
A WEEKLY .JOURNAt OF PRACTICAL INFORMATION, ART, SCIENCE, MECHANICS, CHEMISTRY, AND MANUFACTURES. 
Vol. LXXVII.-No. 2-1. 

E�1'A1H.I::;:IIED 1�;) NEW YORK, DECEMBER 11, 1897. [S3.<lO A YE.-\R. 
WEEKLY. 

1;-REOEIVER AT MAIN STATION. 2.-A TRANSllITTER. 

"F' " 

R : : B 

• 

4.-CLOB!D RECEIVER AT SUB�STATION. /i.-REAR VIEW OF CLOSED RECEIVD. 
PNEUMATIC MAIL TUBE SYSTEM NEW YORK CITY.-[See page 873.) 

© 1897 SCIENTIFIC AMERICAN, INC.



370 

�,itntific �mttiian. 
c::::::> 

ESTABLISHED 1845 

MUNN & CO., EDITORS AND PROPRIETORS. 
PUBLISHRD WREKLY AT 

No. 361 BROADWAY, NEW YORK. 

TER:\fS FOR THE SCIENTIFIC AiUERICAN. 

(Established lS .. ;;.) 
One copy, one year, for the U. S., Canada or Mexico . ............... . .  $3.00 
One COPY. six months, for the U. S., Canada or �lexico............... 1.30 
One copy, one year,to any foreign country ,postage prepaid, £0 168. 5d. 4.00 

Remit by postal or express money order, or by bank draft or check. 
MUNN & CO.,361 Broadway, corner Frankhll S treet, New York. 

The !Scientific Americnn �J1pplement 

(EMtabliMhed IS76) 
is a distinct paper from the SCIESTU'IC AMERICAS. THE SUPPLEME�T 
is issued weekly. Every number contains It> octavo pages, ullit'OfllJ ill size 
with Scn;�TIFIC A:\ll<:ltICAX. Terms of subscription for SepPLIClfl!:XT, 
$5.00 a year, for the U. S., Canalia or Mexico. $tlOO a year, or £1 48. Sd., 
to foreign countries belonging to the Postal Uni0I:L. Single copies 1U cents. 
Sold by all newsdealers throughout the country. See prm�pectus, last page. 

Combined l{ate�.-The SCIENTUo'IC A"IERICAN and SUPPLEME NT 
will be sent for one year, to OIle address in U. S., Canada or Mexico, on 
receIpt of seven dol14rs. '1'0 foreign countries, eight doUa'rs and fifty cents 
a year, or £1 14s. lld., postage prepaid. 

Building Edition of �cientific Amel·ican. 

(Estahli.hed 1�8.'j.) 

THE BTTILIHNG EnITIO:S Of<' THE SCIENTIfI'IC AMERICAN is a large and 
:�lJ�����e�U��

t
��!�� g:���?t�f,�� ��s �gd��l��dhit�������

in
la��

o
�u���� 

is illustrated with beautiful plaL.el'l, showing desirable dwellinlls, public 
buildings and architectural work in great variety. '1'0 architects, builders, 
and all wao contemplate building this work is invaluable. 

S ingle �opies 25 cents. By mail, to any part of the United States. Canada 
or Mexico, $2.50 a year. To foreign countries, $3.00 a .fea r, or £0 128. 4d. 
Combined rate for BUILDI�G EDITION with SCIE�Tn'Ic Al\lEIUCA�, to 
one address, $.).00 a year. 'ro foreign countries, $6.50 a year, or £1 6 s. 9d. 
Combined rate for BUIf,DING EOITIO�, SCIENTIFIC AMERICAX, and 
SUPPLEMENT, $9.W a year. 'ro foreign countries, $11.00 a year, or.1."2 5s. 2 d  .• 
postage prepaid. 

Expo .. t Edition of the Scientific Amel"ican 
(Established 1 S7S) 

with which is incorporated" LA A�IEH,tCA CIENTIFICA E INDUSTRIAL." 
or Spanish edition of the SCIENTIFIC A;\I·ERICAN, published monthly, 
uniform in size and typography with the Sc IENT[}'IC AMEUICAN. Every 
number contains about 100 pages, profusely i1Justrated. It is the finest 
scientific industrial export paper published. It circulates throughout 
Cuba, the West Indies, Mexico, Central and South America, Spain and 
Spanish possessions-wherever the Spanish language is spoken. 'l'HE 
SCIENTIFIC A�IEltICAS EXPOH.T }�J)[TION h as a large guaranteed circula
tion in all commercial places throughout the world. $3 .00 a year, or 
.t::O 12s. 4d., postpaid to any pll.rt of the world. Single copies, 25 cents. 

MUNN & CO., Publishers, 361 Broadway, New York. 
r:r The safest way to remit is by postal order, express money order, 

draft or bank check. Make aU remittances payable to order of MUNN 
'" CO. 

Ii:Jr Readers are specially requested to notify the publishers in case of 
any failure, delay, or irregularity Hl receipt of papers. 

NEW YORK, SATURDAY, DECEMBER 11, 1897. 

ContpntM. 

(lllustrated articles are marked with an asterisk.) 

Aluminum, prices of . . .. .. .... . . .. �77 
Archreological news ... ..... .... . .  3iS 
Arml)r plant, the government 

proposed . .......... . ... .. . . .. 310 
Bicycle brake, the Bullard* ... 8iS 
Bicycle tire pump, S impson's* ... 372 
Butterflies, costly . .. . . . .. . ... . ... ;�71 
Cyclists. dietary of .... ..... . . . .. . .  371 
Diving dress, a novel* . .. . . .. _ . .. an 
Electric time switch, Williams'· a72 
Fear, the cult of . . . . . . .. . . . .. . ... .. 375 
Flowers, artificial coloration of. aiS 
gGO��'�

i
��t�:�

i
fIT�si�;li�<::':::: ��+� 

Graphophone, a low priced* . .. .. ;{75 
Greek city unearth eo. a . .. . .. . . .. a77 
Grmding mill. double, Stranu's*. a72 
Inventions recently patented . . . .  :�90 
Machinery sectionalized . . . . .. . . .. :{19 
Magic, illusions* .. . . _ .. . . . . . . . . . .. :{i9 
Mail tubes, pneumatic* . .. . . . . . .  " &,9 

Marble. black. artiflclal.. ..... .... 372 
Memory, measurement of . ... . ... 376 
Mortar for plastering (726a) . . . . . .. 3SO 
Movements, involuntary, con-

troiled by ideas . .. . . .. . ... . . . . .  371 
Naphtha industry in Baku . .. .. ... 379 
Naval vessels, number of ..... ... 375 
New York postal tube lines* . .. . .  374-
Notes anq queries . . . . . . .. .... . .... 380 
Patent laws, changes in ...... .. . 370 
Patents, curious old . . . .. . . ... . . .. 370 
Patents granted, weekly record 

of .... . . . . . .. . .. .. ... . . . . . . . . .. . .  381 
Pneumatic mail t u b  e s ,  New 
Rcie���

k
�ote8:: ::::::::: . :::::::::: �1� 

����:�
h
��li���t�:gr;:::- ��;OO)·*.::: � 

Torpedo boat destroyer Pluton, 
trial trIp of* . . . . . . . . . . .. . . . . . . .  3m 

Trade marks, registering . .. . . . . . .  :W5 

TABLE OF CONTENTS OF 

Scientific American Supplement 
No. :l..:l..4S. 

For the Week Ending December ii, 1897. 
Price 10 cents. For sale by all newsdealers. 

PAGE 
I. AUTOCARS.-The Radius of Action of Electric Motor Carriages. 

-An important article by HIRAM PERCY MAXIM,  giving valua-
ble data. . . . .  . . . .  . . .. . .  . .............. ...... . ..... .. ....... .. . . ........ . . .  18304 

I I. BOTANY AND HOR'l'ICUL'l'URE. - Acanthopanax Sessilillo-
rum.-1 illustration . . . . . . . . . . . . . . . . .  : .................................... ]S807 

111. CHEMlS'l'RY.-Beeswax Assay .. . ... . . . . . .. . . . .. .. . . . . . . . .. . . ...... 18305 
IV. COMMEltCE.-The Commerce of the Great IJakes.-By CHARLES 

E. WHEELER . . .. . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . .. .. . . . .. . . . . . . . . . . . . . .. 1829\1 
V. ECONO)'flCS.-Methods of Determining the Economic Produc-
VI. 

t
l;:��c��\�i��.�ii����fc

r
�l���ag:e oil cai;ais.� iiiu8i��i·ions·.·.·. '. : i� 

VII. ETHNOJ.JOGY.-The Canoes of the Menomini Indians.-An in
teresting account of the manufacture of a bark eanoe.-l illustra-
tion . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 18.306 

VIII. 14'IREARMS.-AutOTuatIc Weapons.-3 illustrations . .. . . ... .... .. 18300 
IX �'U ELS.-The Manufacture of Briquette (I'ueJ.-An interesting 

paper ",iving the process of manufacture in France .. . .. . . . . . . . . . . .. .  18297 
X. HYDRAULIC ENGINEERING.-;\Iachine for Raising Water 

from a River to the Height of the Half Diameter of a Large 
Whee1.-A curious device for raising water. from an old print.-
I illustration . . . . . . . . . .. . . .. . . . . .. . . .... . .. .. . . . . . . . . . . . . . . .. . . .... .. . . . . .  18299 

X I. MARINE ENGINEERING.-Electric 'l'owage on Canals.-6 illus-
trations . . . . . .. . . .. . . . . . . . . .. . . . . . . . .. . . . . . . . .... . . .. . . . . . . ... . . .... . . .. . . .  18303 

Steam Yacht for the EngJish Ambassador at Constantinople.-2 
illustrations.. . . . . .  . . . .  . . .. . . . .  . . .. .. . ..... . . . . . ... . . .. . . . .. . . . . . . . . . . . . .  18295 

XU. MECHANICAl, ENGINEERING. - A Comparison in the 
Methods of Working Brass and Aluminum .. .. .. . .. . . . .. .... . ... . . .. 18298 

Large Hydraulic Riveter for Locomotive Boilers.-l illustra-
tion . . . . . . . . ... ... . . .. . ... . .. . . . . . . . . . . . . . . . . . . . . . . ... . . . . . . . . . . . . . . . . . . . .  18298 

XlII. ME'rEOROLOGY.-International MeteorOlogical Conferences. 
-By ROBERT H. SCOTT, M.A., F.R.S., Secretary to the Inter-
national Meteorolo�ical Committee.. . . . . . . . . . . . . . . . .  . .  . . . . . . . . .. . . . . 1830fl 

XIV. MISCELLANEOUS.-Signora Zefthe Ahaira.-l illustration . . .  18306 
A Gallant Regiment.-l illustration .. .... .......... ........ ........ . 18.300 
En�ineering Notes ....................... ................. .......... .. 18301 
Electrical Notes .......... ... . ....... ..... .. .. ........ .. ............... 1S.'101 
Miscellaneous Notes ...... .... . . ... ............ . .......... ............ . 18301 
Selected Formulre . ..... . ........ ........ ....... . . . . . ..... . .... ......... 18300 

XV. NAVAL ENGINEERING.-American Naval Engineers.-An 
Engllsh review of an article which appeared in an American 
:::,':.{��

i
����.:,:���� .��.����� .�����. �����.�:��.�.���. ��.���.�� ���� 18296 

XVI. OPTICS.- On Computing the Radii of an Achromatic Objec-
tive.-By CHARLES. L. WoonsIDE, Boston. Mass . . .. .. . . . . . . . . . . . .. 1sao; 

XVI1.-PHOTO-ENGRA VING.-Review of the ProlZress of the Half 
Tone Process In the Year 1896.-BY COUNT VITTORIO TURATI. Mi
lan.-This article treats of screenwork, process plate, retouching, 
mounting and finishing of half tones .. ..... . ...... .................... 182{rj' 

XVIU.-TECHNOL OG Y.-A Profltahle Specialty.-The manufacture 
and sale of furniture polish.-An interesting article giving thor
oughly practical directions for making a staple and quick selling 
article .. . .. . . . .. .... .. . ....... ....... ................... .. ...... .... ..... ls:!O\l 

xlx.�iAA1�'M'L
G

1'�E
a
��PL6RA.TiON :':':.A: ·Naii;r';ii.i'ij Sojourn 'in 18300 

the Crater of Mauna Loa ... . .. . . . . . .. . ... . ... . . .... . .. . . .............. l8307 

J ,itutifi, �mtri'lu. 
CHANGES IN UNITED STATES PATENT LAWS. 

