler. 
For this purpose the sides of the fire chamber cau be 
bricked in on the grate to make tbe area of the proper 
size. Steam may be conveyed from 500 to 1 ,000 feet 
with good effect, where the pipe is full large to lessen 
friction, and thoroughly felted anel boxed. There will 
always be a small amount of condensation under any 
condition. With a properly arranged steam plant there 
need be no more loss in pressure than from 7 to 12 
pounds for above distances. 

(1814) G. L. L. asks how to obtain water 
from a lake elevated 10 feet above land . I wish to irri· 
gate, but a ridge knoll or hill l ies bet.ween the said lake 
and the land to be irrigated, fully 40 feet high, distance 
900 feet. The question Is how to obtain or convey the 
lake water over the hills any plans or sug!!estion would 
be thankfully received. A. There is no royal road to 
convey the water over the ridge. If you cannot go 
around, nor through, there is but one way left, which 
is force, which may be in the form of a windmill  for 
economy in rnnning. As the pipe l ine wonld be a siphon, 
the work of the windmill wonld be comparatively 
light, by which a larger volnme would be diRcharged 
than if pumping to a reservoir on the hill only. When 
you lind how much water yon will require at constant 
1I0w, address the makers of windmills advertised in 
SCIENTIFIC AlrERICAN, for details as to size and cost 
of plant. 

(1815) F. F. F. asks for a good receipt 
for making indelible Ink for marking l inens, that will  
be black and will not wash out. A.  For formulas for 
inks we refer to our SUPPLEMENT, No. lIl7. 

(1816) H. D. B. asks : Is the core of the 
telegraph magnet or any other made of iron or steel ? 
A. Soft wroulrht iron. 2. Will it do to have them fast
ened to a piece of iron lIat and not in U shape ? If so, can 
any blacksmith make them (the cores and yoke piece) ? 
A. Yes ; if the cores and lIat yoke piece are well fitted 
together. 3. C .. n you teU me how to make a battery 
strong enough to light three 4 candle power lights ? A. 
See SCIENTIFIC AMERICAN. vol. 57, p. 116. 4. How to 
make a cheap powerful electric motor to run a lathe. 
What size wire to wind magnets with, and abont how 
much the whole thing will cost ? A. See SUPPLEMENT, 
No. 641. 

(1817) J. A. C. says : We have built 
several stone cellars with sand aud lime, and pnt two 
courses of brick on the bottom and two rourses 
on the sides (the brick were laid in Portland ce
ment); with all this precaution the cel lars Jill with 
water 2 feet and more whenever it rains. The water 
breaks in through the bottom and sides. How can we 
bnild water-tight cella .. ? A. The best way to make a 
waterproof cellar iB, at the time of building, to spread 
over the cellar bottom a layer of cement made of the 
best Portland cement and clean sharp sand in equal 
parts. Let this layer extend beyond the exterior liues 
of the walls. Erect the walls on the cement, and as 
the walls go np, cover them upon the outside with an 
inch or two inches of the same cement. carefully joiuing 
It to the cement 1I00r. Th',; �s the only effective-way 
we know of to realize a perfectly wat�rproof cellar, and 
its success depends upon the excellence of the materials 
employed. The walls  are in this way indosed In ce
Illent, and the cellar i8 In fact a waterproof pocket; or 

primary coil or in the opposite direction? The coil is 
to be used to give shocks. A. It may be wound in 
either direction. 2. Will 50 feet of No. 20 wire and 2 

ounces No. 36 wire make a good coil ? A. This coil 
woulel answer very well ,  but it would be better to use 
J4 the length of No. 18 in lieu of the No. 20. 3. How 
should the ends of the wires of the primary coil be con' 
nected with a magnet and vibrator. so as to work well ? 
A. Connect one terminal of the primary with one pole of 
the battery. Connect the other terminal with the post 
to which the vibrator is  attached, and lastly connect the 
contact screw with the remaining pole of the battery. 

(182 1 )  C. H. M. asks : 1. Why are car 
wheels made to revolve with the axle and not on it ? 
A. The leverage of the wheels over the bearings is less 
when the wheels are secnred to the .. xles. This con
struction is better calculated to withstand lateral 
thrusts. 2. What is the action of car wheels on a track 
when the car is going round a curve ? One must cer· 
tainly cover more surface than the other, yet it  does not 
revol ve faster than the other. A. I n  going around 
curves the truck naturally tends toward the outside of 
the curve, and the wheels being coned, the larger part 
of the outer wheel rides u pon the outer rail, while the 
smaller part of the inner wheel rides upon the inner 
rail, thus wholly or in part compensating for the differ
ent distances traveled by the two wheels. On some 
curves there will be more or less slip of one of the 
wbeels, as often indicated by the singing of the wheels 
as they pass around the curve. 

(1822) C. J. S. asks : 1. What is the best 
way to take the grease off the skin of sea fowl such as a 
loon ? A. Sponge- off carefully with benzine. 2. What 
is the best thing to take staius off white feathers, such 
as a yellow stain on white pigeon ?  A. It elepends on 
what caused the stain ; its treatment in any case is 
difficnlt, as any washing tends to impair the lay of the 
feathers. Alcohol or ammonia might prove efficacious. 
3. Is tbere such a book as a fnrrier's manual ? A. We 
think the Taxidermist's Mauual, 50 cents, wonld be of 
use to you. The Text Book of Tanning, $4, we also 
recommend for treatment of leather in general. 

(1823) H. W. M. says : 1. On artificial 
stone, made from Portland cement, [-here appears at 
certaiu times a wbite etllorescence which disfigures it. 
Wou ld hydraul ic pressure prevent this ? Also would 
beach sand cause this ? A. The etllorescence is due to 
impurities in the materia18 nsed,sllch as magnesian salts, 
either in the cement or sand, probably in the sand. 
There is  no remedy. It will probably disappear in 
time. Hydraulic pressure probably would do no good. 

(1824) G. D. asks if there is a good last
iu/!: cement that wil l  cement rnbher to cast iron that is 
turned off (not polished), for example a rnbber band on 
cast iron wheel or pulley crown face. A. The follow
ing is recommended. Pulverized shellac is soaked in ten 
times it. weight of strong alcohol. It forms a trans par· 
ent mass that in three or four weeks becomes llnid with· 
out the add ition of water. 

(1825) J. E. S. asks : How are mirrors 
sil vered ? A. Mirrors are silvered thu s !  Tin foil is  laid 
on a lIat surface and mercury is poured over it. The 
clean glass is now pushed over the l i quid amalgam, with 
its front edge below the surface. After pressure the 
glass is placed on edge until all the l iquid drains away. 
Often true si lver is  deposited by chemical preCipitation. 

( 1 826) C. McE. says : On a wall of a 
large building in this city is an ivy that covers almost 
all of the wall. In the sprlllg this i vy is filled with the 
birds, who annoy the people in the adjoining house. 
The "parrows seem to build their  ne.ts in the vine and 
then begin to sing at 4 A. M .  every morn ing. Can't you 
help me? A. We are friends of the sparrows, for the 
good they have done us, and are unwilling to advise 
their destruction for the trilling offense o f  seeking a 
comfortable winter refuge. TheIr mating season is 
noisy, which should be borne with patience. When you 
are angry with the bird, think of the w orm. 

(1827) G. A. W. asks : Can you tell me 
how t o  renew a copying tablet after i t  has become soft 
and sticky ? A. It can'be remelteel and cast over again,  
but the best plan is to make a new one, as described in 
our SUPPLEMENT, No. 438. 

(1828) F. O. C. would like to know the 
ingredients of the lRcquer used by electrical companies 
to cover telegrnph instrnments. A. The lacquer for in· 
struments is made from clear shellac or seed lac dis
solved in 9� per cent alcohol, 1 of lac to 12 or 15 parts 
alcohol, settle for a few days. decant, and color if de· 
sired with a l i ttle dragon's blood. Use very thin, and 
heat the articles to be lacquered to 160°. Lacquer 
quickly. The articles must be absolutely clear. A 
finger touch will impair t.he finish. 

(1829) E. H. asks : Will you kindly give 
II formula tor preparing .. blue print " paper that will 

require but a short exposure to sun ! A. See SCIEN

TIFIC AMERICAN SUPPLEMENT, No. 584. 2. Will it 
WOl k well on good linen writing paper ? A. Yes. 

(1830) W. S. R. writes : I have made 
two telephones as described in a late issue of tbe S C I

ENTIFIC AMERICAN, and they will not work. I have fol· 
lowed dIrections as near as possible with what I had to 
work with. 1. Does it make any difference which side 
of the permanent magnet is connected with the two 
pole pieces ? A .  No . 2. Will it work better with a re· 
turn circuit in tbe ground than with a return wire ? A. 
No. 3. Would No. 9 wire be too heavy to use on tbe 
line ? A. No. 9 wire will answer, but it is heavier than 
is necessary. No. 12 is the usual size. You have fai led 
in some particular in followmg the directions. 

(1831 )  O. & B. write : We use a great 
many German mirrors in our business, and as they often 
come to us slightly scratched, so as to remove the sil
vering, we desire to know how we can repair the rault. 
A. It IS considered impossible to effectively repair a 
scratched mirror. The backing on a fragment can be 
loosened by applying quicksilver and tben can be 
placed over the crack, anel tin foil (not lead foil) may be 
applied over all.  Experiment will determine whether 
the method will acswer your purpose. 

(1832) T. B. S. writes : If, as is supposed, 
the sun is nInety-five millIons of miles from the earth, 
call we see it  wit.h the naked eye ? If not, what do we 
see.! A. We see the sun itself. It is 860,000 miles in 
diameter. A 1 inch ball placed 9 feet from the eye is 
approximately to that short distance as the sun is to 
his distance from us. 

(1833) A. T. O. asks : Will common 
wrought iron gas or water pipe turned off inside and 
outside so as to remove scale etc., answer for the cyl· 
inder of the Deprez galvanometer ? A. The cylinder 
shonld be made of soft homogeneous iron. Gas pipe is 
apt to be defecti ve. 

(1834-) J. R. C. says : Please give formula 
for anti-oxidizer to prevent gold and silver articles 
from discoloring during hard soldering. A. A wash of 
a paste of whiting and water dried on the bright parts 
of jewelry or silver ware will save it from oxidation 
while soldermg, but must not interfere with the boraxed 
joint to be soldered. 

(1835) W. R. C. writes : Will you inform 
me if a cemented cistern which has had the taste of the 
l i me well soaked out would do for the storing of cider, 
if air could be kept from the same as in a barrel ? A. 
We should hesitate to recommend it. As a preliminary 
measure we would suggest sponging down the sides 
with vinegar. 

(1836) M. A. E. asks for a receipt for the 
lacquer used on chandeliers. A. The lacquer nsed on 
chandelier work is made of shellac and 95 per cent 
alcohol, very thin and slightly colored with dragon's 
blood to give it the orange color. The lacquer shonld 
stand a few days for the iusolnble part of the gum to 
settle; the clear lacquer should then be poured off aud 
fil terw.. 

( 1837) L. A. C. writes : 1. I havfl an elec
tric bell similar to those used as an alarm or call bell 
on a Bell telephone. Does the bell require an alternat· 
ing current to run It ? A. Yes. 2. If so. how can I 
make a simple device, by means of which to run it by a 
common battery ? A. You can operate the bell by the 
use of a battery and any form of pole changer. A mag· 
neto-electric machine, however, is more economical, as 
it wi!! require a number of cells of battery to produce 
the current necessary to overcome the high resistance 
of the bell. 3. What is the office performed by the two 
permanent magnets, if they are such ? A. The magnet 
polarizes both the magnet core and the armature. 4. 
Can power be transmitted electrical l y  over a distance of 
thirteen miles ? A. This can be elone by placing a 
suitable dynamo at one end of the line and an electric 
motor at the opposite end. 

(1838) G. G. asks : 1. Can .an amateur 
make a home-made telegraph ? A. Yes. 2. In the sim· 
pie electric telephone spoken of in SCIENTIFIC AMERI' 

CAN, December 14. 1889, No. 24, can the magnet be 
broken in the middle, instead of one side, as shown, thus 
saving the expenditure of two magnets ? A. Yes. 3. 
Can an amateur make a simple phonograph ?  A. Yes. 

TO INVENTORS. 

An experience of forty years, and the preparation of 
more than one hundred thousand applications for pa
tents at home and abroad. enable us to under.tand the 
laws and practice on both continents, and to possess un
equaled facilities for procuring patents everywhere. A 
synopsis of the patent laws of the United States and all 
foreign countries may be had on application, aud persons 
contemplating the secnring of patents, either at home or 
a.broad, are invited to write to this office for prices, 
which are low. in accordance with the times and our ex. 
tensive facilities for conducting the business. Address 
MUNN & CO .. oWce SCIENTIFIC A MERICAN, 361 Broad
way, New York. 

INDEX OF INVENTIONS 
For which LeUen Patent of the 

lJolted State. were Granted 

January 28, 1890, 
A N D EACH DEARING THAT DATE. 
LSee note at end of list about copies of these patent •. ] 

Abrading and po1ishinJ( material, etc . •  apPRratus 
for areitating, .J. J .  Niland . . . . . . . . . . . . . . . . . . . 420.243 

Advert.ising automaton for store windows, G. 
Mu.ic . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 420,351 

Arericultural boilE'r. D. W. Bovee . . . . . . . . . . . . . . . . . . .  420.330 

Air brake, automatic, J. B. Stewart . . . . . . . . . . . . . . . . 420.121 
Air moi.tenlnre apparatus, C. N. Swift . . . . . .  420.317, 420,318 
Alarm. See Burelar alarm. 
Alarm lock. R. G. Va.sar . . . . . . . . . . . . . . . . . . . . . 420,256, 420,397 

Anemoscope, re('ording, C. B. Adams . . . . . . . . . . . . . 420,219 
Axle box. A. Robbin. . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . .  490.:157 
Axle. cur. J. M. Mav . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  420 .. 107 
B8Il!!ing, machine for winding, S. Odenbeimer . . 420,354 

Band cutter and feeder. combined, E. J. Vra .. l-
stad . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . 420,129 

Barrel cover, J .  J. O'Connor . . . . . . . . . . . . . . . . . . . . . . . . .  420t.109 
Barrel roller, J. Goodrich . . . . . . . . . . . . . . . . . . . . . . . . . . .  420,058 
Barrel stand, S. R. Mace . . . . . . . . . . . . . . . . . . . . . . . . ... . . .  420,306 
Bathing apPltratus, C. De Choubbersky . . . . . . . . . . . .  420.146 
Battery Dlate, secondary, G. A. J ohn.on . . . . . . . . . . . 420,234 
Beam, com posite. H. C. Hodges . . . . . . . . . . . . . . . . . . . .  420,201 
Bed bottom stretching mechanism, J. J. Loomis . .  42O .. lIU 
BedClothes, clamp tor holdinre, R. X. McArthur . . .  420.083 
Bed. invalid, A. J. Goodwin . . . . . . . . . . . . . . . . . . . . . . . . .  420,197 

Bed or other folding articiest sofa. L. M eirowitz . .  420,206 

Bed.tead. C. E. Cl .. rk . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 420.107 

Benzine can. C. Wagner . . . . . . . .  : . . . . . . . . . . . . . . . . . . . . .  420,320 

Bicycle, A. H. Clark . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  420,036 
Bicycle, C. R. Daven port . . . . . . . . . . . . . . . • . • . . . . • • • . . . .  420,145 
Binder, temporary, J. G. Noble . . . . . . . . . . . . . . . . . . . . . .  420,089 

Block. See Pulley block. 
Board. See Cloth board. Ironing board. 
Boiler. See Agricultural boiler. 
Book, check, L. J. Evans . . . . . . . . . . . . . . . . . . . . . . . .. . . . . 420,150 
Book, duplicating check, D. Nice . . . . . . . . . . . . . . . . . . . . 42O,3ll3 

Boottree, A. M. Moore . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  420,ilO8 
Bottle, DursiDJ(, Graves & Hyer . . . . . . . . . . . . . .. . . . .  420,195 
Box. See Axle box. Cock box. Fare box. Fruit 

box. Letter box. 
Box cover, S. S. G oldman . . . . . . . . .. . . . . . . . . . . . . . . . .  420,196 
Box handle, W. H. Hart . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  420,062 
Bracket. See Dental bracket. 
Brake. See Air brake. Carriage brake. 
Bread raiser, W. M. Shelton . . . . . . . . . . . .  . .  . . .. . . .  420.110 
Brlck machine, F. G rant . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 420,Obb 
Brick pres ••  N. J. Tubb . . . . . . . . . . . . . . . . . . . . . . . . .. . . .  420,128 
Broom holder, T. J. Cook . . . . . . . . . . . . . . . . . . . . . . . . . . .  420,040 
Brush. fountain scrubbing, Dixon & Kopp . . . . . . . . .  420,085 
Building, J. W. Brook . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  420.223 
Burglar alarm, C. H. PhIlpott . . . . . . . . . . . .  . . . . .  .. . .  420,097 
BUrner for petroleum, etc., G. M. Stone . . . . . . . . . . . .  420,124: 
Button, W. F. Whitmre _ _  . . . . . . . . . . . . . . . . . . . . . . . . . . . . 420,289 
Button fasteners . implement for removing, H. S. 

Ginther. . . . . . . . . . . . . . .  . . . . . . . . . . . .  . .  . . . . . . . . . . . 420,340 
Cabinet for hotel .tationery. w. F. Rush . . . . . . . . . . . 420,107 

Can. See Benzine eRn. Milk can. Oil waste can. 
Can for hp,rmetieally sealed reoods, R. T. Smith . . . . 420.116 
Cane mill, W. O. Dunlap . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . 420.147 
Cane slicinJ( machine, 8U2sr, J. N. S. Williams . . . .  420,427 
Capsule mould and stripplnre device, S. R. Bate· 

son . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  420.031 

Car cODstruction, H. C. Hodges . . . . . . . . . . . . . . . . . . . .  4�O.2OU 
Car coupllnre, W. A. Cooper . . . . . . . . . . . . . . . . . . . . . . . _ _  420.22ti 

Car coupling, T. B. Wlnn . . . . . . . . . . . . . . . . . . . . . . . . . .  420.258 

Car door. J. K. Lorton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 420.:105 
Car, dumpi ng, J. R. Robinson . . . . . . . . . . . . . . . . . . . . . . . <120,392 

Car, dumping, G. Ross . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  420,105 

Car, dumping, J. G. Tomlinson . . . . . . . . . . . . . . . . . . . . . . 420.175 

Car stall for horses. E. G. Sbreve . . . . . . . . . . . . . . . . . . . .  420.111 
Cars, pipe couplinJ( for railway, N. Nilson . . . . . . . . . .  420,209 

Cars, st eam heating apparatu� for railway. G .  
Westinghouse, Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  420.132 

Cards in packs, machinery for compo.lnre playing, 
P. Gauchot . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 420,194 

Carpet or upholstering fab,ic, G. S. Gritllth, Jr . . . . 420,269 
Cani"ree brake. baby, G. W. Dolby . . . . . . . . . . . . . . . . . 420.230 
Carriage door window. Lines & Bronson . .  • • .  .. . . .  420,205 
Carrier. See Sheaf carrier. 
Case. See Organ case. 
Cash Indicator and rerei.ter. Kietzker & Dublnokl .. 420,346 
Cement makinJ:,t Inaterials. burning, J. M. Willcox 420,:)11 
Chain, drive, J. Goodrich . . . . . . . . . . . . . . . . . . . . . . . . . . .  420.341 
Chair. See Railway chair. 
Chandelier, extension, H. Horn . . . . . . . . . . . . . . . . . . . . 420,270 
Cheek loop, head, J. H. Ra1l'erty . . . . . . . . . . . . . . . . . . . . 420,244 

Checkrein loop, G. L. Smith . . . . . . . . . . . . . . . . . . . .  0 . . . . 420.172 
Chopper. See Cotton chopper. 
Chuck havinl( revoluble jaws, J. T.  Hayden . . . . . . . .  420.199 
Churn, J. A. & W. D. Gabbert . . . . . . . . . . . . . . . . . . . . . .  420,2S1 

Churn, working body, C. Fuerste . . . . . . . . . . . . . . . . . . . .  420,049 
Clamp. See Extension clamp. l!'loor clamp. Saw 

clamp. 
Clamp. H. K ells . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 420,236 
Clasp. See Harne clasp. 
Clasp, C. H. Orossette . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 420,041 
Clo'et. See Earth clo.et. 
Cloth board, J. W. Jones . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  420,344 
Cock box, stop. A. Ormsby . . . . . . . . . . . . . . . . . . . . . . . . . . .  420,413 
Cock or faucet. self-closing, O. F. HaKeman . . . . . . . 420.155 
Cocks, extension service box for water or gas, H .  

E. Dennis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  420,044 
Cotlln fastener, L. E. Woodard . . . . . . . . . . . . . . . . . . . . . 420.290 

Coin-actuated boxe., electriC detecting apparatus 
for, W. J. Howey . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  420,070 

Coin wrapper, S. S. K imball . . . . . . . . . . . . . . . . . . . . . . . . . .  420.159 
Colter. rollinre, Gale & Tremblay . . . . . . . . . . . . . . . . . . . .  420,051 
Conveyer, chain, F. A. Lockwood . . . . . . . . . . . . . . . . . . .  420,277 

Cooker, steam, T. S. CraiJ( . . . . . . . . . . . . . . . . . . . . . . . . .. . . m.385 
CooP. portable folding poultry, R. yoakum . . . . . . . .  420,200 
Copyinre press, portable, F. O. Climer . . . . . . . . . . . . . . .  420.037 
Corset fasteninre, J. R. Haight . . . . . . . . . . . . . . .  420,409. 420,410 
Cotton chopper and cultivator, combined, P. L. 

Jordan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  420,235 
Counter, coin and cheek, F. J. Hoyt . . . . . . . . . . . . . . . .  420,271 
Coupling. See Car coupllnre. Joint coupling. 

Pipe couplin!!. Pitman coupling. Thill conp
lime. 

Coupllnre jOint, W. Amos . . . . . . . . . . . . . . . . . . . . . . . . . . . .  421),221 

Cribbing iron for horoes, B.  L. E. Gowan . . . . . . . . . . .  420,OM 
Cultivator, E. E. Eddington . . . . . . . . . . . . . . . . . . . . . . . . . . 420,046 
Cultivator, H. H. Sater . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  420.248 
Cultivator. harrow, and marker, combined, H. J. 

Crocker, Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 420.336 
Cultivator, Ii.ted corn. �'. F. & H. Deitchler . . . . . . .  420,043 
Curlinre iron. E. F. A nreell . . . . . . . . . . . . . . . . . . . . . . . . . . 420.325 

Current direction indicator, E. P. Warner . . . . ... . . .  �O,422 
Cutter. See Band cutter. Paper cutter. Sod 

cutter. 
Decoration, interior, Bowers & Pettit, Jr . . . . . . . . . .  420.29:-J 
Decoration, surface, Bowers & Pettit, Jr . . . . . . . . . . 420,263 

Dental anodyne, A. Clark . . . . . . . . . . . . . . . . . . . . . . . . . .  420,186 
Dent.al bracket, Hood & Reynolds . . . . . . . . . . . . . . . . . .  420.069 

Desk, �'. E. Warlnre . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  420,321 
Door cbeck, J. O. Whittier . . . . . . . . . . . . . . . . . . . . . . . . . .  420,134 
Door hanger, G. W. Morrl .. . . . . . . . . . . . . . . . . . . . . . . . . .  420.238 
Draught equalizer, Ryan & McDonald . . . . . . . . . . . . . .  420,:lOO 
Drillin� holes in metalhc wheels. machine for, G. 

H. Everson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  420.37!'J 
Drying machine. fabric, B. 8tetson . . . . . . . . . . . . .. . . . . 420.2 1 "  
Dust collector, W. H. Curtis . . . . . . . . . . . . . . . . . . . . . . . . 420.2'�. 

Dust collector, J. E. & O. M. John.on . . . . . . . . . . . . .  420.072 

Dye, blue, J. Mohler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  420,H>4 
Dye, blue, O. N. Witt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  420.:l72 
Dye, dark blue, O. N. W itt . . . . . . . . . . . . . . . . . . . . . . . . . . .  420,S7' 
Dye. nitroso, A. F. Poirrier . . . . . . . . . . . . . . . . . . . . . . . . . .  420,;.H 1 

Dynamo regulator. J. J. Wood . . . . . . . . . . . . . . . . . . . . . 420,1:i8 
Dynamos or motors. governor for, A. G. Watel"'" 

house . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  420.398 

Eartb clos t, dry, T. W. Carrico . . . . . . . . . . . . . . . . . . . .  420,1132 

Eaves troulZh hanger, C. Van Horn . . . . . . . . . . . . . . . . 420,S66 

Eaves troullb banreer. W. S. Wakeley . . . . . . . . . . . . . . .  420, 176 
ElectriC circuits, automatiC safety cut-oft' for, G. 