From not.ices published in the foreign press concern
ing the changes in United States patent law that will 
take effect on January 1 ,  1898, it is clear that the new 
conditions created by the amended law are not fully 
understood abroad. Thus we have seen several state
ments to the effect that an application for United 
States patent lodged after January 1, 1898, will be re
jected in all cases if it is filed more than seven months 
after the filing of an application for a foreign patent 
for the same invention. This interpretation of the 
n<!w law is erroneous. The actual meaning is this : If 
a foreign patent issues before the iseue of the United 
States patent for the same invention, the United States 
patent, to be valid, must have been applied for within 
seven months after filing the application for the foreign 
patent; and as soon as a foreign patent issues, the 
United States Patent Office may reject an application 
covering the same invention if the United States appli
cation was filed more than seven months after the for
eign application. It is, therefore, apparent that when 
the United States patent issues first, the interval be
tween the dates of filing is of no moment whatever. Fur
ther, a rejection of the United States application under 
the seven months' clause of the new law can be de
clared only  after the issue of a foreign patent for the 
same invention. Thus it will appear that even when 
the United States patent is applied for more than seven 
months after the filing of a foreign patent application 
relating to the same invention, a valid patent may be 
obtained in this country, provided the applicant suc· 
ceeds in securing the issue of the United States patent 
before that of the foreign patent. This fact will be of 
particular importance in th e case of inventions pro
tected by British, German, Russian or Scandinavian 
applications, since the issue of patents upon such 
foreign applications can be delayed for a considerable 
time if the inventor desires. 

The new law changes the requirements for novelty 
in other respects also, and after January 1, 1898, an ap
plication for United States patent may be rejected, 
inter alia, upon reference to any foreign patellt issued 
(to another inventor) more than two years before the 
filing of the United States application. Another 
ground of rejection is the issue of a foreign patent an
tedating the applicant's invention. In regard to this 
provision, we would observe that the date of an inven
tion made abroad can be established only by the issue 
of a foreign patent, or t.he issue of a printed publica
tion describing the invention, or the comm unication of 
the invention (for instance, by letter) to a person re
siding in the United States. 

After January 1. 1898, it will often be of vital im
portance that an application for United States patent 
should be filed before the required date. Informalities 
in application papers are liable to cause a refusal of 
the Patent Office to accept the application for filing 
until corrected, and the delay may prove fatal. 

• 'e • 
THE PROPOSED GOVERNMENT ARMOR PLANT. 

The agitation of the question of a government armor 
plant will at least serve to enlighten Congress and the 
country at large as to the great cost and many risks 
and uncertainties involved in the manufacture of armor 
plate. The proposal that the government should build 
a plant and make its own armor was the outcome of 
the recent attempt to reduce and put a fixed limit upon 
the price that should be paid to private firms. The 
government had been paying as high as five hundred 
dollars per ton for armor plate, which, in the opinion of 
Congress, should be obtainable for between three and 
four h undred dollars per ton. The attempt to secure 
bids for the supply of armor for the three latest battle
ships at the reduced price failed to secure any sat.isfac
tory results, and a board of experts was appointed to 
inquire into the cost of building a government factory 
and determine whether it could turn out material at 
less cost than the price demanded by the private firms. 

In considering' the question of cost of armor plate, 
there is one fundamental fact which must be borne in 
mind if we are to reach a j ust conclusion. and this is 
that the cost of manufactured products, other things 
being equ al, will depend upon the regularity of the 
demand. The factory that keeps its fires going and its 
hands employed from January to December will turn 
out cheaper work than one that works intermittently, 
as orders may chance to come in.  This is true of the 
simplest manufactures, and the cost of interrupted 
and intermittent work will increase rapidly in plants 
which are expensive to build and employ difficult and 
costly processes. Now it is safe to say that there is no 
branch of the iron and steel industry in which the 
guarantee of steady employment is so necessary for 
economic results as in the manufacture of armor 
plate, and this fact. is clearly set forth in the report of 
the armor plate board, which has just been made 
public. 

It is estimated that a plant capable of making 5, 000 
tons of armor a year. this being the capacity of the 
existing private plants, could be built for $3,750,000: but 
the board considers that it would be inexpedient to 
erect such a plant unless Congress is prepared to pro
vide enough ships each year to keep the plant in con-
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stant oPQration. It is pointed out that an armor fac
tory includes special furnaces, tools and appliances 
which are not available for any other class of work, 
and a class of labor specially skilled ill the art. Under 
our present system it is possi ble that Congress· may 
fail to make any appropriation for a current year. 
This would involve laying off indefinitely a trained 
force of men, who would soon scatter in search of other 
work. 'Vhen a new appropriation was made it would 
be necessary to engage men that were ignorant of the 
process and train them in the use of the special appli
ances. 

Another condition that has an important bearing 
upon the cost. of armor plate is the rapidity with which 
new and improved methods of manufacture are being 
devised. Great as was the improvement introduced by 
the Harvey process, its results have been equaled, if  
not surpassed, by new processes employed at the Krupp 
works in Germany and in England; and the rapid pro
gress of the art continually calls for radical and costly 
changes in the plant. These changes would cost con
siderably less if they were grad ually introduced during 
the continuous working of the plant than they would 
if they were carried out hurriedly on the eve of an ex
pected appropriation by Congress and after the plant 
had lain idle for twelve or twenty-four months. 

The estimate for a government armor plant includes 
provision for bu ilding the necessary furnaces for a 
complete steel plant, for it is considered that the ca
pacity to produce the steel ingots is important to the 
successful and economic administ.ration of an armor 
factory. This policy is consistent with the practice of 
all the largest concerns in the steel industry, which con
sider that the best results can never be obtained when 
the ingots are obtained by purchase in the open market. 

The tone of the report is unfavorable to the buildiug 
or purchase of a government plant, and j ustly so. 
The facts as above outlined prove that the best policy 
under existing circumstances is to give a fair price, 
which will take account of the special risks involved 
in armor plate manufacture, and encourage private 
compan ies to continue in the business. This system 
has worked to good advantage in Europe, where the 
armor plate is manufactured almost entirely by private 
firms. At the same time it is evident that the real 
difficulty in the whole matter lies in the capricious 
methods adopted by Congress in the matter of naval 
appropriations. This could be removed by laying 
down a plan of naval construction which should ex
tend over a lengthy period, in which a stated appro
priation should be asked for each year, the 11 U III bel', 
style and design of the ships being determined by the 
requirements and naval developments of each current 
year. Such a fixed policy in the matter of appropria
tions would have an excellent effect. in any case. If 
the government wished to build its own armor plant, 
it could do so with the expectation of running it on an 
economic basis, gathering wi thin it a corps of skilled 
experts and workmen, and Illoii fying the plant from 
time to time to meet the developments of the art. If, 
on the other hand, the armor were made by printte 
firms, its price would unquestionably be favorably 
affected by the steady empluyment which the new 
policy would guarantee 

. .. ' . 

SOME CURIOUS OLD PATENTS. 

In our German contemporary Glaser's Annalen 
some interesting particulars are given as to early Brit
ish patents. It will be seen that the idea, at least, of 
some of our modern inventions was anticipated by 
these curious old patents. "\Ve give below some inter
esting examples : 

The first patent specification, accompanied by draw
ings, is that belonging to the British patent No. 169, of 
1673, which describes a machine for grinding seeds and 
extracting oil ; also a machine for cleaning and dl'edg
ing ri vers, harbors, etc. The second patent, with draw
ings, is the British patent No. 186, of 1675, relating to 
a mining pump. 

Thomas Master, a Pennsylvania planter, secured a 
British patent, No. 401,  of 1 715. for a process for treat
ing corn . This patent is remarkable in That it states 
that the invention was made by MrE. Sibylla Masters. 
This is, perhaps, the first case of a patent granted for 
an in vention made by a woman. 

An English patent (making steel, etc. ), granted May 
6, 1671, to Prince Rupert. Duke of Cum berland, was as
signed to King Charles II. 

A patent granted to Prince Rupert, Duke of Cumber
land, gave him the right to take oath from his work
ingmen that they would keep the invention secret. 

The Marquis of "\Vorcester, on Novelli bel' 15, 1661, se
cured a British patent, No. 131, covering the following 
inventions : A self-winding clock, rapid-firing guns and 
pistols, a device for detaching runaway horses, and,  
lastly, a ship constructed to sail against the wind 
and capable, when anchored, of use as a water motm' 
or windmill. 

The patent. 183, of October 25, 1675, grants a London 
merchant, Justinian Angell ,  the right to erect two 
lighthouses at the mouth of the Humber, and to col
lect a duty from the skippers. 

By letters patent No. 255, of August 23, 1687, the 
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Duke of Albemarle secured the sole right of erecting 
sawmills, driven by wind or by water, in some colonies 
(excluding New England). 

A repeating rifle is described in the patent to Charles 
Cardiffe, No. 216, of February 16, 1682. 

Patent No. 184, of 1675, shows how to convert foul 
water and salt water into palatable drinking water 
in large quantities and quickly. 

The idea of catch ing fish by the aid of lamps is found 
in  the patent No. 295, of April 2�, 1692. 

The first patent for a burglar alarm is the British 
patent No. 331, of January 11, 1694. 

Paten t  No. 314, of January 31, 1693, covers a process 
for utilizing the heat generated when slaking lime. 

The first English patent containing a mention of 
coffee is that granted to Richard Bull, No. 373, of De
cember 22, 1704, for a coffee roasting machine. 

The first patent contain ing a reference to potatoes is 
No. 413, of May 17, 1717, for a process of making starch 
from potatoes. 

A chemical fire extinguisher is described in patent 
No. 458, of November 12. 1723. 

Thomas Savery's patent for his .steam engine is num
bered 356 and datE!d July 25, H198. 

A wave motor is described in patent No. 315, of 
1693. 

The use of the hydraulic jet for the propulsion of 
ves.,els is described in the  British patent No. 132, of 
May 16, 1661, granted to Thomas Toogood and James 
Hayes. 

The British patent No. 236, of 1684, granted to John 
Cliquet, relates to a carriagelike machine adapted for 
use as a conveyance for one or two persons. The in
ven tor apparently had a motor carriage in view. 

The first patent relating to street lighting is that 
granted in England to Vernatty, No. 227, of 1683. 

'£he first patent relating to street cleaning is a British 
patent granted February 21, 1674, to Thomas Too
good. 

On June 20, 1699, Edmund Heming secured a British 
patent, No. 364, for a street sweeping machine. 

The British patent of Edmund Heming. No. 282, of 
October 17, 1691, is for the "making of iron plates 
tinned over, commonly called tinned plates, as good as 
those brought from and made in Germany." The use 
of the words " made in Germany" at such an early 
period is significant. 

COSTLY BUTTERFLIES. 
BY GEORGE E. WALSH. 

The Museum of Natural History, New York, recently 
obtained one of the finest collections of butterflies in 
the world, and visitors interested in things beautiful or 
matters scientific may soon examine at their pleasure 
an d convenience the gaudy wings and plumages of 
butterflies that have been gathered at the risk of life 
and health from every quarter of the globe. O wing to 
the delicate hues and colorings on the wings of some 
of these giddy creatures, they cannot be exposed to the 
bright light of the exhibition halls without losing some
thing of their charm and beauty, and they will be 
mounted and kept in rooms where the light is artifi
cially shaded to suit the exhibits. 

The general public gains an insight into the work of 
the entomologist in viewing this collection of butter
flies, especially if such additional information is given 
which will enliven the subject with popular descrip
tions of the odd creatures and their habits. One 
hardly realizes the extent to which collectors have 
carried thei� hobby, and how many risks and dangers 
have been braved in order to capture rare specimens 
in odd cornet·s of the earth. To make a collectiori of 
value to science, the b utterflies from all regions of the 
earth must be rept·esented-those from the jungles of 
India, ft·om the Can nibal Islands of the South Pacific, 
and from the cold plateaus of 0111' great northern 
regions where only a fe w living forms can exist. One 
man could hardly capture specimens of all the butter
flies in existence, even though he spent a lifetime at 
the work and lived to be twice threescore and ten. A 
large collection consequently means the work of dozens 
or even scores of men scattered throughout the world, 
but brought together and arranged by one or two 
enthusiastic entomologists of rare skill and knowledge 
in identifying and classifying the creatures. 

The h igh prices paid for rare specimens of b utterflies 
has had the effect of inducing dishonest collectors to 
illlpose upon the i nnocent. Recently the entoIQologist 
of the London Natural History Museum received an 
apparently new and beaut.iful butterfly from India; 
but upon a microscopical ElxaminatiOll it proved to be 
an ordin ary variety, artfully and skillfully dyed. This 
was the first time that this trick had been performed ; 
but it was gett ing to be quite an old story at the 
museum to receive consignments of butterflies of a 
composite nature; that is, the wings of several differ
ent species would be removed and composite butter
flies of unique appearance would then be manufactured 
from them. 

There are a number of wealthy entomologists in 
England who own private collections of butterflies 
valued all the way from $100,000 to $150,000. The most 
costly, and probably the most perfect. collection in the 
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world, private or public, is owned by the Hon. Walter 
Rothschild and is kept in his private museum of Tring, 
in Hertfordshire. The collection has probably cost its 
owner several hundred thousand dollars-the exact 
sum can only be guessed at. It is the accession of 
these wealthy collectors to the ranks of the profes
sional entomologists that makes it possible for butterfly 
hunters to secure the high prictls that rare specimens 
command to-day. There is no regular table or set list 
of prices; b ut it may be said in a general way that 
they vary from a few cents apiece for common insects 
up to one hundred or more dollars for very rare crea
tures. The African Papilio antimachus, a very rare 
butterfly, is quoted high in the London market, and a 
beautiful tlair recently sold for $130 at auction. New 
Guinea butterflies were exceedingly high priced a few 
years ago, and some of thElm brought as m uch as $250 
apiece ; but to·day they are more plentiful and sel l  at 
about half this price. Papilio caunus, one of the 
miIll ic b utterflies, will generally bring $50 in the mar
ket to-day. When the hunters first began to penetrate 
into the wilds of the unexplored regions of the earth 
for butterflies, exorbitant prices were offered for the 
few rare speci mens brought back. The wealthy col
lectors then paid prices that were out of all proportion 
to the real value of the insects, report having it that 
an American collector offered $1,000 for a single rare 
specimen, and one of the Rothschilds paid half this 
SUIll for a Papilio that is quite common to-day. 

In the Denton collection, recently placed on view in 
this city at the American Art Galleries, there were 
1 , 300 varieties represented, and their value has been 
variously estimated at $10,000 to $30,000. Most of the 
specimens were c.aught and mounted by the two own
ers of the collection, Will iam and Skelly W. Denton; 
but others were gathered by private h unters in differ
ent parts of the earth, or purchased outright in the 
London market. There are several London firms en
gaged in butterfly collecting, and most of the rare 
specimens find their way, sooner 01' later, to them. 
They have traveling entomologists in every part of the 
earth who collect for them such specimens as they 
need. These authorized agents for the firms are sup
plemented by free lances and general collectors of 
everything queer and unique that can be found in the 
out-of-way corners of the earth. They unite butterfly 
collecting to orchid and lizard hunting in such a way 
that they are pretty sure of good rewards. They go 
forth into the great tropical woods and swamps armed 
with three sets of hunting implements; one is for 
gathering orchids, another for shooting wild beasts 
and human enemies, and a third for corraling and pre
serving rare butterflies. 

The latter work iii not the least interesting of the 
three and one that is probably known the least about. 
The hunters carry with them all the modern outfits 
necessary to preserve thEl butterflies in a perfect state; 
but in many cases they fail to secnre their booty entire. 
So delicate are many of the filmy wings and legs that 
it is rare to find more than ten per cent of the hunter's 
collection in a perfect condition when he finally reaches 
civilization. There are rare butterflies of tropic.al 
Africa and America which are found in several large 
collections; but not a single specimen has ever yet 
been perfectly mounted. 

The butterflies are collected in two ways: they are 
either caught in a net or in the larval or chrysalid 
form. Those captured in the latter condition can be 
developed into perfect specimens in captivity; but 
hunters in the wild swamps and jungles do not have 
the faciliti",s for transporting the larVal to civilization, 
and they rarely attempt to bring back specimens in 
this cond ition. They depend entirely upon the net for 
capturing them. The net is mounted on a jointed 
pole, so that the entomologist can make a sweep ten 
feet or more up in the a.ir. When the insects are 
caught they are dropped into a bottle of cyanide, which 
quickly and painlessly kills them. 

The common butterflies which we see flitting about 
in our gardens and fields may be easy enough to cap
ture, but in the tropics the rare specimens frequently 
flutter among the treetops where the beautiful orchids 
and trailing vines bloom. In order to capture them it 
is consequently necessary to climb the trees and take 
up a precarious and u n('ertain position among the 
branches, fifty or a h undred feet high. Then when 
the butterflies hover near the tree a skillful sweep of 
the net may imprison one or two. There are some odd 
varieties which refuse to be captured even in this diffi
cult manner, and decoys have to be set for them. 
Curiosity seems to be born in butterflies as well as in 
human beings, and some varieties have a great predi
lection for rich and unusual colors. Thus a red, blue, 
or white piece of cloth tied among the trees will some
times attract the wild insects, and they will exhibit 
curiosity to approach close enough to the object to 
satisfy the hunter. Mounted specimens of butterflies 
pinned in conspicuous places have been known to 
attract others of a like nature. Sweets will also bring 
the butterflies swarming around a given point. Mo
lasses mixed with rum, spread upon tree trunks, has 
been the means of capturing rare specimens. The 
insects would eat of the sweet mixture, and then appa-
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rently lose their heads under the effects of the liquor 
and permit themselves to be caught in the hunter's net. 

When the butterflies are killed with t.he cyanide they 
are laid carefully in the collecting box, or folded in a 
paper cocked hat prepared for the purpose. When 
properly folded a great number can be carried in a 
small box in this way. When taken back to camp, or 
upon reaching civilization, the dried mummies are 
placed in a relaxi ng box. This is a small wooden 
receptacle lined with damp flannel. They are kept in 
the relaxing box for about t welve hours, during which 
time they absorb the moisture from the flannel like a 
sponge. The dried, mummified bodies, wings, and 
legs then gradually swell out and assume their normal 
appearance. They become so soft and limp that any 
rough handling would soon destroy them. The ope
rator picks them up with a tiny pair of forcep8, and 
pins them on cork· covered boards and arranges their 
wings in a l i felike attitude. The wings are usually 
spread out. at right angles to the body, so that one can 
get a perfect view of their colorings. In this position 
they are allowed to remain for a week or more until 
thoroughly dried. Then they are arranged and classi
fied, and properly remonnted with appropriate sur
roundings. 

. .. ' . 

THE DIETARY OF CYCLISTS. 

Dr. Lucas-Challlpionniere, of Paris, who has devoted 
a good deal of attention to the medical aspects of 
cycling, expresses his opinion that 600 kilometers in 
twenty hours, the time in the Paris-Bordeaux contest, 
was not too much for a healthy and well trained rider. 
Dr. Championniere gives the following details of 
Rivierre and Cordang's methods during the Bordeaux
Paris race: 

., They did not eat nitrogenous food, and they were 
right. But though they did not eat, they drank enor
mous quantities of liquid to replace the liquid or 
weight lust by perspiration. They drank tea, beef tea 
and milk. It is useless to eat during violent exercise, 
but it is important to drink, and if the body is in good 
working order, the only result of the effort is a decrease 
in weight. '£he effect on animals is similar. M. Pail
lard, the sportsman, who rode 1, 200 kilometers in six
teen days last year on his two mares Pomponne and 
Merveilleuse, did not increase their ration of oats, but 
gave them large quantities of green fodder and water. 
It is the same with our cyclists, who race on fruit and 
a deal of liquid. " This is right as regards the quality 
of food required on a long distance contest. Whet her 
such a race be harmful to an exceptional rider, properly 
trained or not, we do not yet know. Mills, Shorland, 
Holbein, Bidlake, among English, and Rivierre, Huret, 
Stephane, Dubois, among French riders, with many 
others who have frequently competed in such races, are 
still well and healthy, including D. Stanton, who raced 
about 1874 and 1875 in six day races. We must watch 
their careers in future before we can lay down any rule. 
Our own opinion is that it does no harm to the one man 
of exceptional physique, but is most harmful  to the 
many who are improperly trained. -British Medical 
Journal. 

• •••• 

INVOLUNTARY MOVEMENTS AS CONTROLLED BY 
IDEAS. 

This subject, which has already received consider
able attention, has been investigated further by M. A. 
Tucker, of Stanford University. who describes his ex
periments in The American Journal of Psychology. 
According to a brief abstract in The American N at
uralist, "the object of Mr. Tucker's investigation was 
to determine, first, any general tendencies to motion in 
the hand, apart from the spatial influence of thought: 
and second, the comparative value of these invol untary 
movements in adults and children. The apparatus 
used was similar in its eE'sential features to Jastrow's 
automatograph. To prevent the attention taking a 
directional character, in the experiments where t his 
was to be avoided, the subject recited the multiplica
tion table, conjugated French verbs, etc. As regards 
the first point of investigation, there was found to be a 
, tendency for the hands and arms resting in front of 
the body to move inward toward the median plane of 
the body. ' There did not appear to be any neccessary 
tendency for the hands to move towat·d a visible ob
ject to which the attention was directed, if that object 
was thought of simply as at rest; but the sight of 
moving objects, or the remembrance of them, caused 
an involuntary imitation of the direction of the mov
ing stimuli, not only by the hands, but also by the 
whole body; this tendency manifested itself in a dis
tinetly observable swaying of the head. As to the 
second point, the investigation brought out the general 
fact that '('hildren are governed by and subj ect to the 
same laws as adults, but to a less extent. ' Individ ual 
variations were wider in t.hem than in adults. No 
differences were found in children due to age or sex. 
These experiments seem to substantiate the views of 
Fere and Lehmann while they disagree with those of 
Jastrow, who reported a tendency of the hands to 
move to ward stationary objects whenever the atten
tion was directed toward their locality." 
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AN AUTOMATIC ELECTRIC TIME SWITCH. 
The illustration represents a switch designed for use 

on any kind of electric circuits to open or close them at 
any desired time of the day or night. It has compara
tively few parts, and is designed to work with b ut little 
friction, thus assuring accuracy and quickness of action. 
It has been patented by Addison B. Williams, and is 
being manufactured by the \Villiallls Electric Time 
S witch Company, of Waco, Texas. The illustration 
!lhows the improvement behind the broken-away por
tion of a clock dial, on which is a setting scale, and to 
set the switch it is only necessary to turn the small fin
ger piece until the pointer is opposite the point desired. 