Guerrant . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  420,198 
Electric meter. W. F. Smith . . . . . . . . . . . . . . . . . . . . . . 420,214 

Electric motor and reJ(ulator therefor, E. A .  

Sperry . . . .  . . . . . . . . . . . . . . . . . . . . . . . .  " . . .  . .  . . .. . . . .  420,111 
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Telegraph apparatus, E. B. Shafer . . . . . . . . . . . . . . . .  420,300 
Tel9J<raph, priutlnlO\', J. F. McLaulO\'hlln . . . . . . . .... . . .  420,240 
Tele2raphio transmission of index movements. F. 

Oils, Injector burner for hydrocarbon, W. C. 
Jaegle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 420.411 

011 tank and measure. combined, E. Benson . . . . . . .  420,402 

Electric reciprocatilli! tool, H. N. Marvin . . . 420,079. 420.080 

Electric Signal, J. D. T.lor. . . .  . .  . . . . . . . . . . . . . .. . . . .  420,255 
Electric transformer, E. Thomson, . . . . . .•. . . . . . . . .  420,396 
Electrical communicating system, A. G. Hol-

combe . . . . . . . . . . . . . . . .  · . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  420.384 
Oil waste can. Hughes & Cope . . . . . . . . . . . . . . . . . . . . . . .  420,273 
Ore feeder, P. Hinkle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 420.4:14 

Richard. . . . . . .  . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4'lO.1(t.1 
Telephone exchange apparatus. Beach & Cook . .  420.183 
Telephone exchange SWitches, testing apparatus, 

IDI,I de Page, e nch In..,rtion • • •  71) cente a .Re. 
Back Page. ench i n serti." • • •  81.00 n l ilm. 

Engine. See Rotary engine. StEldm engine. Steer. 
ing enlline. 

Evaporatinl( apparatn •• R. G. Peters . . . . . . . . . . . . . . .  420.426 
Exercising apparatus, R. Reach . . . . . . . . . . . . . . . . . . . .  420,415 
Extension clamp. J. J. Tanner . . . . . . . . . . . . . . . . . . . . .  420.216 

Ore •• treating silver and zinc. F. L. Bartlett . . . . . . . 42O,o.lO 
Organ ca.e, R. A. Stout. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  42O.25i 
Oven .belf, sliding. J. H. Knight . . . . . . . . . . . . . . . . . . . 420.290 
Overflow and waster, standing, C. A. Blessing • . . . .  420,328 
Ozone water, making, C. If. W. Stelzer . . . . . .  , . . • . . . .  420,394 

J. J. O'Connell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 420,Wl 
Terret, harness, H. S. Cushman . .••. . . . . . . . . . . . • . . . .  420,042 
Theatrical effects. tank for producing, Taylor & 

Jefferson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  420.126 

The "bove are charges per agate line-about eight 
words per line. This notice shows the width of the line, 
and is s�t in agate type. Engravings may head adver
tisements at the same rate per agate line. by measure
ment, as the letter press. Advertisements must be 
received at publication office as early as Thursday morn_ 
ing to appear in next issue. 

li'abric. See Carpet or upholstering fabric. Pad. See Harness pad. Thill coupling, Bishop & Miller . . . . . . . . . . . . . . . . . . . . . .  420.032 
Thrashing machines, elevator for, J. Walrath . . . . .  420,131 
Tie. See Railway tie. 

Paint com position. J. P. Moser . . . . . . . . . . . . . . . . . . . . .  420.082 
Paper bag machine, W. B. Purvis . . .•. .•. . • . . . . . . . . .  420.000 

fI'an for ventiJation, rotary, J. T. Hope et at . " . . . . .  420,156 
h'an. rotary. B. F. Perkins . . . . . . . . . . . . . . . . . . . . . . . . . .  420,310 USE ADAMANT WALL PLASTER 
Fare box, J. Bricker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  420,265 Paper cutter and printer. A. J. Kletzker . . . . . . . . . . . .  420.388 Tongne support, J. Lauth . . . . . . . . . . . . . . . . . . . . . . . . . . . .  420.204 
Farm gate. automatic, J. J.  Sigafoos . . . . . . . . . . . . . . . . 420,364 Paper pnlp digeRter. W. W. Key . . . . . . . . . . . . . . . . . . . . 420.275 Towel holder. M. Siersdorfer . . . . . .  . .  . . . . . . . . . . . . .  420.252 
Feed regulator, J. J. Horan . . . . . . . . . . . . . . . . . . . . . . . . .  420.385 Pen and pencil holder, U. Bobren . . . . . . . . . . . . . . . . . . 420,033 Towel rack, J. W. Campbell . . . .  . . . . . .  . . . . . . . . . . . . . . .  420.184 
�'eed trough, M. A. Roger. . . . . . . .  . . . . . . . . . . . . . . . . .  420.188 Photographic di pper. E. W. Perry, Jr . . . . . . . . . . . . . . 420.355 Toy, E. F. Murdock . . . . . , . . . . . . . . . . . . . . . . . . . . . . . . . . . .  420,389 
FeUies of metallic wheels. machine for drilling 

holes in the, G. H. Everson . . . . . . . . . . . . . . . . . . . .  420.338 
PhotographiC 111m, lIexible, Walker & Eastman • . .  420.130 
Pin. See Scarf retaining pin. 

Toy pistol, L. HIlI . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  420,008 
Tray, H. S. Brewington . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  420,404 

Fence machine, C. Skinner . . . . . . . . . . . . . . . . . . . . . . . . . 420.11& Pins for pin fasteners, machine for forming, R. J. TroulO\'h. See Feed trough. 
Fence po.t. iron, W. D. Stil lman . . . . . . . . . . . . . . . . . . .  420,122 Shipley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . .  420,362 Truck. D. S. West . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  420,322 
Fifth wheel. carriage, S. M. Cook . . . . . . . . . . . . . . . . .. . 420.423 Pipe coupling. N. Nilson . . . . . . . . . . . . . . . . . . . . . . . . . . . . 420.281 Tuyere, J. Stoll . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  420.286 
F·lIe. cabinet. J. Muhlhauser . . . . . . . . . ... . . . . . . . . . . . . . .  420.239 Pipe coupling, .team, N. Nilson . . . . . . . . . . . . . . . . . . . .  420,210 Typewriter inking rIbbon, L. H. RolO\'ers . . . . . . . . . . . .  420.312 
Fire alarm system, electric, J. Speicher . . . . . . . . . . . . 420,173 Pipe fittings, apparatus for threading. J. L. Clark Umbrellas, H. Alfman . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . 420.375 
Fireproof construction for buildings, L. IJ. Sagen. et at . . .  . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . .  420.189 Umbrellas, machine for turning ribbed collars 

dorph . . . .  . . . .  . .  . .  . .  . .  . .  . . . . . . .  . . .  . . .  . .  . . . . . . . . . . . .  420.282 Pipe welding apparatus. J. Simpson . . . . . . . . . . . . . . .  420.213 for, W. E. & D. E. Doolittle . . . . . . . . . . . . . . . . . . . . . .  420.045 
Floor clamp. Warren & Jordan . . . . . . . . . . . . . . . . . . . . . .  420,288 Pipe wrench. E. Cook . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 420.039 Valve, O. F. Burton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  420.224 
Floor coverinl( • •  Iatted. H. W. Waycott . . . . . . . . . . . . 420.369 Pitman coupling. C. C. Shnlts . . . . . . . . . . . . . . . . . . . . .. . .  420,112 Valve for sewers or drains, ftap, H. Walker • • .•. . . .  420,:-«)7 
Fruit box. Hunt & Rappleye . . . . . . . . . . . . . . . . . . . . . . 420.157 Plating macbine. C. M. Hine . . . . . . . . . . . . . . . . . . . . . . . .  420,382 Valve gear. M. E. Hal l . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4..?().058 
�"urnace. See Metal1ur�ical furnace. Plane for planing the bottoms of grooves In Vehicle spring, C. L. Thomas . . . . . . . . . . . . . . . . . . . . . . . . 420.395 
li'urnaces, kindling fire in, H. Hackney . . . . . . . . . . . . .  420,056 mouldings and ornamental woodwork, G. Hey- Vehicle step. A. Colbert . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  420,143 
Gauge. See Pressure gauge. meier . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 420.232 Vehicle wheel, J. Kennelly . . . . . . . . . . . . . . . . . . . . . . . . . .  420,075 
Game apparatus. J. EI.on . . . . . . . . . . . . . . . . . . . . . . . . . . . .  420.149 Plane. wood. C. J. Jacob.en . . . . . . . . . . . . . . . . . . . . . . . .  420,386 
Garment .upporter, G. H. Phelps . . . . . . . . . . . . . . . . . .  420.166 Planing machine, H utchinson & Autenrieth . . . .  420,202 
Garment supporter. E. S. Smith . . . . . . . . . . . . . . . . . . . .  420,419 
G as and liquid holder. J. Flannery . . . .  . .  . . . . . . .  420,193 
Gas eogines, gas regulator and equalizer for, W .  

C. Ros.ney . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  420,169 
Gas motor or enj{ine, ammoniacal, P. J .  

McMahon . . . . . . . . . . . . . .  " . . . . . . . . . . . . . . . . . . . . . . . . . .  420,241 
Ga. regulator, J. H. Lehman . . . . . . . . . . . . . . . . . . . . . . . 420.412 
Ga. washing apparatus. N. C. Dye . . . . . . . . . . . . . . . . . .  420.378 
Gate. See F'arm gate. 
Glue stock, apparatus for dl •• olving. T. P. MiIli· 

I(an . . . .  . .  . . . .  . .  . . . .  . .  . . . . . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . . . . . .  420,163 
Grain binder cord holder. W. Ogden . . . . . . . . . . . . . . . 420.092 
Grain binders, bundle carrier for, A.. Lecheler . . . .  420.237 
G un carriage. S. Seabury . . . . . . . . . . . . . . . . . . . . . . .  . . . . 420,170 
H u n  .ight. adju.table tubular. J .  S. Blankman . . . .  420,261 
" un. spring air, M. F. Stanley . . . . . . . . . . . . . . . . . . . . 420.316 
Hair curler and comb. combined. Monfort & Peck 420.081 
Hame. J. Ackerman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 420.027 
Hame, D. Schoonmaker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  420.�1 
Hame clas p, J. E. Himmell . . . . . . . . . . . . . . . . . . . . . . . . . .  420,381 
Handle. See Box handle. 
Hanger. See Door hanger. Eaves trough hanger. 

Hat hanger. 
Harness pad. W. A. Bates . . . . . . . . . . . . . . . . . . . . . . . . . . . .  410.222 
Harrow. di.k. E. C. Boyer . . . . . . .  , . . . . . . . . . . . . . . . . . . .  420.403 
Harvester. D. W. Bovee . . . . . . . . . . . . . . . . . . . . . .  420.829. 420,376 
IJat hanger. A. J. Allen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 42O,0?.8 
Hatchet. S.  Roger. . . . . . . . .  . . . .  . . . . . .  . . . . . .  . .  . . . . . . . . . 420,104 
Hay tedder and hay rake, comhlned, S. L. Den. 

ney . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  420,228 
Heater. See Ventilating heater. 
Hinl(e for folding seats. J. M. Sauder . . . . . . . . . . . . . .  , 420.�46 
HoldbaCk vehicle. W. G. Lansing . . . . . . . . .  . .  . . . . . .  .;20,161 
Holder. See Broom b older. Gas and liquid hold· 

ere Grain binder cord holder. IJight holder. 
Pen and pencil holder. Sash holder. Towel 
bolder. 