WILLIAMS' ELECTRIC TIME SWITCH. 

The switch comprises rocking levers carrying contact 
plates, insulated from the levers, the plates being mov
able from each other without rubbing action. A cam 
governs each lever, the two cams being of l ike construc
tion. To adjust the length of time for the burning of 
the lamps, one cam is adj usted relatively to the other 
by holding the pointer on the setting scale and turning 
the sleeve on which such pointer is mounted, the sleeve 
also carrying one of the cams, until the proper time is 
reached. The time switch auto matically tums the 
l ights on and off for the d,'sit'ed prearranged periods of 
time. The improvement is also designed to be especi
a l ly  advantageous for electdc light supply stations, 
which may thns be enab l ed to fnrnish arc lights by the 
hour from the regular all night circuit, the switch be
ing in this respect a time meter. 

• •• • 

Distance Gas Lighting Devices. 

J citutific �mtricau. 
are quite numerous; thus several eight-flame chande
liers in the lecturing hall were lighted and extinguished 
all at once: likewise staircase lights, show window foot 
l ights, etc. , were simultaneously ignited. The multi
plex and distance gas lighting devices have now been 
in use for about one year and have given great satisfac
tion.-From the Zeitschrift fuel' Beleuchtungswesen. 

...... 
Artificial Black Marble. * 

A new discovery has been made by a Calabria engi
neer-the manufacture of artificial black marble; and 
this industry is now being carried on here in Catania 
by the firm Tortorici & Grasso, who are the owners of 
the gas works and manufacture various by-products. 
The artiticial marble has been patented in Italy and 
other countries. It can be made into any form desired, 
and fully takes the place of black mal'ble, resembling 
it so closely that it is difficult to distinguish it from the 
real article, w hile its cost is said to be vel'y much less. 

The process is said to be as follows : Common white 
�andstone is first cut into the desired shapes; then the 
vari(JUs pieces are placed in a large, square iron tank, 
upon a heavy wire grating, the latter resting a few 
inches above the bottom of the tank. in order to keep 
the stone from touching the bottom and to permit the 
fluid to penetrate freely everywhere; the stories must 
not touch each other. Then, through an iron pipe, a 
molten mass of volcanic asphalt and coal tar pitch, 
mixed, I believe, in equal parts, is let into the tank 
from an adjoining boiler until the molten mass fully 
covers the pieces of sandstone. This lIquid is kept 
boiling in the tank for thirty-six hours; then the stones 
are taken out, placed upon a brick floor to cool off and 
dry, and are afterward polished in the same manner as 
other marble. 

The artificial product is said to resist acids, is not 
damaged by atmospheric action, moistu re, heat or 
cold, and is claiIIled to be aseptic. 

In the sallie manner the firm also pl'epares pressed 
tilings for flooring, roofing, etc. , which are said to be 
perfectly watertight and aseptic. 

I alll told that a mass of sand, cement and water, 
after having been thoroughly kneaded, is put into 
forms, put undel' a press, which works quite rapidly, 
taken out and dried awhile, and then placed in the 
tank boiler for thirty-six hours, as in the manufacture 
of the artificial black marble, and, after being cooled 
off, is placed in a rotary grinding 01' polishing machine. 
T his machine consists of a large, ronnd, stationary 
grindstone, upon which revolves an iron frame, with 
partitions therein for holding the tiles in place. 

• ••• • 
AN IMPROVED DOUBLE GRINDING MILL. 

A double grinning mill presenting sOllie novel fea
tures, grinding the same feed through two mills on the 
same spindle, where the grinding pressures balallce each 
other, is represented in the accompanying i l lustrations. 
The mil l  is adapted for grinding corn and cobs, feed 
and table meal, the grain passing through the first mill 
into a screw conveyor and being carried past both mills 
and emptied into the back mill, where it is ground the 
second time and discharged onto the floor or into the 
elevating sacker. This mill  has been but recently in
troduced by Messrs. A. W. Strau b & Company, of No. 
3737-41 Filbert Street, Philadelphia, Pa. One of the 
illustrations shows the top half of the mill laid open 
to change the disks, an extra spindle with all t.he parts 
separated being laid in front. A center partition 
divides the two grinding cases. The tramming ring 
and all parts in the first mill are the same as in the 
single mills heretofore made by this firm, but the 
second mill has its tramming ring hung like a mariner's 
compass, in a meal-proof case, with a bridge tree be
bind, to set it up by means of two temper screws, thus 
causing the mills to grind either coarse or fine. Both 

* United States Consular Reports. Louis H. Brllhl, consul, Catania. 
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mills being on the same shaft, the grinuing pressure of 
one is directly against the other, doing away with the 
friction on the end of spindle, and effecting a very con· 
siderable saving of power, as well as reducing the wear 
of parts. The mill grinds as fine passing once through 
the mill as to run it through the old mills twice. It 
balances perfectly, runs light, does not choke or heat 
the shaft or boxes, and the ground feed comes from 
the mlll nice and cool .  The mill  is claimed to do one
half more work than single mills with the same power. 

- • •  1---
A PUMP FOR PNEUMATIC TIRES. 

A bicycle tire pump adapted to be. operated by the 
movement of the wheel, and which Illay be thrown 
into and out of gear at the will  of the rider, is shown 
in the accompanying illustration, and has been pat
ented by Alanson S. Simpson, of Folsom, New Mexico. 
Fig. 1 represents the application of the improvement 
to the front wheel of a bicycle, the axle being held in 
the fork of the frame and the hub turning loosely on 
th(> axle. A plate made fast to and running radially 
from the hub carries a cylinder, which is also lashed to 
the spokes, and from the cyl inder a tube leads to the 
wheel tire. Arranged loosely on the axle is an eccen
tric in whose outer face is an inclined way at one end 
of which is a lug having t wo recesses, and rocking 
in bearings carried by one arm of the fork is a rod or 
shaft on whose lower end is a fixed two-fingered dog 
adapted to engage and disengage with and from the 
lug. When the dog is engaged with the lug the eccen
tric is fixed to the fork. and when it is disengaged the 

SIMPSON'S PUMP FOR PNEUMATIC TIRES. 

eccentric turns id l y  around with thIJ wheel. The up
per end of the rod has a latch, which, in connection 
with a ratchet plate on the fork, serves to hold the 
rod in either of its two positions. An eccentric strap 
mounted with anti friction balls on the periphery of 
t.he eccentI-ic, as indicated in Fig. 2, is connected with 
a piston rod, arranged to operate a piston in the cylin
der, thus forming an air pump to be operated at plea
sure when the wheel is in Illotion by simply moving 
the latch on one arm of the fork. 'Vhen the dog on the 
lower end of the rod and the lug on the eccentric are 
disengaged, the wheel in turning carries t.he cylinder 
around with it, and the eccentric and eccentric strap 
play idly around the axle, the piston not being operated 
and the device being inactive. 

�\� 
TOP HAL,. Of' MILL 01�EN TO CB.A.NOE DltlKS. 

On th i s " burning " question, since the general intro
d uct ion of illcandescen t gas light, Engineer Von Mor
stein spoke, the other day, at a session of the Society 
for the Advancement of Industry, in Berlin. The lec
f.Urer revie wed, with the aid of n umerous sketches and 
1V0rking models, the various systems and constructions, 
arranged in groups , which have been devised for the 
purpose of a convenient and safe ignition of gas flames. 
Fi rst of all, he mentioned the system consisting of 
continually buming slllall flames, which ignite the 
main flame when the latter is turned on. These, of 
course, cause a steady consumption of gas. Next in 
line weIe the automatic gas lighting contrivances, 
which are constructed on the old principle of Dobe
reiner's platinu m  match box. A platinum sponge is 
rendered glowing by the outflowing gas, which , in its 
turn, ignites the gas by means of a thin platinum w ire ; 
but in order to insure th e preservation of the igniting 
composition for a reasonable length of time, a compli
cated apparatus of valves, etc. , becomes necessary. 
The last style of gas lighting devices are the electric 
ones, which utilize the various qualities of the electric 
current for igniting pu rposes. With the first group a 
fine platinum wire is caused to glow by the electric 
current, but it is destroyed in a short time. Igni tion 
can also be effected by t wo pole wires of an electric 
battery scratchin� together. Several devices are based 
upon this principle, mostly for distance gas lighting , 
as they make it possible to ignite the gas from any 
place, the gas cock open ing and closing electromag
netically .. This method, however, only  admits of ignit
ing' or extinguishing one flame at a time. The latest 
contrivance, which the lecturer considers the best one, 
is the multiplex gas lighting device constructed by him,' 
which is sold in Germany by the German Incandescent 
Gas Light Company (patent Auer). The underlying 
principle is widely different from that upon which all 
former electric igniting devices are based. The battery 
currents a.re converted into induction currents of high I tension, which easily overcome all resistance, and break
ing through the air, in the shape of sparks, ignite the 
gas. The generation of these currents is· brought about 
in a most simple and ingenious manner, and their uses STRAUB'S DOUBLE QUAKER CITY GRAIN MILL. 
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PNEUMATIC MAIL TUBE SYSTEM, NEW YORK CITY. 

The translllission of matter through closed tubes by 
means of a current of air flowing therein is not by any 
means a novel idea, although its successful application 
to commercial purposes is of recent date. For the ear
liest suggest,ion of pneumatic transmission we must go 
back to the seventeenth century and search among the 

6.-TIME LOCK FOR 
TRANSMITTER. 

records of that venerable 
institution, the Royal So
ciety of London. Here we 
find that Denis Papin pre
sented to the society in 
the year 1667 a paper en
titled the " Double Pneu
matic Pump. " He exhaust
ed the air , from a long 
metal tube, in which was 
a traveling piston which 
drew after it a carriage at
tached to it by means of a 
cord. At the close of the 
eighteenth century a cer
tain M. Van Estin propel
led a hol low ball contain
ing a package through a 
tube several h undred feet 
long by means of a blast 
of air ; the device, how
ever, was regarded more as 
a toy than a useful inven
tion. Of more practical 
value were the plans of 
Medhurst, a London en
g i n  e e l' ,  who published 
pamphlets in 1810 and 1812 
and again in 1832, when he 

proposed to connect a carriage running inside the tube 
with a passenger carriage running above it. 

The distinction of being the first City to install a prac
tical pneumatic tube system belongs to London, where 
in 1 853 a 1 Yz  inch tube was laid between Founders' 
Court and the Stock Exchange, a d istance of 220 yal·ds. 
The carrier was drawn through the tube by creating a 
vacuum, a steam pump bping used for t.he purpose. 
The roughness of the i nte-
rior of the iron tubes gave 
lllllch trOll ble, and when 
subsequent exter.sions of 
the system were made in 
1858 and later, 2X( inch 
lead tubes were used , the 
carriers being made of 
gutta percha with an outer 
lining of felt. 

In 1865, S i e III e n s  & 
H a l s k e ,  of Berlin, laid 
down in that city a systelll of pneul llatic tubes for the 
transmission of telegraph messages. The wrought iron 
tu bes, 2Yz inches in d iameter; were in duplicate, one 
being used [Ot· transmitting and the ot.her for receiving 
mpssages. They ran from the telegraph station to the 
Exchange, a di�tance of 5, 670 feet. The tubes were 
looped together at the Exchange an(1 a continuous flow 
of air was maintained by a compressor at one end and 
an exhauster at the other. The modified system now 
in use is worked by means of large storage tanks, con
taining either compressed or rarefied air, and it COlll
prises 38 stations and more than 28 miles of tubing 2 '55 
inches in diameter. 

The pneullJatic tube system in Paris dates from the 

9.-THE BEACH AUTOMATIC POSTAL DELIVERY BOX. 

same year as that of Berlin. �ere a novel feature was 
introd uced i n  tMe method of compressing the air, for 
instead of using a steam engine it was compressed in 
tanks by displacement with water from the city mains. 
'fhe tubes of the present system are 2 '55 inches diame
ter, and the carriers are m ade up in trains of from 6 to 
10, with a leather-covered piston at the rear, which fits 
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the tubes snugly and drives them forward. The tubes I mission of cash in retail stores and for general tele
are of wrought iron and the speed is 15 to 23 miles an graphic purposes. The Western Union Telegraph 
hour. Company laid down four lines in 1876 from the main

' 

The father o f  the pneumatic tube system of rai l ways office in Broadway, New York-two to the branch 
in America was the late Alfred Ely Beach, who for half office at 14 Broad Street, one to Pearl Str€et, and one 
a century was one of the proprietors of the SCIENTIFIC to the Cotton Exchange. To these it has since added 
AMERICAN. His experimental railway was first ex- t wo miles of double line which run beneath Broadway 
hibited at the American Institute Fair held in New to its uptown office. 
YOt'k City in 1867. A car capable of seating ten people The most notable event in the recent history of pneu
ran upon a track laid down wit.hin a circular wooden matic transmission occurred in Philadelphia, when a 
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tube, which was six feet in diame
ter and one hundred and seven feet 
long. 'I'he current of air was furn
ished by a 10 foot helix fan running 
at 200 revolutions per minute. He 
then constructed at his own ex
pense an eight foot tunnel, which 
extended beneath Broadway from 
the corner of Warren Street to the 
south side of Murray Street, a dis
tance of 200 feet. The car was 
propelled by a powerful rotary 
blower in the basement of an ad
joining building, and the car was 
driven in alternate directions by reo 
versing the valves of the blower. 
The tunnel is still in existence. 
Less known but equall y  meritori
ous was the system of pneumatic 
postal tubes designed by Mr. Beach 
at about the saIIle period. 'Ve pre
sent two illustrations, Figs. \) and 
1 0, which were made many years 
ago under his own direct super
vision and need but little descrip
tion. The letters and packages 

7.-DIAGRAM SHOWING PRESSURE AND VELOCITY CURVES OF 
AIR IN T UBE. 

were to be delivered to cars from revolving hoppers, 
whose revolut ion was effected by pins on the edges of 
the cars striking the vanes. Delivery was effected b y  
tripping the hinged bottom of the car, t his also being 
done by a striking pin. In  1870, also, he built an 8 inch 
iron tube a thousand feet long, whose interior was 
glazed to form a slllooth surface. This led to a large 
receiving box, from which a second pipe led to an ex-

S.-DIAGRAM OF TWO-STATION ONE-COMPRESSOR LINE. 

hausting engine. A letter dropped into the pipe at any 
point was swept along by suction due to the exhaustion 
of the air from the box, and on reaching the box it 
fell to the bottom, from which it  was easily removed. 

The London system has grown steadily and now in
cludes 42 stations and 34 miles of. tubes. 'fhe latter 
are of cast. iron and lined with lead. On the shorter 
l ines the inside diameter is 2!1f i nches, and on the 
longer l ines 3 inches. The lines are laid out radially, 
air being compress-
ed at one end and 
exhausted a t  t h e  
other. Similar sys
tems are used i n  
con nection with the 
telegraph service in 
Liverpool, Manches
t e r ,  Birmingham, 
Glasgow, Du blin and 
N ewcast Ie. Men tion 
should be made herfl 
of the underground 
pneumatic railways 
const.ruc ted in Lon
don, the first built 
in  1863, 1 , 800 feet in 
length and 2 feet 8 
inches by 2 feet 8 
i n c  h e s i n  section ; 
the l atel' tunnels, 
built i ll 1872, run
ning f!'Om Euston 
St:'l.tion to the gen
eral post. office, a dis
tance of 2%, miles. 
The  latter was in 
d u p I i c a t  e and D
shaped in section, 

system of 6 inch tubes was built between the main pm·1 
office and the sub-post office on Chestnut Street, n enl '  
'fhird Street, a distance of 3, 000 feet. The reader wi l l  
observe that i n  all the European systems none o f  the 
tubes are larger than 3 inches in diameter, so that in 
respect of size alone the Philadelphia plant marked It 
bold advance upon any existing system, the area of the 
tubes being increased more than four-fold, and the ca-

pacity of the carriers in 
proportion. T h e  speed, 
moreover, was n e a l' I Y 
doubled, and hence, with 
the improved mechanical 
appliances for transmit
ting and receiving, the ca
pacity of each tube cannot 
be less than t wenty times 
as great as that in the 
old country systems. The 
Philadelphia p I a n t  was 

opened in 1893 and has been in successful operation 
ever since. 

In 1897 the T ubular Dispatch Company, of New 
York, was authorized to construct a system of postal 
delivery tubes between the general post office and cer
tain s ub-stations in New York City. It was deeided to 
adopt the system already in successful operation i n  
Philadelphia, and t o  this end the Batcheller Pneu
matic T ube Company, of Philadelphia, drew up plans 

measurin g 4Yz feet lO.-THE BEACH PLAN OF DISPATCHING LETTERS FOR A BRANCH STATION. 

wide by 4 feet high, 
the st.raight port,ion being of cast iron and t.he bends for a set of lines running from the general post office 
of brick. It was operated by a fan, which forced to the Produce Exchange, to the Forty-second Street 
air into one tunnel and exhausted it from the other. depot, to One Hundred and T wenty-fifth Street, and 
The capacity of the line was about one ton per minute. across the Brooklyn Bridge to Brooklyn. The line to 
It was not satisfactory and was ultimately abandoned. the Produce Exchange and return was bui lt, and the 

The pneumatic tube has been in nse in this country opening took place on October 7 of this year. The 
on a small scale for a quarter of a century for the trans- Forty-second Street line is approaching completion, 
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and it is expected that the others will be commenced Fig. 6. It consists of an oil cylinder, C, in which is by means of·a connecting rod tilts the receiving cham
at an early date. a piston that is normally kept at the bottom of its ber to an angle of 40 degrees. The carrier slides out 

Enco uraged by the success of the large tubes adopted stroke by a coiled spring. When the starting lever an inclined and pivoted platform, E, which is kept in 
on the Philadelphia line, the company determined to is pulled over, the time lock piston is drawn up the inclined position by a counterweight. The weight 
lllake the Ne w York tubes two inches larger, or eight against the spring, which at once begins to force the of the carrier overbalancing the counterweight, the 
i nches in diameter, and to maintain a regular work- piston back, dl"iving the oil around a by-pass valve, G, platform falls to a horizontal position and delivers the 
i ng speed of 30 m iles an hour under a headway of the time of its descent being regulated by the degree carrier onto a table in front of the operator, as shown 
12>i seconds. The capacity of the tubes is thus in- to which G is opened. At the bottom of its stroke an in Fig. 5. An ingen ious arrangement of bell cranks 
creased to from 40 to 50 times that of the largest of the offset on the piston rod, J, pulls down a bell crank, N, and rods connects the platform, E, with the slide valve 
tu bes in use on the Europ8an lines. The t wo-station which, by means of a connecting rod, 0, withdraws of cylinder, D, so that the return of the forUler to the 
branch already completed extends from the general the locking bolt, L, on the valve of the pneumatic inclined position causes the cylinder to return the re
post office to a sub-post office at the Produce Exchange, cylinder and permits the latter to throw the transmitter ceiving chamber, B, to its normal horizontal position 
a distance of 3, 750 feet. '1'here are two parallel tubes 8 into line. ready to receive the next carrier. Above the front end 
inches in diameter laid side by side at a distance of The carrier is impelled into the main tube and car- of the receiving chamber is  a plate, P, carefully turned 
from 3 to 8 feet below the street surface. They are con- . ried to the s ub-station. As the air pressure at this to the radius of tne arc described by the chamber on its 
nected by a loop at the Exchange, one being used for i point is 3% pounds to the square inch, it is impossible trunnions, which closes the end of the main tube when 
outgoing and the other for retu rning mail. Power is to open the tube for the p urpose of removing the car- the chamber is in the tilted position. The interval from 
furnished by a com pressOl', C, Fig. 8, at the main sta- riers. Moreover, as they arrive at a speed of 30 miles the arrival of a carrier to the ret urn of the receiving 
tio n ,  A, which delivers air  at 7 pounds pressure ·to the an hour, some provision has to be made for gradually chamber to the horizontal position is  only 3 0r 4  seconds. 
square inch to the outgoing tube. The air flows with checking theil' speed. These two results are obtained The transmitter, n, at the sub-station is similar to 
an increasing velocity and decreasing pressure (the re- by means of the closed receiver, Fig. 4, which consists, that at the lllain station, already described. T he re
sult of its elas t icity) to the sub-station , B, at the Pro- like the transmitter al ready described, of a movable ceiver at the main station, however, is  entirely different 
duce Exchange, w here its press ure is a bout 3% pounds section of 8 inch tube.  It is about double the length from the one just described. Its construction is  shown 
to the inch. From the sub-station it  returns by the in detail in Fig. 1 .  The carrier arrives b y  the curved 
second tu be, as shown by the arrows, to the main sta- tube and passE's into a receiving {'ham bel', which is sim-
tion and passes into a receiving tank, E, at which point ply a section of t ube closed by a vertical sluice gate. 
its pressure has fal len about to that of the atmosphere. The current of ail', now expanded to atmospheric pres-
T he suction of the compressor is connected to this tank sure, passes from the main tube down a vertical pipe to 
and the air is  thus caused to circulate continuously the return tank, e, Fig. 8, in the basement. T h e  dis-
through the circuit of tubes. tance from the slots through which the air passes to the 

In order to make use of the (lUrrent for transmission tank, to the sluice gate, is about 4 feet, and the mo-
purposes, a light cylindrical metal shell called a car- mentum of t he carrier is absorbed in compressin g the 
rier is  pl aced in the t ube. It is  fitted with two packing I air ahead of the car as it enters this chamber. Part of 
rings which prevent the passage of air and cause it to this compressed air passes up through a small pipe, as 
move forward in the tube at the same speed as the cur- indicated by arrows in Fig. 1 ,  and enters a small cylin-
rent. As the current of air is never interrupted from der, where it depresses a piston which is normal ly held 
the time the compressors start in the morning until at the top of its cylinder' by a coiled spring. This cylin-
they are shut down at night, it was necessary to devise der is situated j ust above the piston slide- valve of a 
some apparatus by which the carriers could be placed pneumatic cylinder, whose work is to raise and lower 
in the tubes or removed ft'om them at the start or finish the sluice gate above mentioned. '1' he depression of 
of their journey without interrupting the flow of air. the small piston and the attach ed piston valve admits 
This is accomplished by a transmitter, a, Fig. 8, and a air at 7 pounds pressure below the piston of the pneu-
receiver, b, at the main station and another transmit- matic cylinder and raises the sl uice gate, to which it is 
ter, n,  and receiver, p, at the sub-station. attached. The very slight pressure of the air behind 

The straight tubes are made of cast iron, carefully the carrier is sufficient to force it out onto the receiving 
bored and reamed to a smooth finish. The bends, none table. As the carrier passes out it strikes a small trip-
of which are less than 8 foot radius, are made of seam- finger, which moves the piston slide-valve back to nor-
less brass tubing, 8% inches internal ·diameter. The mal position and shuts the gate. If the air pressure in 
carriers are made of a plate of sheet steel, n of an inch 1/ 