Hook. J. L. Murphy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  420.207 
Horse boot. A. Mc [{ay . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 420.208 
Horseshoe, T. F. E\'ans . . . . . . . . . . . . . . . . . . . . . . . . . . . .  420.151 
Ho.e bridge. A. H. Hatchard . . . . . . . . . . . . . . . . . . . . . . .  420.06.'\ 
Hose to coupling. tool for fasteninll. C. E. Hud' 

son . . . . . . . . . . . . . .• . . .  . . • . . . . . . . . . . . . . . . . . . . . . . . . .  . . . .  420.272 
Hub boring machine. metalliC. G. H. Everson . . . . .  420.339 
Index center. F. J. Miller. . . . . . . . . . . .  . . . . . . . . . .  . . . . .  420,278 
Indicator. See Cash indicator. Current direction 

indicator. Wind vane indicator. 
Insul ating casing, .J. A. Seel y . . . . . . . . . . . . . . . . . . . . . . .  420.171 
In sulating device, "as pipe. E. W. Rice, Jr . . . . . . . .  420,391 
Iron. See Cribbing iron. Curling iron. 
Iron, apparatus for decarbonizing and purifying, 

R. F. Ludlow . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  420.078 
I n ning board. G. W. G ardner . . . . . . . . . . . . . . . . . . . . .. . .  420.297 
[ roninl( machine. D, H. Campbell . . . . . . . . . . . . . . . . . .  420,405 
.1 "ck. See W agon jack. 
J oint. See Couplin� jOint. 
J oint coupling, universal . F. Schoff . . . . . . . . . . . . . . .  420.284 
Journal bearing, anti.friction, W. E. Elliott . . . . . •• 420.047 
Keyhoard. transposinlO\', C. M. Richard . . . . . . . . . . , . .  420,359 
K nife. See Meat kn ife. 
Knlttin" machine. cIrcular. J.  C. Egl} . . . . . . . . . . . . . .  420.190 
Lam p. electric arc. R. Schefbauer" . . . . . . . . . . . . . . .  420.�14 
J.lamp, electric arc, C. E. Scribner . . . . . . . . . . . . . . . . . . 420.109 
Lamp. hanging, A. Patltz . . . . . . . . . . . . . . . . . . . . . . . . . . .  420,211 
Lamp socket, incandescent, H. Lemp . . . . . . . . . . . . .  4.20.077 
Lamp socket, i.ncande.cent. M. J. Wightman. . . . .  420.370 
Lamp, wall. J. M. Satterfield . . . . . . . . . . . . . . . . . . . . . . . . 420.250 
La mps, const ruction of. Harringer & Johnston . . . .  420.139 
Lasting machine, E. h'. Grandy . . . . . . . . . . . . . . . . . . . . . 420,263 
Latcb. C. W. Trotter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  420,365 
TAttch. gate, T. C. Chapman . . . . . . . . . . . . . . . . . . . . . . . . .  420.142 
Lat he, vertical gang, J. H. Haskins . . . . . . . . . . . . . . .  420.064 
Letter box, J. G. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  420.114 
Level. plumb. C. E Niel.en . . . . . . . . . . . . . . . . . . . . . . . . .  420,242 
Light holder. J. O. Barrett . . . . . . . . . . . . . . . . . . . . . . . . . . . 420.292 
Lightninl( arrester. C. A. Plluger . . . . . . . . . . . . . . . . . . 420.006 
Lining machines. web cutting attachment for, A. 

W. Schlichte . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  420 .. 28:1 
J.liquid mixing machine, B. F". Phelps . . . . . . . . . . . . . . .  420,356 
Lock. See Alarm lock. Master key lock. N ut 

lock. 
I.ock. G. St. Mpyer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  420.285 
Lock, W. H. Taylor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  420.127 
T..ag rollin>! apparatus. O.  E. Jobnson . . . . . . . . . . . . . . 420.387 
Loom let.-off motion,  G. Kerr . . . . . . . . . . . . . . . . . . . .  . .  420.158 
Loon; sheddlnl( mechanism. Stafford .& Barrett . . . .  42U.118 
l..aoms. jacqUltrd attachment for. Stafford & 

Poland . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  420.119 
Mnllnet. therapeutic. T. H. Hicks . . . . . . . . . . . . . . . . . . .  420.300 
Magnetic separator, G. Conkling . . . . . . . . . . . . . . . . . . .  420.334 
'Ian holes. fllI inl( for. J. Flannery . . . . . . . . . . . . . . . .. . .  420.192 
Ila,terkey lock, T. Taylor . . . . . . . . . . . . . . . . . . . . . . . . .  420.174 

I eat knife. N. C. Oakley . . . . . . . . . . . . . . . . . . . . . . . . . . .  420,090 
.\1 eat mi xer. J. Zimmerman . . . . . . . . . . . . . . . . . . . . . . . . . .  420,291 
loletals f�m their ores, separation of, M. Craw-

ford . .  . .  . . .  . . . . . . . .  . . .  . .  . . . . . . . . . . . .  . .  . . . . . . . . . .  420.377 
M etallu rgical furnace. F. T •• Bartlett . . . . . . . . . . . . . . .  420,029 
Meter. See Electric meter. 
Milk can. A. W. H. Smith . . . . . . . . . . . . . . . . . . . . . . . . . .  420,2503 
Mill. See Cane mill .  Rolling mill . 

Planter, check row, W. R. Morse . . . . . . . . . . . . . . .  � . • . . 420.280 
Planter, seed, S. I •. Allen . . .  . .  . . . . . . . . . . . . . . . . . . . . . .  420.181 
Plow, Miller & Ander.on . . . . . . . . . . . . . . . . . . . . . . . . . . .  420.350 
Plow. H. H. Sater . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 420,247. 420,249 
Plow. h'. H. Wi.sler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  420.259 
Plow. side hill. Wiard & Judd . . . . . . . . . . . . . . . . ... . . . . .  420,218 
Pneumatic separator and grader, J. F. G ent . . . . . . . 420,1)3 
Post. See Fence post. 
Power .hipping mechan i.m, W. H. Lafaelle . . . . . . . 420,160 
Press. See Brick press. Copying press. 
Pressure gauge, A. E. Tavernier . . . . . . . . . . . . . . . . . . . . 420,287 
Printing i nstruments or apparatus for telegraphic 

or other uses, J. H. Rogers . . . . . . . . . . . . . . . . . . . . . .  4�358 
Printing machine. chromatic, H. F. Wyatt . . . . . . . . .  (20.399 
Pulley block, T. E. Wardwell . . . . . . . . . . . . . . . . . . . . . .  420.177 
Pulley, separable, V. W. Coddinl(ton . . . . . . . . . . . . . . . . 420.038 
Pulley. wood. W. R. �·ee . . . . . . . . . . . . . . . . . . . . . . . . . . . .  420.26"1 
P u l p  collecting machine, Dunn & Stricker . . . . . . . . . �148 
Pump, pneumatic beer, Glennan & Hamilton . . . . . . (26,052 
Quilting machine. M. [{ o�b . . . . . . . . . . . . . . . .  . . . . . .  . .  . 420,276 
RaCk. See Towel rack. 
Radiator, portable hot air. Plougb & Giles . . . . . . . . . 420,390 
Radiators. hot c]m�et for steam, M. I,. perr . . . . . . . .  420,006 
Rail way, aerial,  H. N. B. Giuseppi. . . . . . . . . . . . . . . . . . .  42 1,154 
Rail way chair. G. W. Ritte .. bach . . . . . . . . . . . . . . . . . .  420.167 
Railway chair and its fastemng, R. T. White . . . . . .  420,133 
Railway slots. automatic cover for cable, G. W .  

Higgins . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  420,233 
Railwny tie, L. Haas . . . . .•. . . . . • • • • .•. . . . . . . . . . • . . . . .  420.299 
Rai l way tie, Mc M.anes & Lum . . . . . . . . . . . . . . . . . . . . .  4.20,352 
Rail way time sillnal. C. Barry . . . . . . . . . . . . . . . . . . . . . . . . 420.140 
Railways, conduit for electric street, J. W. Reno .. 420,101 
Railways, device for leveling, W. Rose . . . . . . . . . . . . .  420,245 
Ram and torpedo exploder, submarine, W. K. 

Cavett . . . . . . .  . . . . . . . . . . . . . . . . .  . .  . . . . . . . . . . . . . . . .  420,406 
Razor depository and call bell. combined. W. 

[{ ern . . . . . .  . .  . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 420.,45 
Refrigerating machIne. J. L. Clark ot at . . . . . . . . . . .  420,188 
Regulator. See Dynamo regulator. Feed regu-

lator. Gas regulator. 
Hlce or grain pounder, C. Hoelzel . . . . . . . . . . . . . . . . . .  420,388 
Rivet settinl< machin e. M. N. Bray . . . . . . . . . . . . . . . . . .  420,264 
Roller. See Barrel roller. 
Rolling mill, Reed & Rowley . . . . . . . . . . . . . . . . . . . . . . .  420.100 
Rotary enlll ne, A. F. G. Brown . . . . . . . . . . . . . . . . . . . . . .  420,il31 
Rotary engine. [(nebel & Henning . . . . . . . . . . . . . . . . .  420.347 
Rowinl( apparatu., U. H. Willit . . . . . . . . . . . . . . . . . . . . . 420.137 
Ruler. A. L. Baer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  420,401 
Saddle. harness, O. Taber . . . . . . . . , . . . . . . . . . . . . . . . . .  420.420 
Safety attachment. C. T. Gaither . . . . . . . . . . . . . . . . . . . .  420,408 
Salt or beta-naphthoh ydroq uinone·beta-.ulph on-

ic acid. ammonium. O. N. Witt . . . . . . . . . . . . . . . . . .  420,373 
Sash balance, B. Marshall . . . . . . . . . . . . . . . . . . . . . .. . . . . .  420.425 
Sash fa.tener. G. W. Conntryman . . . . . . . . . . . .  . .  . .  420.144 
Sash fastener, G. li" G minder . . . . . . . . . . . . . . . . . . . . . . . .  420 298 
Sash holder. A .  Wollenweber . . . . . . . . . . . . . . . . . . . . . . . . 420.324 
Sashe •• devic� for swinging sliding, S. R. Deac�n . 420.227 
Saw clamp. drag, M. O. Smitb . . . . . . . . . . . . . . . . . . . . . . . .  420.115 
Saw. cutting·oll'. J. B. Roberts . . . . . . . . . . . . . . . . . . . .  420,103 
Sawing machine, C. L. Tardent . . . . . . . . . . . . . . . . . . . . .  420.319 
Sawing ma chine. horizontal • .1;'. R. Lane . . . . . . . . . . . .  420,348 
Scarf retaining pin, Gaither & lIart, Jr . . . . . . . . . . . .  420.050 
Scarf retaining pin, W. H. Hart. Jr . . . . . . . . . . . . . . . . .  420.061 
Scoop or shovel, W. D. Rowland . . . . . . . . . . . . . . . . . . .  420.106 
Scraping machine, track or rod, S. Griffin . . . . . . . . .  420,3!2 
Screen boards. opening and clOSing, G. Williams . .  420,135 
Screw, tail. Linder & Harris . . . . . . . . . . . . . . . . . . . . . . . .  420.349 
Seat. See Veloci pede seat. 
Separator. See Magnetic separator. Pnenmatlc 

separator. 
Sewing machine, D. H. Cole . . . . . . . . . . . . . . . . . . . . . . .  420.3�3 
Sewing machine feeding mechanism. J. T. Jones . .  420,073 
Sewing machine hemmin2' attachment, L. 