'I: the main tube is not sufficient to expel the carrier from 
in thickness, which is rolled into a cylinder, riveted the receiver, the vertical pipe that cond ucts the air cur-
and soldered. The front cover is dished to receive a " rent to the return tan k is partially closed by means of 
filling of felt, which is covered with thick leather 'and the gate valve shown in Fig. 1.  
forms a buffer to cushion the shocks to which the car-

'" 
The diagram, Fig. 11 ,  is inserted to show the princi-:. 

rier is liable. The shell is 7 inches diameter by 2 feet pIes of the system of pneumatic transmission above de-
long and it is kept from direct contact with the tubes • scribed. Air at say 10 pounds pressure is supposed t o  
b y  t w o  bearing rings, one near each end, made o f  a be constantly supplied at one end of an 8 inch tube one 
fibrous woveu 1l1aterial. T hese act as packing and mile in length, the pressure falling until it leaves the 
afford a satisfactory sliding contact with the tubes. other end at zero. The air being elastic it expands as 
Their life is limited to about 1, 000 miles. The carrier is it flows, and this expansion necessarily increases its 
closed b y  a hinged cover at the rear, which is locked velocity. The decrease in pressure and th� increase in 
by three radial bolts. The latter are driven into three velocity are shown respectively by the curved lines in 
holes in the shell by means of a rotating latch operat- the upper and lower diagrams. 
ing a cam attached to the cover. The cam is placed The accompanying map of a part of New York Cit.y 'I. eccentrically on the cover, and when the latch is in shows the present and proposed l ines of tubes contemc 
place locking the bolts it clears the edge of the carrier. 0 plated by the Tubular Dispatch Company. The full 
As the throwing over of the latch in unlocking the black line indicates the lines al ready either completed 
bolts causes the former to proj ect several inches beyond VI 01' practically completed, and the dotted lines mar� the 
the cover and i n  contact with the tubes, it will be seen proposed extensions. 
that the carrier cannot become unlocked while it is in c:\ s For the drawings and data used in our description of 
transit. this extremely interesting plant we are indeb ted to 

The carrier is introduced into the tube by means of ::. Mr. B. C. Batcheller, chief engineer of the Pneu matic 
transmitters, a, n, Figs. 2 and 8. The transmitter can best Tube Company, who is the inventor of the salient 
be described by supposing that a section long enough features of the system. 
to inclose a carrier were sawed out of the main tube and '" --.... _�H ..... _._-----
hung from an overhead shaft, E, Fig. 2, parallel to the " A Word to Mail S ubscribers. 
tube, in  such a way that it could be swung away from ''''''' ..... ' '  .. 'N At the .end of every year a great many subscriptions 
ihe mai n tube to receive the carrier, and then swung Constructed Proposed. to the various SCIENTIFIC AMERICAN publications ex-
back into line whet'e the current of air could act upon I

l l.-l'RESENT AND l'ROl'OSED POSTAL TUBE LINES IN pire. 
the earl'ier and force it into the main tube. The ends NEW YORK CITY. The bills for 1898 for the SCIENTIFIC A MERICAN, the 
of the movable section are planed and finished off per- SCIENTIFIC Al\IERICAN SUPPLEMENT, and the A RCHI-

fectly smooth and square, so that no air can escape at of a carrier, and is hung upon trunnions in much the TECT'S AND BUILDER'S EDITION of the SCIENTIFIC 
the joints. When the movable seetion is swung out of same way as a telescope, the trunnions being placed AMERICAN are now being mailed to those whose sub
line, two laterally projecting plates move across the midway of its length. In its  normal position,  as shown scriptions come to an end with the year. Responding 
ends of the main tube and prevent the escape of air, in Fig. 4, it forms a continuation of the tube by which promptly to the invitation to renew saves removing 
the current meanwhile traveling round the opening the carrier arrives, and as the latter is impelled into the name from our subscription books, and secures 
by means of a b y-pass. The movements of the swing- the receiver, it compresses the air in front of it and is I, without interruption the reception of the paper by the 
ing spction are control led by an inclined pneumatic brought to rest withollt any harmful shock. Just in subscriber. 
cylinder, C, whose valve is operated by a small hand front of the receiver the main tube is provided with a PRICES. 

lever, B. In the normal position, when the transmitter is n umber of slots, A, which b y-pass the air into a tube The Scientific American (weekly), one year . . . . . . . . . . . . . . . . . $3.00 

Supplement of the Scientific American (weekly), one year. . . . .  0.00 
not in use, the movable tube is drawn over opposite a which leads through the sub-station transmitter, n, Architect's and Builder's Edition of the Scientific American 
loading tray, and the current passes through the U - Fig. 8, back to the main station. The compression of (monthly),  one year . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 50 

sh aped hy-pass, T, which forms the legs of the carrier. the air in the receiver by the entrance of the carrier ExportEditio� of the Scientific American (monthly, in Spanish 

'Vhen a carrier is to be sent it is placed on the tray and opens a relief valve at the rear end, and so prevents the and Engli"h), one year . . . . . . . . .  . . . . . . . . . . .  . . . .  . . .  3.0 ' 

pushed into the swinging tube. The operator then carrier from being thrown back into the main tube. COM BINED RATES. 

II th h d I B th b . 
Th t' l' d D I t th t d f The Scientific American and Supplement . . . . .  . .  . . . . . . . . . $7.00 pu s over e an ever, , . ere y cOIn pressing a e pneuma IC cy In er, , e eva es e ou er en 0 

The Scientific American and Ar<.'hitect's and Builder's Edi-
spring, which serves to push over the slide valve that the receiver and tilts the latter on its trunnions, for tion . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5.00 
operates the pneumatic cylinder. The slide valve may I the purpose of discbarging t.he carrier on to the re- The Scientific American, Scientific American Supplement, and 

be prevented from moving, however, by a time lock, I ceiving table. This is accomplished automatically as Archi tect's and Builder's Edition . . . . . . . . . . . . . . . . . . . . . . 9/ 0  
A ,  wh ich releases the former twelve and one-half · follows : A small portion o f  the air compressed in t h e  This includes postage, which w e  pay. Foreign sub
seconds after a carrier has been dispatched. The time I receiving chamber flows through a small pipe to a piS- I scribers not witbin the international postal arrange
loc� (whic� in�ures a pro�er headway between suc- I ton whieh con�rols the slide-valve of t?e tilting cyl in- ment should remit one dollar extra for postage. Remit 
cesslve carriers III the tube) IS shown to the left of the der, D. The pIston pushes down the pIston slide-valve I by postal or express money order or check to order of 
pneumatic cylinder in Fig. 2 and in larger detail in I and admits air to cylinder, D, whose piston rises and Munn & Company, 361 Broadway, New York. 
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Science Notes. 

Salts of cinnamic acid bave been used as a remedy 
for tuberculosis on four hundred patients of Prof. 
Landerel', of Stuttgart. From an experience of seven 
years he hopes that he has found a lasting cure for the 
d isease. 

A n ovel use of the kinematograph is reported from 
Germany, where the instrument was recently used 
to secure a series of pictures representing all the 
movements of the hull made during the launching of a 
vessel. The instrument selected for the purpose was 
the l\Iesster-Betz biograph, said to be capable of 
recording four thousand impressions a fmnute. The 
Gerlllan naval officials are said to take considerable 
interest in the experiment, and no doubt it is capable 
of useful extension. 

Accord:ng to a writer in Les Nouveaux Remedes, 
black eggs are not uncommon from ducks, who are 
extremely found of acorns. The coloring matter of 
theil' egg-shells is rich in iron. The resu lting combina
tion of tannin and iron is  stated to result in black eggs. 
According to the  same authority, bright red eggs may 
be obtaineu frolll fow ls  by feeding them with lobster 
shells (presu mably boi led). Vie cannot state the origi
nal source of t hese statements, b ut they bear o bvious 
evidence of transatlantic origin. 

The tremendous force of the sea was illustrated by 
an object lesson ashore in  New York City recently, 
when five large tanks, built to contain 120, 000 pounds 
of soap. but which were temporarily filled with water 
and situated on the fourth floor of a large building on 
'West Fifty-second Street, collapsed, and completely 
wrecked the whole building, killing three men and 
doing a large amount of damage. The tanks were 
each 15 feet h igh and about V� feet diameter, and 
contained 1 6 1 , 703 pounds of water, but the floors 
and supporting beams proved altogether inadequate 
to stand the strain. A wave of the dimensions of one 
of these tanks is not at all unusual at sea, and when 
such a wave breaks on a vessel's deck the force of the 
blow can only be estimated by the amount of damage 
it does, in spite of the elasticity of the water beneath 
the vessel to ease her in receiving the shock. 

The London Times prints the following dispatches re
ceiveu from its correspondent at Mel bourne, October 
3 :  .. The scien t ific expedition which was d ispatched 
to the Ellice Islands by the Sydney Geographical 
Society, under Prof. David, has confirmed Darwin's 
theory of the formation of coral islands. Prof. David 
reports from Samoa that the expedition has been a 
decided succe�s. The dialllond drill went down 557 
feet in the coral without reaching the bottom. "  Octo
ber 4 :  " �With reference to the borings on the Ellice 
Islands  to obtain infol'lllation as to the formation of 
coral islands, Prof. David st ates that the results to 487 
feet were inconclus ive. Beyond that they strongly 
favor Darwin's theory, though a final j udgment ue
pends upon microscopic examination of the drill cores. 
The borings are being continued. " The expedition 
was under the auspices of the Royal Geographical 
Society of Australasia, and was directed by Prof. T. W. 
E. David, of Sydney. In view of the difficulties pre
viously Illet with at Funafuti, a special boring plant 
was provided wClghing over 25 tons, and capable of 
boring to a depth of 1 , 000 feet. It is u nderstood, 
says Nature, that the core obtained will [be forwarded 
first to the Royal Society, of London, which will re
turn one-half to the Royal Geograph ical Society of 
Aust.ralasia. 

The German expedition to the Pacific under Prof. 
Schauensfeld, director of the Bremen Museum of 
Natural Science, Eth nology, and Commerce, has pro
d uced so rich a y i eld  that it will take a long time to pre
pare and arrange the material brought home, says the 
English Mechanic. '1'he voyage lasted fourteen months. 
'r ile professor' s labors in  the remote l ittle island of 
Laysan, in the Pacific, were rewarded with the best re
sults. He had splendid opportunities of observing 
the habits of the birds frequenting the island. Of the 
six species that are endem ic, he  collected specimens in 
al l  stages of development ; he brought home several 
h undred birds' skins and whole nests with stuffed birds 
si t ting in them. He obtained several turtles at Lay
san, and succeeded in hatching the eggs. Sharks and 
thorn backs were caught. A collect ion was made of 
the flora of the island, which includes the piece of a 
trunk of an extinct species of palm.  The fauna and 
flora of the sea offered a wide field of investigation, 
and highly i nteresting forms of coral are among the 
specimens that have been secured . .Lava and various 
kinds of stone from the Sandwich Islands, splendid 
corals froUl Samoa, and the specimens from New Zea
lan d  and Chatham Island form an important part of 
the collection. The skeleton of a native belonging to a 
tribe that w i l l  before long become extinct is among the 
acqubitions. Prof. Schauensfeld regards the finding of 
a kind of l izard called Hatteria [Rhynchocephalus] as 
a special piece of good fortune. It is stated that it is 
i :npossible to give a " colllplete snrvey of the rich mass 
of scientific work that was carried out in the course of 
this voyage, " but it is hi nted that the profe�sor him
self will give an account, in spite of its impossibility. 

� ' itntif i t  !lUtti,an. 
The Cult 01' Fear. 

On the subject of infantry fire, there is the danger 
that, in training men to seek p:'otection, they are being 
trained to hide themselves, and that the military spirit 
of the offensive is apt to be destroyed. It is the right 
and duty of the officer to take account of losses, and to 
diminish them as much as possible, by utilizing the 
ground. But he must never be dominated by the fear 
of loss to the forgetting of the great fruits of success. 
Undoubtedly the training in the use of ground should 
be Wholly eliminated from the education of the soldier, 
in so far as it relates to his personal security during tile 
attack, or, as the regulations say, for the attenuation 
of the effect of the enemy's fire. Changes in armament 
have not changed human nature, and there can be 
little doubt b ut that men will be only too willing to 
seek protection for themselves, without being specially 
trained in the art of finding it. It is for the leader to 
decide if the conformation of the ground is favorable 
and admits hope of success, b ut,  when the order to 
advance has been given, the man has no right to think 
of whether he shal l go forward or not, or whether he 
shall find protection or not ; above all things, he must 
go forward. We do not oppose the spirit of the Ger
man regulations, and would not habituate troops to 
lespise the protective value of the ground they pass 
over ; but it Illust be taught to them not as individuals, 
but as troops in the field, always under the order 
of their officers as to whether they shall seek its pro
tection or not. .. Let us expel from our ranks this cult 
of protection and fear of loss ; they can only have 
destructive influence upon the boldness of the troops 
and the spirit of the offensive in them. "-Militar-Woch
en blatt. 

. �  . . .  
A LOW PRICED GRAPHOPHONE. 

The illustration represents a graphophone of very 
simple construction, which embodies the essential fea
tures of the high-priced machines, but which is p laced 
on the m arket at a greatly reduced price, by Messrs. 
Hawthorne & Sbeble, of 604-606 Chestnut Street, Phil-

THE "EAGLE" GRAPHOPHONE. 

adelphia, Pa. It is run by a clockwork s pring mo
tor, wound by the thumh piece shown at the left in 
the engraving, and the same instrumental and vocal 
records are used on it as on the hi�h-priced phono
graphs and graphophones. The reproduction of sound 
is, as is  well understood, caused by the vibration of a 
diaphragm opposite the small end of the horn or 
trumpet, such vibration being caused (lY a jewel point 
connected with the diaphragm and which passes over 
the wax cylinder at the right, the surface of the cylin
der having been previously indented by a like process, 
when a sharp cutting point has been passed over the 
cylinder, to indent or mark it in accordance with the 
sounds vibrating the diaphragm. 

.. . . . . 
N Ull1ber o f N aval Ve ssels. 

Chief Constructor Hichborn, in order to settle differ
ences of opinion that frequently 00cur on the subject, 
has issued the following official summary showing the 
number of vessels in the United States Navy : First
class battle-ships, 9 ;  second-class battle-ships, 2 ;  ar· 
mored cruisers, 2 ;  armored double-turreted monitors, 
6 ;  single-turreted monitors, 13 ; protected cruisers, 13 ; 
unprotected cruisers, 3 ;  gunboats, 10 ; composite gun
boats, 6 ;  special class, 3 ;  steel torpedo boats, 22 ; wood 
torpedo boat, 1 ; iron cruising vessels, 5 ;  wooden cruis
ing vessels, 1 1 ; sailing vessels, 6 ;  t.ugs. 14 ; wooden 
steam vessels unfit for service, 8 ;  wooden sailing vessels  
unfit for service, 6 ;  total, 141. 

• • • • • 
A Hint to Manufacturers and Merchant s. 

The i mportance of registerin� trade marks at the 
Patent Office does not seem to be sufficiently realized 
by manufacturers and merchants in this country or 
abroad. Persons adopting a word, phrase or emblem 
to d istinguish their specialty of manufacture, whether 
it be on dry goods, groceries, food products or prepara
tions of any kind,  will derive more benefit by register
ing them than many seem to realize. Full information 
as to the necessary procedure to obtain trade mark 
protection may be had by communicating with this 
office. 

375 
Recent Archreologlcal N e,vs. 

The total value of the collection left to the Institute 
of France by the late Duc d'Aumale is estimated by ex
perts to be worth $3,000,000. 

Fran�ois Am'ele Pulsky, the archreologist, died re
cently at Buda-Pesth. He was the author of a work on 
the age of brass in Hungary. 

Prof. Dr. Wilhelm DLirpfeld writes to the Times from 
At!lens to answer the q uestion, " Is the Parthenon 
doomed ? "  He says that the war cut off the Greek 
Archreological Society's lal'ge revenue from the state 
lottery. Repairs, therefore, have been interrupted 
and no one knows when they will be resumed. For 
the Parthenon, this is deplorable. The consequences 
would be most serious should an earthquake shake the 
mountain rock. 

A preliminary repol·t has reached London from 
Rome of the results of Captain Bottego's expedition in 
northeast Africa, says The Evening Post. They estab
lish the identity of the Nianam River, flowing into 
the northern end of Lake Rudolf, with the mysterious 
river Omo, which so long has p uzzled geographers. 
The river now has been renamed Omo Bottego. To 
the east of this river and north of the beautiful Lake 
Abbaye a m uch larger lake has been discovered, which 
has been named Regina Margherita. 

On a stone of the temple of " 'V"ingless Victory,"  on 
the Acropolis, at Athens, an inscription has been found 
stating that the monument was built by Kallicrates, 
who was one of the architects of the Parthenon at the 
beginning of Pericles' government. 'l'his fixes its date 
at about four hundred and fifty years before Christ. 
The Athens Archreological Society is about to under
take the restoration and strengthening of the Par
thenon. Marble from Pentelicos will be fUl'llished free 
for this by the company working the quarries. 

Hollow wedge bricks were used by the Romans for 
constructing arches at their baths at Bath, England. 
According to '1'he Engineer, the roofs of the dressing 
rooms were covered in some instances with flat brick 
arches, and, as these would have fallen in  by theil' own 
weight if constructed in the ordinary manner, hollow 
voussoirs were moulded with a semicylindrical proj ec
t ion on one radi al side and a semicylindrical cavity ' 0 
correspond on the  other. The bricks were about one foot 
long from intrados to extrados and ten inches wide on 
the back. They were finished well, and apparently of 
fire-burnt ordinary clay. 

Signor G. B. Cavalcaselle, who, with the late Sir J. 
A. Crowe, wrote the well known " History of Painting 
in Italy " and " History of Painting in North Italy, " 
lives of Raphael, Titian , etc. , died recently at the age 
of seventy-nine years. He had a very romantic career, 
owing to his ardent liberal views, and at one time he 
was left for dead at Piacenza. When the French en
tered Rome he escaped to England by way of Paris. In 
London he earned a precarious living  as an illustrator. 
He now began his lifelong collaboration with J. A. 
Crowe. The two writers did much to put art criticism on 
a sound documentary basis. Many of their appreciat ions 
were awkwardly expressed, but, for all that, their works 
have a very solid value  to-day, and combined with the 
writings of Morelli, they give the student an accurate 
basis for determining the attributions of disputed old 
masters. 

At Meron, near Angers, the remains of a Roman 
temple have been discovered. The French peasants 
are not enthusiastic archreologists, and as soon as the 
foundations were seen the people of the district lost 
no time in seeking for treasures. Some coins were 
di�covered, and, as they were rare, the prices ob tained 
for them increased the eagerness for further explora
tions. Not the least regard was given to the old 
masonry, from which it would have been feasible to 
prepare a plan of the temple. Now much will have 
to be derived from imagination, says the Archi tect. 
'1'he conseil general, apprehending additional mis
chief, has appealed to the administration for interfer
ence. After some delay, money has been �ranted to 
the departmental commission for the purpose of insur
ing the safety of any lllasonry that has survived. 

The royal British antiquarian and archreological 
societies have lodged a petition with Lord SalislJUry 
protesting against the peculiar forlll of prison la bor in 
Egypt since the Khedive's penitentiari es and jails have 
been nnder English management. It seems tha t the 
convicts, of whom there are twelve hundred in  the 
Jourah prison alone, are employed in manufacturing 
bogus antiq ues, for which there is reported to he  a 
large market, especially in America. The petitiuners 
declare that the forgeries are so clever as to be scarcely 
distin�uishable from the real ar t icle. As yet only an
tiques of relatively small dimensions have been pro
duced, but the prison authorities express the hope of 
being able in course of time to tUI'll out full-fledged 
mummies and sarcophagi. The scie'ntific societies in 
En�land point out with sO llle degrr!e of j ustice that 
while this  form of prison labor may have commercial 
advantages, it practically renders the British govern
ment a party to fraud. 
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A " TUG OF WAR " BETWEEN EARLY STEAMSHIPS. 

Our English contemporary The Engineer has been 
publishing an interesting series of articles entitled 
" Shipbuilding and Marine Engineering on the Thames 
in the Victorian Era. " We reproduce one engraving 
from this important series of articles. It represents 
the " tug of war " trial which took place on June 20, 
1849, and lasted one hour, the two vessels being tied 
stern to stern and the engines of both set going, with 
the result that the screw-propelled Niger dragged the 
Basilisk back ward against the whole force of her en
gines at the rate, by log, of 
1 '466 knots an hour. These 
vessels were at the same 
t i m  e tried at different 
depths of immersion, and 
the conclusions arrived at 
from the results obtained 
were that, in similar ves-
sels exerting the s a m  e 
amount of engine power 
and impelled by steam 
alone at their highest ob
tainable speed, the screw 
is the most advantageous 
propeller at deep immer
sions and the paddle wheel 
the best in the case of light 
and medium immersions. 

J c itu t if i c  !tntricau. 
u nder the  presidency of  Commodore Triguiro, with 
whom were Lieutenants Ariba, Guimira, Vazguay, 
Naval Architect Taliso, Messrs. Thomson, Gordon and 
Haynes, The Pluton, which is one of a number of de
stroyers building at Clydebank for the Spanish gov
ernment, is 225 feet long, and is thus somewhat larger 
than the latest class of British torpedo boat destroyers. 
She is therefore enabled to carry a considerably greater 
dead weight, the actual load on board during the 
trials being 73 tons. The results of the trial gave a mean 
sl?eed of 30 '12 knots on the measured mile, and during 

[DECEMBER I I , 1 897. 
The experiments deal with the number of memory 
images that can be stored up at a single trial, without 
allowing the subject time to rest. This is called in 
English the ' mental span ' of the memory. I have 
proposed for it the tel'ill 'faculte de prehension ' 
Several successive investigations have already been 
made on the measurement of the memory for figures 
and syl lables. These are localized memories, the deve
lopment of which cannot be considered as a sign of the 
development of the other memories. We m ust, there
fore, make many reservations in interpreting the con-

clusions to be drawn from 
these experiments. The ex
periment may be made as 
follows : A series of figures 
is read to the subject at a 
regular speed (the speed 
used is in general two fig
ures per second) and with-

Both the vessels were fit
ted with four h u n d  r e d  
nominal horse power en
gines. The propelling en · 
gines of the Basilisk were 
of the ordinary oscillating 
type and those of the Niger 
were a special kind of di
rect acting horizontal en
gine, having two pairs of 
cylinders ; one pair being 
placed on each side of the 
main crank shaft, with an 

" TUG OF WAR " BETWEEN BASILISK AND NIGER, 1849. 

ont any special accentua
tion. As soon as he has 
heard the series, the sub
ject, having been told be
forehand of the require

ment. endeavors to repeat 
the figures without error 
and in the order ill which 
he heard them. The ex
periment is repeated sev
eral tillles, beginning with 
a small number of figures, 
e. g. , four which any adult 
can give correct ly : it is 
then increased to fi ve fig
ures, then to six, and so 
on, until a n u m b e r is 
reached which the su b
ject can no longer repeat 
correctly, Care is taken 
to repeat each trial , and 
to allow sufficient inter -

air pump between. Each piston had two piston rods I a continuous run of one and a half hours a speed of 
working in different planes, one being above and one 30 '02 knots was maintained. At the conclusion of the 
below the crank shaft, the rods of each pail' of cylin- forced draught trial, the vessel was, according to con
del'S bAing connected to one crosshead, from which a tract, run for a further period of two hours under 
connecting rod passed to the crank and put its shaft natural draught, the speed attained being 22 " 1  knots, 
in motion. The air pump� were worked by a similar 01' ,'u of a knot over the contract. During the tests 
arrangement to that by which the motion of the pis- there was a noticeable absence of vibration and the en
tons was communicated to the cranks, the whole form gines worked to the entire satisfaction of the SplJ.nish 
ing one of the best examples of direct-action engines commission. 
that had at their time been produced. 