Schneer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 420.251 
Sewing machine. overseamlng. H. H. Fefel . .  . . . . . .  420.191 
Sewing machine take-up, J. Bolton . . . . . . . . . . . . .  , . . .  420.0·14 
Sewing machines, wax pot for. J. H. Stevens . . . . . . 420.120 
Shade roller fi xture. H. W. Simms . . . . . . . . . . .  420,417. 4�0.418 
Sheaf carrier. E. M. Kellol'g . . . . . . . . . . . . . . . . . . . . . . . . . 420.274 
Shears for metal. C. Pettigrew. . . . . . . . . . . . . . .  . . . .•• 420.095 
Shoddy pickers. tooth for. W. H. Bagshaw . . . . . . .  420.182 
Shutter bower. G. F. S. & H. Zimmerman . . . . . . . . . .  420.180 
Sifter, a. h. J. Orr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 420,414 
Signal . See Electric .ignal, Ocean signal. Rail· 

way time signal. 
Sleigh knee, S. C. Doane . . . . . . . . . . . . . . . . . . . . . . . . . . . .  420,407 
Sad cutter. C. Johnson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  420,071 
Spinning spindle .upport. J. H. McMullan, 

420,084 to 420.088 
Splitting machine. C. S. FIfield . . . . . . . . . . . . . . . . . . . . . .  420,152 
Spring. See Vehicle spring. Watch ca.se spring. 
Stand. See Barrel stand. 
Staple driver. T.  V. J ones . . . . . . . . . . . . . . . . . . . . . . . . . . .  420.074 
Steam engine. rotary reversible, J. J. E. H. Payne 420.004 
Steerinll engine, J. B. Lowell . . . . . . . . . . . . . . . . . . . . . . . .  420.162 
Stone com position,  artifiCial, A. M. Blackmon . . . .  420,326 
Stone polish ing machine. W. A. Lane . . . . . . . . . . . . . .  420.203 
Stove cellt er, R. H. Warneford . . . . . . . . . .  . .  . . . . . . .  420,368 
Stove for burning trash, J. M. Mlllholland . . . . . . . . . 420,279 
Stove, gafl, ';. H. Carrington . . . . . . . . . . . . . . . . . . . . . . . . . .  420,22.-1 

Millstone dressing machine, J. J. Chapman . . . . . . . . 420.18.'; Stove or lamp. oil, W. W. Batchelder . . . . . . . . . . . . . . . 420.221 
Mixer, H. Boemerma nn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  420,262 Stovepi pe fastener. H. P. Kohlmyer . . . . . . . . . . . . . . . .  420.076 
Mould. See Capsule mould. Strainer. water. J. �'. WIllis . . . . .  . . . . . . . . . . . . . . . . . . .  420,136 

Velocipede. Hanson & Lobben . . . . . . . . . . . . . . . . . . . . .  420,059 
Velocipede. A. J. E. Readlo . . . . . . . . . . . . . . . . . . ... . . .  420,416 
Velocipede seat. O. Hanson . . . . . . . . . . . . . . . . . . . . . . . . . .  420.U60 
Velocipde .eat. C. H. Veeder . . . . . . . . . . . . . . . . . . . . . . . .  420.421 
Velocipede wheel. O. Hanson . . . . . . . . . . . . . .  . .  . .. . .  420.061 
Ventilating heater, D. L. Stine . . . . . . . . . . . . . . . . . . . . . .  420. 123 
Wal(on jack. N. Allen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  420,400 
Walking, funning. and jumping, appara.tuB for fa .. 

cilitatinl(, N. Yagn . . . . . . . . . . . . . . . . . . . . . . .  420,178, 420.179 
Washing machine, E. [{eith . . . . . . . . . . . . . . . . . . . . . . . .  420.302 
Washinll machine, J. H. Sawyer . . . . . . . . . . . . . . . . . . . . 420.:lJ3 
Washing machine, J. Scharr . . . . . . . . . . . . . . . . . . . . . . . .  420.108 
Washing machine. M. V. Wolfe . . . . . . . . . . . . . . . . . . . . 420.323 
Watch case centers, mechanism for making, (I�. 

Ecaubert . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  420.337 
Watch case centers, mechanism for the maIlJlfac' 

ture of. W. H. Fltz Gerald . . . . . . . . . . . . . . . . . . . . . . .  420,380 
Watch case spring, J. H. Fleming . . . . . . . . . . . . . . . . . .  420.048 
Watchmaker'S tweezer., E. P. Swain . . . . . . . . . . . . . .  420.125 
Water clo.et lIushlnll mechanism. C. A. Ble.slng .. 420.327 
Water motor. W. E. Vernon . . . . . . . . . . . . . . . . . . . . . . . .  420.257 
Weather strl r, Hlgjlin. & Skinner . . . . . . . . . . . . . . . . . . 420.067 
Wheel. See Fifth wheel. Vehicle wheel. Velocl· 

pede wheel. 
Wheel. G. W. Howell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  420.343 
Wick raiser, A. W. Paull . . . . . . . . . . . . . . . . . . . . . . .. . . . .  420.093 
W!.)d vane indicator. H. J. Haight . . . . . . . . . . . . .. . . . .  420,057 
Wire drawing machine, A. H. Llmont . . . . . . . . . . . . .  42O,.l03 
Wire drawing machine, C. S. Morse .•. . •••. • . . . • . . . .  420,165 
Wooden dish machine. W. S. Shotwell . . . . . . . . . . . . .  420.363 
Wool. cleaning, K, F. Stahl . . . . . . . . . . . . . . . . . . . . . . . . . . 420,315 
Wrench. See Pipe wrencb. 

DESIGNS. 
Bracelet. E. P. Beach . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . .  19.608 
BraId, V. G. Schnck . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .... . 19.630 
Eraser. W. H. Londergon , . . . . . . . . . . . . . . . . . . . . . . .. . . . .  19.628 
Miter box, H. C. Mar.h . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  19.629 
Pot or jar, A. Cousen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  19.609 
Radiator, hot water or steam, E. Gurney . . . . . . . . . • . •  19.625 
Radiator. hot water or steam, C. Levey . . . . . . . . . . . . . 19.627 
Rug. W. G. Wilson . . . .  . .  . . . . . . . . . . . . . . . . . . .. . .  19,632. 19,6;)3 
8addletree seats, !lllInlO\' block for, O. Taher . . . . • . . .  19.6�1 
Trimming, I. Goodman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 19.610 
Trimming, F. Leschhorn . . . . . . . . . . . . . . . . . . . . . . . . . . . 19.626 
Wall and celling covering, P. Groeher . .. . . . 19.611 to 19,624 

TRADE MARKS. 
Baking powder. T. P. Burke . . . . . . . . . . . . . . . . . . . . . . . . . . 17,433 
Bell •• alarm bells, and door bells. call, New De-

parture Bell Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  17,(55 
Books. wood bound blank, Pettibone. Well. & Co . . 17,458 
Boots and .hoe •• J. F. Swain . . . . . . . . . . . . . . . . . . . . . . . .  17,463 
Boots and shoe •• bottom poll.h or IInlsh for out-

.oles ot. G. H. Taft . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  17.46! 
Canned oysters, Fait & Winebrenner . . . . . . . . . . . . . . .  17.4:45 
Champagne wine. Hartman & Hnbbard . . . . . . . . . . .  17,((7 
Chicory. Ditmar & Wei •• er . . . . . . . .. . . . . . . . . . . . . . . . . .  17.442 
Cocoa. J. S. Fry & Son.. . . .  . . . .  . .  . . . . . . . . . . . . . . . . . . . . .  17.446 
Dental rubber, Excelsior Rubber Works . . . . . . . . . . . .  17,44.4 
Di.tilled spi rits. A. Wooln er. Jr . . . . . . . . . . . . . . . . . . . . .  17.468 
Flour, wheat, Duluth Im pertal Mill Company . . . . . . 17,443 
Harne.s pads, H. L. Naramore . . . . . . . . . . . . . . . . . . . . . . .  17,454 
Headache cure. Winkelmann & Brown Drug Com .. 

pany . . . . . . . . . . . . . . . . . . . . . . . . .  " . . . . . . . . . . . . . . . . . . . . . .  17.467 
Hosiery, A. L. Brown . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 17,484 
Ho.iery, A. W i tting . . . . . . . . . . . . . . . . . . . . . . . . . . . . 17.469. 17,470 
In.ecticide, C. Delacre & Co . . . . . . . . . . . . . . . . . . . . 17,440. 17,441 
Insulators and other articles, composition for elec-

tric, Roxite Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  17,459 
Japans and varnishes, Davis & Co . . . . . . . . . . . . . . . . . . . . 17,439 
Laces, .hoe, Whitcher & Emery . . . . . . . . . . . . . . . . . . . .  17,466 
Lager beer. P. Schoenhofen Brewing Company . . . .  17,461 
Lamp chimneys, G. A. Macbeth & Co . . . . . . . . . .  .. . .  17.458 
Lamp shades. W. S. Berll . . . . . . . . . . . . . . . . . . . . . . . . . . . .  17.431 
Lead. white, Western Paint Co . . . . . . . . . . . . . . . . . . . . . .  17.465 
�ledical compound for liver and kidney trouble •• 

E. L. Jacqnes . . . . . . .  : . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 17,449 
Medicine for certain named disea.es, J. V. Pea· 

body . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  17.456 
Pian os, G. Steck . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  17,462 
Poison for insect •• W. Peterman . . . . . . . . . . . . . . . . . . . . . 17,457 
Preparation for bladder and kidney troubles and 

mucons and seminal discharges, A. Scboenheit 17,460 
Remedies for fever and ague and malarial atfec ' 

tions. J. B. Davenport. . . . .  . . . . . . . . . . . . . . . . . . . . . .  17,438 
Ribbons. Levy Bro . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  17,450 
Salve or Ointment, .T. R. Colliver . . . . . . . . . . . . . . . . . . .  17.4.37 
Shotguns, H. Baker & Co . . . . . . . . . . . . . . . . . . . . .  17.432. 17.4.'13 
Silk. worsted, and mohair fabrics. braids. bindings, 

and trimmings, Barnes Manufacturing Com .. 
pany . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 17,480 

Toys and pnzzles, M. Lyman . . . . . . . . . . . . . . . . . . . 1745l. 17,452 
Trusses, supporters, and the like, hard rubber, D. 

H. lIastinl(.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  17.448 
Wagon, farm and freight. Cherry, Morrow & Co . . . .  1 1,436 

A printed copy of the .pecltlcatlon and drawing of 
any patent i n  the foregoing list will be furnished from 
this office for 25 cents. In ordering plea.e .tate the 
name and number of the patent desired. and remit to 
MUnn & Co., 361 Broadway. New York. 

It is Hal'ct, J)en Ne, and A dhesive. Does not check or crack. 
It is i m pervious to wind. water, 
and · germs. It dries in a 
few It be applied in 

. It is in gen
I<ranted for the 
selling. 

Address A D A M A NT M F G .  CO. 309 E. (� ellesee � t . , 
Syracuse, N .  Y. 

Patent Foot Power Machi 
Complete Outfits. 

Wood or M etal workers withuut steum 
power. can succeHfl f u l l y  compete with 
the large shops. b y  using our New 
L A  BO lt SA V I N G  lli nchi l l e r y ,  
latest a n d  m o s t  i mproved f o r  practical 
shop use. also for Industrial Schools, 
Home 'l'raining. etc. Cat.al vgup free. 

Seneca F a l l s  Mf2. Co. 
695 Water Street, Seneca ral ls, N. Y. 

T H E  B R O U C H TO N  
JYJ: I :X: E R  

-FOR-

Wall Plaster & Fertilizers 
MANUFACTURED BY 

Alexander, Bradley & Dunning, 

Owing to dissolution of partnership, 

C. H.  DE LA M AT E R  4 CO. 
have closed their extensive manufactory at the 
foot of West 13th Street, New York. disposed of 
Hot Air Pumping Engine and Steam Pump busi
ness to the DE LAMATER IRON WORKS (incorpo. 
rated 1889). and to close out the remainder. offer 
for sale a very desirable lot of lathes, planers, 
drilling, shaping. slotting. boring. cutting off, nut 
tapping. bolt cutting. and milling machines, gear 
cutters, emery tool grinders. screw machines, vises1 lathe and planer tools. drills. taps. and a variety or 
small tools, boiler pnnching and shearing machines, 
wit:, lot of small tools. anvils, sledges, tongs, 
blocks. rope, bolts. nuts. washers, packing. pipe, 
fittings. brass valves. bar iron and steel, steam 
hammers. and three Rider cut-off engines. 

Jfor Decorative, 
Surgical, Dental, 

poses. From }! 
er. From 2}! 

Catalogue on 

E D I S O N  
Harrison, 

Experimental, 
and other pur. 
to 36 candle pow. 
to 40 volts. 
application. 

LAMP CO, 
N. J .  

ICE-HOUSE AND COLD ROOM. -BY R. 
G. Hatfield. Witb directions for construction. Four 
engravings. Contained in SCIENTIFIC AMERICAN Sup
PLEMENT, 1)9, Price 10 cents. To be had at this office 
and of all newsdealer •• 

T O O L A G E N T S WA N T E D i11. every S H OP if\. the U l1 i teQ  S t a t es .  -'-- Send lO e jor (alalogue . ..,S l alloneiY & c .  -"_ THE FINEST OF MECHANICAL TOOLS A SPECIALTY, 
• C. B . .JAMES, 98 L. A K E  S T. C H ICAGO. 

l O E . H O U S E  AND REFRIGERATOR. 
Directions and Dimensions .for construction, with ODe 
Illustration of cold house for pre.erving fruit from 
sesson to season. The air is kept dry and pure through .. 
out the year at a temperature of from 34,0 to 36°. Con .. 
talned in SC'IE"TIFIC AMERICAN SUPPLEMENT No. 1 1 6. 
Price 10 cents. To be had at this office and of all new .. 
Gealers. 

STEEL TYPE for TYPEWRITERS, 
Stenc i ls ,  Steel Stam ps, Rubber 

and Meta l Ty pe Wheels. 
New YOI'lt Stencil 'Yorks, Mfra. 

100 Nassau Street, New York. 

USEFUL BOOKS . 
Manufacturers. A grICulturists, C hemists. Kngineers. Me

chanics. B U ilders, men of leisure, and professional 
men. of all classes. need good books in the line of 
their respective c&.llings. Our post Office department 
permits the transmission of books through the mails 
at very small cost. A comprehensive catalogue of 
u.eful book. by different authors. on more tban fifty 
ditferent subjects, bas recently been published for 
free Circulation at the office of thi.s paper. Subject.s 
classified with names of author. Persons desiring 
a copy, have on1y to ask for itt and it will be mailed 
to th em. Addres., 
lU U N N  & CO" 361 IIroadwny. New York. 

Motor. ElectriC motor. Gas motor. Water motor. 
Mowing machine, J. Pine . . . . . . . . . . . . . . . . . . . . . . . . . . . 420,008 
MusiC album and leaf turner W. H. J. Devine . . •• 4'lO.229 
Nut lock. C. C. Colcmar. . . . . . . . . . . . . . . . . . . .  420,294 
Nut lock making m!w h i n p, W .  Dunn . . . . . . . . . . . . . . . .  420.266 
OCQ&Il slj{nal, 'I'homp.on & Gartner . . . . . . . . . . . . . . . . . 420,217 

iOI"raw stacker, swinging, J. Hovey . . . . . . . . . . . . . . . . . . 420.301 
Sugar reflnillE! apparatus, A. Baumgarth . . . . . . . . •. . 420,141 
Supporter. See Garment supporter. 
Table. See Tailor's table. 
Tailor's table, 1. Reens . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  420,212 
Tank. SQQ OU tank. 

Canadlnn Patent,s may now be obtained by the 
inventol'8 for any of the inventions named in the fore
going list, provided they are .imple, at a co.t of $40 
each. If complicated the cost will be a little more. For 
full instrnctions address Munn &: Co., 361 Broadway, 
N." Yorlt. Other forQl1ID patQnts mar aJlIO bQ obtainQd. 

F! R E SS E S  50 TO 500 TONS, 
• b y  Hand or Power. 

For almost every purpose requiring' preM

.

ure BOOMER &. BOSCHERT PRESS CO. &-rod ftw 166 We.t W ster Street, 
""'.... Ilyrscuoe, N. Y . ,  U. S, 4. 
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FEBRUARY 1 5, 1 8<)0.] 
A New Book on A88a'lfl!ng. 

The Newest a'IId BeI!t m th8 E1Iq1l8h LafI,guaQe. 
.It Lead8 all othen 11  

REOENTLY PUBLISHED. 

THE ASSAYER'S MANUAL 
An A hrldged Treatise o n  the DocimastiC Examination of Ores and Furnace and other Artificial Prodncts. By Bruno Kerl, Professor of the Royal School of Mines, Member of the Royal Technical Commission for the Industries. and of the Imperial Patent Office, Berlin; Translated from the German by William 'r. Brannt. Editor of .. The Techno-Cbemlcal Receipt Book," etc. Second American Edition, edited with ext�n.lve additions by F, Lyowood Garrison. Member of the Ameriean lnstttute of Mining Engineers, Iron Institute. Ve-

�j���:�f���.er �1������le��th�t�ric!1l.�8����'!J� J'1I 
pr By mai!, free oj postage, to any address in the wm'ld. 

c�ts c�"'tlt'� �{,.8 Ei!l''::'?'1i:��: �vi�l 
t
Ii: j�'f);t �; 

Leading Books an 'M'etal Minting. Metallurgy, 1I1i<Mralogy, 

:�t
a
ta�Y'o����a����t;����r�s.

any <me in 
IF' The arove In' any oj &1M' Books sent b1l mail, free of 

postage, at the pub!uaUon prices, to any address int the world. 
pr OUr New and Rwised OatalogUe of Practical and 

����":;,�y�n�ot'�t����
a
t�l�;::' 

.ent free and' free of 1/08taDe to an'll <me int a7IIJI pan oJ the 
world. who wa/. tumWI M8 address. 

H E N RY CAR EY B A I R D  Ir. CO., 
INDUSTRIAL PuBLISHEBS,BooKSELLEBS &IMPoRTERS 

810 Walnut St .. Philadelphia, Pa.. U. S. A. 

cftieufifit jmtritatt. 
After bei ng o n  the M a rket Fou r Yea rs 

The " A  e M  E " Sti l l Leads I 
Sizes One, TwO Three, and Four Horse Power. Arran!le<l tor either NATURAL GAS or KEII'OIIilne 011 fu:e: as ordered. No extra insurance reqUIred on account of the 011 lire. 

Send for catalogue giving full particulars and prices. 
Acme Automatic Safety .EDgi.De.-··st&tiOn&l'J ... 011 Tant. ROCHESTER MACHINE TOOL WORKS, Brown's Race, ROCHESTER, N. y. 

The "Queen 
S E AT T L E  C l t[ " and  

�eth�OW�� 
1---------------.. �a�Und6� �'or Illustrated Descriptive Matter write to the Lead· ing�Ir--:=_--�----------� 

��J�i�l/� '0/'21 rAh Brokers (7'lQ(7) f..07liJ(Ivv Seattle. 
SOME APPLICA nONS OF ELECTRIC Transmisslon.-A lecture by Frank J .  Sprague, delivered 
�e���d�i�ielra��::''ift'in�o���e, ;"'l'la�r��lh��� :.\'JI�g� operation and guvernment 01 molors, and reviewing 
�g�eJ\��.thtv�:n14 �ll���:!�?g.:'s�h����:I'i,��ePn m��i�� TIF IO AMERICAN SUPPLEMENT, Nos. ,." , ' 08, and '''9. Price 10 cents each. To be had at this office and from at] newsdealers. 

IS YO U R  LIFE SAFE AT H O M E ? 
Now is the season of the year when your house is shut up and you "re liable to breathe impure air from a lack of suf

ff c i  en t ventilation. This breeds disease� and is a b s o l u t e l y  dangerous to those who dO not get plenty of out-door air. 
E v e r y  Fomil y  sh o u l  d h av e  the 

�he .. mRn ' K.i n a '  
Voporlzer. T h i s  simple and inexpen
sive device purifies the air in every place Indoors. 

It N ever Fails. Especially needed in Schools and Churches. Send for particulars. 
SHERMAN "K ING "  VAPO R IZER CO., Chicopee Fai ls,  Mass . 

Name and Locate all Stars and Constellatiobs v isible by using Whttall's Planispheres. Use Whttall 'Telescope, Heliotellua.Lunatellus, Ma!lic I,anterns and Slides,Books etc. W. T. Cooper, Mgr., P. O. Box 69, Woodbury, N. J. 

t t t  

N O W  R E A D Y .  

By GEO. M. HOPKINS. 
• 

740 Pages. 680 I l l u strations.  THE 
AMERICAN 
RAILWAY 

.. This sumptuously made and Illustrated volume consists of essays by specialists upon every branch of the American railway system."-N. Y. Tribwne. 
.. This is, beyond all compare, the greatest American work on railways. It Is a great book and remark

Barnes' Foot-Power Machi nery t)omplete outfits for Actual Workonop P R ICE,  by m a i l ,  postpaid,  • • • • $4.00 Business. A customer says : .. Con sid-erin� its capacity uod the accuracy of 
���.;'�ro�J:,��h:i �u�� ?g;.���r.°:;hl! SEND for FREE I LLUSTRATED CI RCU LAR and velocipede foot ... power is dimply elegant. I can turn steadily ffJr a whole day. and at night feel as little tired as if I had been walking around." Descriptive Price lAst Free. 

With 22� Illustrations ably han<lsome besldes."-Bound in half leather. N. Y. Herald. 
Svo, $6.00 net. ��n\� aWnw,,'l * •• Send to pub!l8hers fCYr f'lll! de3cr!ptwe cil'C'Ular. States on 1 to 3 

CHARLES SCRmNER'S SONS, c�s �gle"'b��\��.be-
'14S-'145 Broadway, New York. r��·Jo�g.fcR'i��t����i!�S��'rM:"�?'���ial��-

NOW E b d '  H d B IT f El tr· ·t c. W. STORY, :l!!i Central St., Boslon, Mass: READY. Very OuY S anU - 00a. 0 ec ICI y. LETTERS PATENT FOR IN VENTIO N S  By Edward Trevert. With glos'!""Y of electrical terms Why they are so ofte'n and tables for InoondeBcent Wiring. 50 illustrations, 00 worthless ' how to obtain valuable patents ; how to p8ll;es. PaperJ.2f> cents. Clothb$I.OO, postpaid. ' avoid the looses and disappointments which befall most BUBIE", PUB. CO., P. • Box 431, LYNN, MAss. Inventors and patentees. PrICe 2f> cents. Postage 
Starrett's Patent Combination Square 
5:' 3'i"'�' �' t"�!a'I"I' "I"�" �"�' 3 Sizes 4. 6, 9, 12, l8, and :u inches, with or without ' "  , Center Head or Level. � Prices from SI .2li to 88.00. Steel tiules, r;;·o,--, i {f:;�le��gtr�1��s�.a,u��VI ···-t I M��dO���tT���O[o�1�n'r�t:8. L S. StarrettLAthol ,  Mass. 

Hanat'r of J!'lne TooLo. 

TH E B EST LI M E  KILN K N OWN 
0 1'  11 0 pay. C. D .  PA GE, Rocbester, N .  Y. 

.tamps received. Address EUGENE BJJ:RRY &; CO., Booksellers, :15 Union Street, BOSTON, MASS. 

W. F. &; JOHN BARNES CO., 
1999 RUBY ST", Rockford. Ill. . 

ELECTRO MOTUR. SIMPLE. HOW TO 

:::�f�r d��I�e.ra�do�����;:;;���c�W':.' �e��a�s�\��}�� amateurs to make a motor which might be driven with advantage by a current derived from a battery, and which would have sufficient power to operate a foot lathe or any machine requirillJil' not over one man power. \\, Ith 11 ligures. Contained In SCIENTIFIC AMERICAN SUPPL."ENT. No. 641 .  Price 10 cents. To be had at this otllce and from all newsdealers. 

Table of Contents. 

M U N N  & CO"  Pub l i she rs, 

361 Broadway , N ew York. 

, 
-
, •• , -; ' ;:TI GHT &SLAGK BARRELMACH IN [RY 

_- : �� \ " �  ",Ll A S PE C I A LT Y  DJ' 
��- J O H N  G R I:::E NWOOD &c G O .  R O C H  ESTER N Y 

FOR SA LE ! 
The Brattleboro Sewi n /l  lll ochine (:0.  oll'er their Plant and Machinery. consisting of good water. power, four-story building, 40 x l00. with outhuildings, boller-house, and machinery, or will rent the same on reasonahle terms to responsible parties. Address 
Brattleboro Sewing Machine Co., Brattleboro, Vt 

W 0 R K I tl G M O O  E L S (;� L IG H T  MACH I N ERY.  I NV ENT IONS DEVE L O PED.  Send fO I· M ode l  C i rc u l a r. J o n e s  8 ro s .  E Co . ,  C in 'U ,  O .  

OTTO GAS E N G I N E S .  
Over 2:i,OOO Sold. Horizontal " . "Otto . " ,Gas Engines. Vertlcal" _ " . , ,  . Otto, " .Gas Engines. Twin Cylinder . .  Otto . . . .  Gas Engines. 

Combined" " .  "Otto" 1 :?:J ����:.s 
Combined . . . . . . . OLto . . { ��E�g!,::g8 ono G AS ENG I N E  WORKS, 
CHICAGO, PHILADELPHIA. 
New York AKency, 1� Vesey Street. 

ON GAS ENGINES. - A VALUABLE 
gaper by E. Delamare-Debouttev1lle, touchlnlr upon the 
t!rf��� '?�I:':I�<?����I�e �����r!;J'b� dt'li'���rJo�n a�ed Mr, Maiandin. With 23 ligures. Contained in SCIENTIFIC AMICRICAN ;;UPPLEMBNT. Nos. ' I "  and ' 1 6. Price 10 cents each. To he had at this office and from an newsdealers. 

V.A..N" DUZEN' 
CAS " CASOLINE ENGINE 

OPERATED with COAL 
and OTHER MANU FAC
TURED GASES AND 

GASOLI N E. 

RELIABLE AND 
ECONOMICAL. 

Fully Warranted 

E L E C T R I C L I C H T $60 Screw· Cutting Foot Lathe FO R SAL E The Machinery, Tools, lind Patents 
.; Foot and Power Lathes, Drill best Keyless L�Cri;�:nt�N�t to manufacture the 
et Presses. Scroll Saw A t t a c h- GRIFFIN LOCK CO., Frar.klin Falls, N. H. 

WITHOUT MACHINERY. ::! rr.ents, ChuCks, Mandrels, Twist 
P R I M  A R Y B A T  T E R I E S - DE�fIi�o�� ��I�f.erst!\Yies on is payment. ' 

IN PRACTICAL USE.

.;j

� Send for catalogue of Outllts 
CUARANT E E D  AS R E P R ES E N T E D  w for Amateurs or Artisans. 

Send for Catalogue and Testimonials. Address H. L. SHEPARD, 

JAMES H. MASON, ManufocturlnK Electrician =- ���;I.�· 134 Efs'f���treet, 120 Park Avenue, Brooklyn, N. Y. � U. Clnclnnatl, Oblo. 

W A N TED .-one Assistant Draftsman and one Pat-
refe;""e'J': Mal����s':°�i'8l�,e m*�e�� A �,'b'i�g �6� �lgin, 111., �iviDg reference, age, aud p •. - t experience. 

I �!�:rooc�':JJ;;: w:,��rnanlf�J�[ Yf�v,:�g���o�r� fected, detatls worked out, �raWiDg8 h_ade. Repairs. Circulars sent. A. J. WEND &; CO .. 92 Fulton St .. N. Y. 

EVANS FRICTION CONE CO. VOLNEY W. MASON & CO., TO I NVENTORS !--PATENTS,  l;��g: FRICTION PULLEYS CLUTCHES ana ELEVATORS and Copyril/hts. AKellc,}' Ollice for ITA L V -Rome 

FRICTIONAL GEARING for REGULAT
ING and CHANGING SPEED 

of all MACHINERY. 
The �r::�r�� 1� t%'t\jmer��r ���t;,�I�:;'h��':, run-

PROMP'I" EFFICIENT. o n d  NOISELESS. 
Address, �li Water Street, B08ton, Moss. 

PRO V IDE!fCE. R. I. E., via Cavour l94. I" (,lA TTA. Highest reference •• English correspondence. 

d�JI� -DIVING APPARATUS -!;'�\i'f;"'l A N D  F I R E  D EPARTMENT S U P PLI ES -;'" ! '-- j A J MORSE & SON 140 CONGRESS ST BOSTON 

ICE-BOATS - THEIR CONSTRUCTION 

�?r��=1::ri�k V�� 'i;����v��r:'�hn!:ige��d:':,1 

�" "  ", TF ,I'�IK CARY & M O E N  CO.O 'lE"EL'WIFiE" O FUVD£SCRI P r iON We> ., 

�:4- IV 29 ST EVER & STEEL SPRINGS, N ElnORK CIt y 

T
HE PENNA.  DIAMON D D R I LL & M F G .  CO. 
B I RDS BORO, F A . ,  Builders of High Class Steam Engines. Diamond Drilling and General Machinery. Flour Mill R01 ls Ground and Grooved. 

��==-:E.. 2d��:��:!:::;:::::::�!;r.===ni: �: ARCHITECTURAL BOOKS. 
Scientific Bill Catalogue 

construction. Views of  the two fas�est Ice-safling boats used on the Hudson river In winter, By H. A. Horsfall, M.JlL Contained In SClICNTIFIC AMERICAN SUPPLF� �IENT, 1. The same number also contains the rules and regulat.lons for the formation of Ice-boat clubs, the SailIng and management of ice-boats. Price 10 cents. 

BA R R E L  MACHINERY. 
. E. &; R. HOLIIIES, BUlI'FALO, N. Y. 

VELOCITY OF ICE BOATS. A COLLEC-tion of Interesting letters to the editor olthe SCIENTIFIC 
!�::t�tii':g°'lr��e 2��\!''h';. Oft trse �E:�dt����e ��a·t\"' .e."U 

RECENT L Y  P V D I,ISHED. 

In��o'::: .:':��r'{.Ut���nA���lgfir��:�t ��br:tt��' WYlrge mailed tree to any address on application. 
MU N N  & CO., Publishers Scientillc American, 

361 B.'oadway, N e w  yo.'k. 

CLARK'S N O ISELE SS R U BBER WHEELS. Absolutely prevents splintering and wear-inl�!:t���oCra����:l �gi�: Vi��k:�e��ble8 aDd work of every kind in Mills, Warehouses, etc. Also furniture casters. Cata]ogue free. 
Geo. P. Clark. BOlE: L Wlad.or Locka,VoDn. 

p ERFE�£visP A!!� I L E 
Tbe Koch Patent File. for preserving newspapers. Mag_ azInes, and pamllhlets, has heen recAntly Improved and price reduced. ;;ubscrlbers to the SCIENTIFIC AMERIOAN and SCIENTIFIC AMERICAN SUPPLEMF.NT can be 
�'ttfJ::I�� fi'ti:h�g:r.PrliIee��\;�1'l.J �fj�s�r f�:J�tf�� " SCIENTIFIC AMERICAN!' In IOlt. Necessary for every one who wishes to preserve the paper. Address 

MU N N  &; CO . . Publishers SCIENTIFIC AlTERICAN. 

R�AFN.88 A HEAD IIOISES CURED b7 
Peck'. INVISIBLE TUBUl .. EAR CUSHIOIIS. Whl.pers heard Com

ortab e, SUCOOOII(Ui where aU Remedles JrAtL. lIls. bOOk &:  urootarn.. 4ddresa r. lUIK:O� 8U 8nadftJ. lI ... 'for" 

Useful ,  Beautiful ,  and Cheap. 
TO any person abont to erect a dwelling house or stable, either In the country or city, or any huilder wishing to examine the latest and best plans for a church, school house. club house, or any other public building of high or low cost, should procure a complete set of the ARCHITECTS' AND BUILDERS' EDITION of the SCIENTIFIO AlTERlCAN. The Information these volumes contain renders the work almost Indispensable to the architect and hullder, and to persons abont to build for themselves they will 

dnd the work snggestlve and most useful. They contain colored plates of the elevation. plan, and detail draw_ Ings of almost every class of building, with speciftcatlon and apprOXimate cost. Eight bound volumes are now ready and may be obtained, hy mail, direct from the puhllshers or from any newsdealer. PrIce, '2.00 a volume. Stitched In paper covers. Suhscrlptlon price. per annum, $2.50. Address and remit to 
MUNN & CO., Publishers, 

361 Broadway, New York. 

Ii" Z6e Fg�A���s 26c 
, , ' Send us 13 two cent stam s and 
, ... " . , .  , we will send you by Mail one of these 

Beautiful Self-Inking Stamps, with 

: '''". . I Your Name, Ink, Box. &c. P�tpaid. 
" . CONOLLY I.Co. Rochester.N .Y. 

faster than the wind which propels them. D1ustrated with 10 explanatory diagrams. Contained In SCIENTIFIc) AMBRICAN SUPPLEMENT. No. 214. Price 10 cents. TO \Ie had at this office and from all neWSdealers. 

T� S cientlf ic A merican 
PUBLICATIONS FOR 1 890. 

-<>--The prices of the ditrerent publicatloos in the United States. Canada, and Mexico are as follows : RATES BY MAIL. The Scientific American (weekly one year $3.00 The Scientific American SuppleDlent (weekly), one year. • • • . • • • • . . b.ftII The ScientifiC American, Spanish Edition (mont2lly) l one year, . . . . . . . • • 3.00 
The ScientifiC American. A rchitects and BuHdoc8 Edition (monthly), one vear, , , , . . 2.50 COMBINED RATES. The ScientIfic American and Supplement, . $1.08 The ScientifiC American and Architects and Build-ers Edition, . b.OO The ScientifiC American. Supplement, and ArChi-tects and Builders Edition" • . . • 9.00 

Proportionate Rates fCYr S/aJ Months, This includes postage, which we pay. Remit by poatal 
or express money order, or draft to order of 

MUNN & CO . . 381 Broadway. New Yel'll. 

© 1890 SCIENTIFIC AMERICAN, INC.
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�"vertigements. 
{n"ide Pnae. ene" inserl i o ll " "  - � ;; cents a line. 
Uack Palrl", eneh i lllitf'rl i oll .. .. ..  81 .00 n line. 

The ahove are charges per agate hne-about eight 
words per line. This notice shows the width of the line, 
8.nd is set in ag-ate type. Engravings may head adver
tisements at the same rate per agate line. by measure
ment, as the letter press. Advertisements must be 
received at publication office as early as Thursday morn
ing to appear in next issue. 

Wheeling is Better than Walking. 

Victor Bicycles 
Are Bett.er than Any Others. 

Catalogue Free. 

Overman Wheel Co. ,  nlakers, 
�::��������_�C2h_i_co_p_e_.e_!":!�s,_'M_a-,,s._ 
T H E  MODERN I C E  YAC HT. - BY 
Geo. W. Polk. Po new and -valuable paper. containing 
full practic�l directions and specifications for tne con
struction or the fastest and vest kinds of Ice Yachts of 
the latest, most approved forms. Illustrated with en .. 
gravings drawn to scale, showing the form, pm;ition, 
and arrang'ement of all the parts. Contained in SCI EN
TIFIC AMERICAN �UPPLEl\lEN'r. No. 6·!4. Price 10 
cents. To be haj at this office and of ull newsdealers. 

NEW KODAKS 
" You press the button, 

we do the rest. " 

ALL I"OADED WITH 
Transparent 

Films. 
For sale by all Photo. Stock Dealers. 

TH E EAST M A N  COM PA NY, 
Send for Catalouue. ROCHESTER, N. Y. 

�lif«R 
C&talogue free. A ddress Typewriter Department, 

POPE MFG. CO., Makers of Columbia Cycles, 
Boston, New York, Chicago. 

OIL WELL SU PPLY CO. Ltd .  
9 1  &; 9 2  WATER STREET, 

P i t tsbu r gh ,  l'a., 
Manufacturers of everything needed for 
.A.�TE I§I :J: A 1V �ELLII!iI 

either Gas, QiJ, Water, or MineraJ 
Tests, Boilers, Engines, Pipe, 
Cordage, ])rilling Tools, etc. 

Illustrated catalogue, price 
lists and discount sheets 

on request. 

HOME·}fADE INC U BATOR.-PRACTI-
Co.] directions for the m<tnufacture of an effective incu
bator that bas been careful '  y tested and found to. per
form all that may be reasonably expected j with. dlrec
tions tor operating. With .. figures. Con tamed 1D SCI
E!'\TIFIC A�H;H[CA� SUPPLEM Ii;NT. No. 630. Price 10 
cents. To be had at this office and from all newAdealers. 

If you are a 
CARPENTER. 

ARTESIAN 
Wells, Oil and Gas Wells, drilled 
rl ����� �:�?;;od�:�f��: 
���s: c���Jmr:'��� 
able Horse Power and Mounted 
Steam Drilling Machines for 100 to 
0i00 ft- Send 6cents for illustmted 
catalogue. Piet'ce A I "tL'R ian 
as8i!!�e��He�?l���rt· 

PATTERNMAKER, 
llllLLWRIGR'I'. 

aud want First-Class 
CA BINE'I'MA KElt, 

T C> C> � S. 
Send 8 cents in stamps for our Woodworkers' Tool Cata
logue No. 12, 200 palles, 700 illustrations. The most com .. 
plete catalogue of these goods ever issued. 
CHAS. A. STRELINCER &. COo.  Detro it. M ich. 

PAT E N TS !  
M ESSI{S. MUNN & co., in connection with the publi

cation of the Scn:NTIFIC' A MERICAN.  continue to ex
amine improvements, and to act as Solicitors of Patellts 
fOlnlf;i�lt��80f business they have bad jorty-mw years' 
experience. and now have unequrlled facilities for the 
preparation of Patent Drawings, Specifications, and the 
prosecution of A pplications for Patents in the Uni.t.ed 
States, Canada. and lforeign Countries. Messrs. M unn & 
Co. also attend to the preparation of Caveats. Copyrights 
for Books, Labels, Reissues, ASSIgnments. and Reports 
on Infringements of Patents. A II  business intrusted to 
them is done with special care and promptness, on very 
reasonable terms. 
tai'nfn
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cure thQID i directions concerning I_abels, COPYrig�ts, 
DeSigns, Patents, Appeals, Reissues, Infringements, As .. 
signments, Rejected Cases. Hints on the Sale of Pa
tents, etc. 

We also send, free of coorge, a Synopsis of Forei�n J?'a.
tept Laws. showinR" the cost and method of 8ecurmg 
patents in all the principal countries of the world. 

m: U N N  '" CO., Solicitor .. of Patenta, 
3Hl Broadway, New York. 

BRA NCR O �'FlCE8.-No. 622 and 624 F Street, Po.etllo Bulldlng, near 7th Street, Washington, D. C, 

Icitutifi t �tutritau. 
�'�9�� PcERFORATEO �ETALS 101M I NING SCREENS, 

�"', f? ;- ,<I, ' �� " e OALANO o R E  S EPA:RATO RS ,  f\EVOlVI NG AN, SHAKING S CREENS 
'"J - � ';,1 l'/� '\ J IGS &STAMP BATTERIES CG AllKINOI O FM ILLl N G & M IN ING  MACH I NERY''' ' "h�' �\ ""L��� �HARRINGTON & KI NG  PERFORATING € ,CH ICAGO. 

_POP S A F ETY VALVE 
WATER RELIEF VALVE 
IMPROVED STEAM GAGE 

• STEAM ENGINE INDIOATOR 
Slna-le Hell (:hime "' h i .tle.  and all Instrnments 

nsed In connection with Steam, Air and Water. 
Sole Agents jor Clwl"k's L1/1wn l!'ire Hose. 

NEW YORK. LONDON. CROSBY STEAM GAGE & VALVE CO. l�sf��,:eMa';!: 
STEAM ENG I N ES 

Upright and Horizontal, Stationary, Portable and Semi·Portable, 
8 to 16 Hone Power. 

Illustrated Pamphlet. Free. Addres. 
A M E S  L E FFE L &. CO.  

SPRINGFIELD, 01110. 
or 1 1 0  Liberty St., New York, 

THE P H O N OGRAPH .-A DETAILED 
description of the new and improved form of the pho
nograph ju.t brou�ht out by Edi.on. With 8 engrav
ings. Contained In SCIEKTIFIC AMERIO_4. N  SUPPLI!:
MENT, No. 632. Price 10 cents. '1'0 be Ilad at this 
office and from all newsdealers. 

M 
I>ATE N T  

. . . p!�n�r�o��a� Li��!e!e� � �oo' l b. 
pressure. Send for Lists. 

BA RROWS-SAVERY CO., Limited. S. Front & Reed Streets, Philadelphia. Pa. -------

TO BUSINESS MEN 
The value of the SCIENTI FIC A MEIUCAN as an adver. 

tising medium cannot be overestimated. Us circulation 
is many times greater than that of any similar journal 
now published. It goes into aU the States and 'J.lerrito .. 
ries. and is read in aU the principal libraries and reading 
rooms of the world. A business man wants something 
more th!lll to see his advertisement in a printed news .. 
paper. He wants circulation. This he has when be 
advertises in the SCIENTU'IC AMEHICAN. And do not 
let the advertising agent intluence you to substitute 
some other paper for the 8(,IENTI�IC A M ERICAN. when 
selecting a list of publications in Wllwn you ueCIde 1t is 
for your interest to advertise. Tbis is frequently done, 
for the reason tnat tne agent gets a larger commiSSlOn 
from the papers havin� a smlt,U circulation tnft.n is allow
ed on the SCIENTIFIC AMERICAN. 

M"or rates see top of firBt column of this palore, or ad .. 
dress M U N Ii  & CO •• Pnbllo" "ro, 

3til B r oadwav. New Y O I· k .  

Two sizes-N o. 1 $1.25. No. 2 $1.50. 
For sale by aU leading Hardware Dealers. 

INVENTORS and others desIring new articles manufac_ 
tured and introduced. address P. O. Box 86. Cleveland, O. 

BRICK 
MAC H I N ES 

S E N D  FOR ILLUSTRATED 
THE FREY, SHECKLE R  CO., BUCYRU S, O. 

THE AMERI�AN �ELL TELEPH�IE ��. 
95 M I LK ST . ,  BOSTO N ,  MASS. 

This Company owns the Letters Patent 
granted to Alexander Graham Bell, March 
7th, 1876, No. 174, 465. and January 30th, 
1877, No. 186,787. 

The transmission of Speech by all known 
forms of Electric Speaking Telephones in
fringes the right secured to this Company 
by the above patents, ann renders each 
individual user of telephones not furnish
ed by it or i ts l icensees responsible for such 
unlawful use, and all the consequenceb 
thereof. and liable to suit therefor. 

> CC-- - T{ '0 A N D  FI N E  G RAY I FION A L S O  ST E E L  �ALLEn-'-'-�E: " CAStiNGS FR� SPECIA l  ERNS 
-O<VLIN v .  co- j F I N E TINNING JAPA - PATr , S L. � (, F I N I :,t'ING NN ING  A ;::-0lIl""-

c' TliOM�LEHIGH AVE & AMERICAN 5T PH l lA  '- --"0 -' 

2 to 40 H. P. The MOTOR of 19th CENTURY. 
n���, ��g

s
�� 1::: J:!�.

ce'Jg ��i1e';:� 
No lfire ! No Steam ! No A shes ! 
No Gauges 1 No Engineer ! A per .. 
fectly safe Motor for all plac�s and 
purposes. Cost oj operation about ane 
cent an hour to each indicated horse 
power. For Circulars, etc., address 

Eeonomy, R.liabil l ,y, Charter Gas Engine Co. 
Slmpllclly, S.rely. P. O. Box 148. Sterling, III. 

Gates Cornish Rolls Pulverizer 
Simple, Durable, Compact, Dustless, 

and a lInished product direct 
from the machines. 

The best Ore Granulator for leach
ing and concentration. 
MANUFACTURE AI.SO 

Gates Rock and Ore Breakers 
Address for Catalogues 

GATES IRON WORKS. 
�O C ISo. Cliuton St . . Chicago. 

I M PROVED S U R FACE GAU G E. 
Try and Center Squares, Standard 
Steel Rules. Steel Caliper Rules, 
Universal Bevels. Bevel Protracturs, 
Depth Ganges, Screw Pitch and Cen
tre Gau�es, Hardened Steel Squares. 
Graduated Steel Squares, Spring 
Calipers, Hardened Straight Edges, 
etc. 

PI"" ll!ustrated Oatalouue and Price 
List free. 

Standard Tool 00., - Athol, Mass, 
SOME INDUSTRIAL APPLICATION S  
o f  Oxygen,-By L .  T. Thorne, Ph.D. Use o f  oxygen In 
bleaching, in the purification of gas, in ageina- spirits 
and in obtaining high temperatures. Contained in �CI
E"NTIFIC AMEHICAN SUPPLEMENT, NO. ,.00. Price LO  
cents. To be had at this office and from all news · 
dealers. 

BARREL, KEG, 
Hogshead , 

AND 
STAVE lIIA()HINF.Rl', 

Over 50 varieties manu
factured by 

FIRE FELT THE N EW NON-CON DUCTI NG MATER IAL 
10 a Flexible Felt Made of Pure Asbestos, in a 

• ����c�l��
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it to be superIor to Hair Felt In Non-Condncting qualities. Made into sectional form 
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Building Pn per, etc. . 
THE UHA LMEIt!'l-SPENCE CO •• 419 to 4�� Eighth St •• New York. 

BRANCHEs :-Phiiadelllhla, Chicago, Pittsburgh, Boston. 

CUTLER D E  S K  B E S T  I N  T H E . O R L D .  
A C U T L E R &, S O N ,  

• B u F F A L O .  N , ,!, , U S A  

SY�A��� t MAllt�� l t I � � � W��KS 
W B B U R N S  P R O F ' "  

Established 37 years, and at present the 
largest Elevator Works in the world. OTIS 
BROTHERS & CO., General Offioes, 38 
Park Row, New York City, and branoh 
offioes in nearly every prinoipal oity on 
the globe. Elevators for Passengers and 
Freight. They are smooth-running, eoo
nomioal, and above all SAFE. 

SHAPING SHEET METAL.-DESCRIP
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In SClEI'TIFIC AME1<ICAN SUPPLEMENT, No. 69�. Price 
10 cents. To be bad at this office and from all newsdealers. 
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ESTA BLISH lm I S46. 

The lIIost Popular Seieotlfie Paper iu the World. 

Thl .. wIdely cl l'culat",1 and splendidly lllustrated 
paper Is published weekly. Every number contains six
teen pages of useful information and a large number of 
original engravings of new inventions nnd discoveries. 
representing Engineering Works, Steam �l t1 chinery. 
New Inventions. Novelties in MechaniCS, l\1a nuf:l ctures. 
Chemistry, I<:lectricity, Te egraphy. Photography, Archl
tPeture. A griculture. Horticulture. Natural History, etc. 
Complete LIst of Patents each week. 

Tel' IOI s of lSuboC)·lption .-one copy of the SCIEN
TIFIC A ' lERICA N will be sent for one year-52 numbers
postage prepaid. to any subscriber in the United States, 
Canada or MexiCO, on receipt of t .... ee d o l l n .· .. by the 
publishers i six months, $1.50 ; three months, $1.00. 

Cluh •• -Special rates for several name., and to Post M asters. Write for partIculars. 
The safest way to remit is by Postal Order. Draft, or 

Express Money Order. Monp.y carefully plnced inside 
of envelopes, securely sealed, and correctly addressed, 
seldom goes astray, but Is at the sender's risk. Ad
dress all letters and make all orders. drafts, etc., pay. 
able to 

:hI.CUNN &; CO., 
36 1 B roadway, N ew York. 
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Scientific American Supplement. 
This Is a separate and distinct publ1catton from 

TH < SCl EI'TIFIC AMERICAN. but is uniform therewith 
In Size, every nnmber containIng sixteen large pages fu n 
of engravings, many of which are taken from foreign 
papers, and accompanied with translated descriptionl. 
TB W S('[H;NTIFIC AM ERICAN SUI'PL I!�MIr.NT Is published 
weekly, and includes a very wide range of contents. It 
presents tbe most recent papprs by eminent writers in 
all the prinalpal departments of Science and the 
Usefnl Arts, embracing .Biology, Gedol(}', Mineralogy, 
Natural History, GeolZraphy, A rchreology. Astronomy, 
Cbell ilstry, ElectriCity, Lia-ht. Heat, )I echanical Engi
neering .  Steam and Railway Engineering, :\1 iniDg. 
Ship  Bnilding, Marine Engineering. PhotQgraphy. 
Technology, Manufacturing Industries, Sanitary En
gineering, Agriculture, Horticulture, Domestlc Econo. 
my, Biography, MediCine, etc. A vast am(Junt of fresh 
and valuable information obtainable in no other pub· 
lication. 

The most important Engineering WOTkB, � I  echanlems, 
Rnd Manufactures at home and abroad arp. illustrated 
and described in the SUPPLEMENT. 

Price for the S[,PPLEMENT for the United Sootes and 
Canada. $5.00 a year, or one copy of the SCIENTIF[c AM
EltICAN and one copy of tbe SUPPLEMENT, hoth mailed 
for one year for $7.00. Single copies 10 cents. Address 
and remit by postal order, express money order, or check. 

M U N N  & Co.,  3 6 1  Broadway . N. Y ..  
Publishers SCIENTIFIC AMEItICAN. 
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Euilding Edition. 
THE SCIENTIFIC AMERICAN ARCHITECTS' AND 

BUILDERS' EDITION is Issued monthly. '2.50 a year. 
Single copies, 25 cents, �'orty large quarto pages, equal 
to about two h nndred ordinary book pages ; forming a 
large and splendid Magaziue of Al'chitectll re, riCh
ly adorned with elioant plates in colors. and with other 
fine engravings ; illustrating the most Interesting ex
amples of modern Architectural Construction and 
allied subjects. 

A special feature is the presentation In each number 
of a variety of the latest and best pians for private resi
dence •• City and country, includIng tho$e of very mod
erate cost as well as the more expensive. Drawings In 
perspective and In color are given, togetber with full 
Plans, SpecificatIons, Sheets of Detalls, Estimates, etc. 

The elegance and cheapness of this lD�nlllcent work 
have won for it the IJnra-est Ch'cu lru i on of any 
Archl<ecmral publication In the world. Sold by all 
newsdealers. $2.50 a year. Remit to 

MUNN & CO., Publishers, 
361 Broadway, New York. 

PRINTING INKS. 
THE ..  Scientific American " i. printed with CHAS. ENEU JOHNSON & CO. 'S INK. Tenth and LQm. 
bard Sta .. Phila.. and 47 Rose St., opp. Duane St •• N, Y. 
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