.. � . . .  
TRIAL TRIP OF A BRITISH BUILT TORPEDO BOAT 

DESTROYER FOR THE SPANISH GOVERNMENT. 
B Y  O U R  ENGLISH CORRESPONDENT. 

The officia.l speed trials of the torpedo boat destroyer 
Pluton, of 400 tons and with engines of 7. 500 indicated 
horse power, which was constructed by the Clydebank 
Engineering and Shipbuilding Company (Limited), 
near Glasgow, to the order of the Spanish government, 
were successfully carried out on the Clyde 011 Thursday, 
November 4. On behalf of the Spanish government 
t,he tests were watched by a government cOIllmission 

. . . . ..  
' .. he lUeasureluent of lUelDory • 

Prof. Alfred Bi net, the celebrated French psycholo
gist, in a paper in the Annee B iologique on " The Ex
perimental Study of Memory, " treats of this amon g 
other related su bjects. We quote the following fro III 
an abridgment printed in the American Naturalist :  

" Although the methods used for measuring the 
memory may have been crude, as they still are, it is 
nevertheless a great advance to be able to introduce 
the concept of measurement into this problem at all . 
So far attempts have been made to measure but one 
kind of memory-the direct faculty of acquisit ion . 

vals of rest to avoid fa-
tigue and the confusion of figures in the L1Iemory. 
This procedure, adopted by Jacobs, Galton ,  and 
many others, has already borne fruit. It is not, pro
perly speaking, a test of the memory alone ; it is 
extremely difficult, be it  said in passing, to experi
lllent on any isolated psychological phenomenon.  

"
The 

experiments taken together show, on the contrary, 
that the subject employs not only his memory, but 
also his powers of voluntary attention . This explains 
why child ren retain fewer figures by this method than 
adults. Their inferiority is certainly due to the fact 
that they have less control ovel' their attention. The 
average educated adult retains seven figures : a child 
from six to eight retains five : a child of ten retains six. 
A difference of one single figure is of considerable im
portance in the resul ts, and it is one of the drawbacks 
of this method that we cannot operate with fractions 
of figures , I have had occasion to measure the reten
tive memory of Jacques Inaud i .  the celebrated l ight
ning calculator. He is ab le to commit more than forty 
figl).res at one trial. It will be seen from this how far 
his memory is above the average. " 

TRIAL TRIP OF A BRITISH BUILT TORPEDO BOAT DESTROYER FOR THE SPANISH GOVERNMENT. 
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THE BUCHANAN-GORDON DIVING DRESS. 

BY OUR ENGLISH CORRESPONDENT. 

We herewith present a p hotograph of a diver clad in 
a new diving dress known as the Buchanan·Gordon 
diving dress, and the two gentlemen standing to the 
right of h im in the picture are Messrs. W. W. Gor
don and A. Gordon respectively. The gentlemen 
Illentioned arrived in Great Britain recently from 
Melbourne, Australia, for the purpose of showing 
Bri tishers their improved deep sea diving apparatus, 
which has been generally ado pted in connection with 
pearl fisheries in the colonies. With a view to clearly 
demonstrating its advantages, the patentees, after a 
nu mber of successful experiments in Australia, brought 
a couple of dresses to London. They received every 
assistance from that famous firm of submarine en
gineers Messrs. Siebe, Gorman & Company, London, 
the principal partner of which had the honor of design
ing the present day dress. 

The chief diver of the firm, the famous W. R. Walker 
(who is represented in the photograph wearing the 
d ress), was granted liberty to assist in the experiments, 
which took place on the Clyile during last month from 
Messrs. Ross & Marshall's 
steam y a c h t Aerolite, 
wh ich was chartered for 
the work. A fter accustom
ing himself to the new 
d ,. e s s and familiarizing 
hilllself with the currents, 
etc. , Walker bottomed 31 
fathollls, or 189 feet. H e  
was under the water for 
fifty minutes, during which 
he was subjected to a pres·· 
sure of over 80 pounds to 
t ile  square inch, but on 
cOluing up he was quite 
f resh. T h e  n e x t  time 
\Valker went down on the 
Clyde there was present a 
large gathering of well 
k n o w  n experts. Some 
trouble was experienced in 
fathoming a s u ffi c i e n t 
depth, b ut after a time a 
lovely spot was found at 
the mouth of Lochgoil. 
The line showed a depth 
of 33 fathoms, b u t  the 
yacht swung round a l ittle, 
and when Diver Walker 
reached the ground the 
ind icator pointed to 31 
fathoms, or rough ly speak
ing, about 186 feet. Walker 
was under the water forty 
I l l in utes, and while on the 
ground he unhooked a 
block which was fastened 
to the bottom of a separate 
line, and brought it to the 
surface. On regaining the 
boat and divestillg himself 
of the dress he showed not 
the slightest signs of ex
haustion, and on all hands 
t.he experilllen t was voted 
a great success. This depth 
has never before been at
tained in Great Britain. 
Wal ker spoke highly of 
the dress, which he de
scribes as an admirable 
one for its purpose-deep 
sea diving. 

J t itntifit  �mttitln. 377 
weighs 5 cwt. The arms and the lower half of the has been placed in the hands of the young architect 
dress consist of a series of spiral springs covered with Wilhelm Wilberg, a former student and assistant of 
waterproof material, which at the same time gives Dr. Dtirfeld. 
strength and mobility. These springs are made of Delta The work has now proceeded far enough to deter
metal-a phosphor bronze of immense strength. By a mine its extraordinary importance. A buried city pre
series of ingenious arrangements the suit can be ad- served almost in the completeness of Pompeii is coming 
j usted to the height of the diver, and there is a jointed to light. Up to this time no Greek city has been exca
brass support running along the outside of the legs, vated that gives any cle w to the arrangement of streets, 
which is intended to prevent the horrible accidents public squares, monuments an d public buildings, or t o  
which might be caused by the  up ward pressure of  the  the architecture of  any considerable number of  private 
water. But perhaps the most interesting portion of houses. Here we find a city, to be sure, of the Hellen
the Gordon dress is the escape valve. Presuming a istic period, lai.d out with great regulaJ"ity, with streets 
diver to be at a depth of 26 fathoms, he would have to crossing at right angles, with shops, colonnades, market 
stand a pressure of 69 pounds to the square inch ; and, places, theaters, a council house, and a great number 
therefore, an air pressure of Illore than this amount of private houses preserved in such completeness as to 
would have to be pumped into the diver's dress in display their general architecture, distribution of space, 
order that the escapin/r air might overcome the ex- use, decoration and equipment. 
ternal resistance. But in the Gordon process this diffi- South of the great square of ehe temple alluded to 
culty is overcome in a very siIllple manne,·. The escape above, and closely adjoining it, has been found the 
valve, which is perfectly under the diver's control, is great market place or agora of the city, which was sur
attached to a floating hose, the upper end of which rounded on all four sides by broad colonnades, of which 
can be submerged at an y required depth below the that on the north side was peculiarly noble and btately. 
surface. T his reduces the head against which the air Adjoining this at one end, and opening upon one 

corner of the agora, was 
found a smml square build
ing constructed somewhat 
like a theater, which was 
evidently the council house 
of the city. It is marvel
ously well preserved. Six· 
teen rows of seats are still 
in place. The walls, doors, 
windows, platforms, etc. , 
are all preserved. One of 
the side walls ends in a 
massi ve arch, which, a�i 
being demonstrably a wor] ; 
of the fourth century B. 
C., must rank as the ear
liest, or at least one of the 
few earliest, specimens of 
the arch i n  Greek construc
tion. The whole building 
represents something en
tirely unique in  the relics 
of Greek architecture. 

'],here h a s a I s o  been 
found a small theater in 
which the stage structure, 
the skene, is st.il! standing 
entire. Three doors open 
from it upon the orchestra, 
and the proscenium, with 
its rows of columns and 
the architrave above them, 
remains intact. No Greek 
theater as yet discovered i s  
s o  perfectly preserved as 
this, and in the future dis
cussions 0 f t h e  " stage 
question " this structure is 
likely to assume a leading 
place. 

• • •  
The Present Price o f  

Al uminum. 

The Aluminum W orltl 
contains each month the 
latest price Jist for alumi
num in all forms. Our 
readers will doubtless be 
interested in  knowing the 
present quotations . 

In the present day he 
has n e v e  r been deeper 
do wn than 133 feet or 22 
fathoms. W h i I e on the EXPERIMENTS WITH A NOVEL DIVING SUIT IN ENGLAND. 

. Al uminum ingots, guar
anteed to be over 99 per 
cent pure, cost 40 cents a 
pound in small lots and 34 
cents in ton 10tR. Alumi
num guaranteed to be over 
90 per cent pure for alloy
ing with iron and steel ground he said he moved 

about with as much ease and comfort as he had done 
at a depth of 15  fathoms in the old dress. Dur:ng the 
experiments the pumps, air hose, and lately designed 
telephone (never before used at such a depth) of 
Messrs. Siebe, G-orman & COlll pany were used. The 
diver was deligh ted with the telephone, through which 
while he was below he spoke to his attendant on the 
deck of the vessel. 

To prove the efficiency of the Buchanan-Gordon 
dress, a novice tried it, and in his  first attempt he bot
tomed 10 fathoms, the next day he managed 15 fathoms· 
and his next trial he fathomed 19% fathoms. The 
dress has been designed to lUeet the requirements of all 
descriptions of deep sea diving up to 30 fathoms, or at 
even greater depths. The invention is a dress which 
in itself withstands the tremendous pressure of great 
depths, enabling the diver to breathe a normal air 
pressure. It is in effect a suit of armor which defies all 
assaults, yet enables the wearer to move about with the 
UtlllOSt ease. The most important part is the helmet, 
which descends to the waist in  one piece of solid cop
per, and weighs no less than 2% cwt. , while the dress 

escapes and thereby permits the pressure of air sup-
. 
costs only 31 cents in ton lots. Special casting alloy 

pl ied to the diver to be proportionately diminished. containing over 80 per cent pure aluminum for use in 
But perhaps the most valuable feature of the inveu- place of brass costs 27 cen ts a pound. Aluminum 

tion is the capacity of the dress for retaining air. castings cost 45 cents and upward a pound. Aluminum 

. ,  . . .  

A Greek City U nearthed. 

bronze ingots containing 2� per cent of alumi num cost 
13 cents a pound, while those containing 10 per cent 
cost 16 cents. 

Private letters just received in this country by a cor- Aluminum rods cost 53 to 55 cents a pound, and rolled 
respondent of the New York Tribune bring news of squares and other sections, in orders of not less than 
most important discoveries made by the German arch- 1:000 pounds at a time, $1 a pound. Plate and sheet 
alologists excavating on the site of the ancient Priene, aluminum costs from 40 cents to $2. 90 per pound, whi le 
in Asia Minor, opposite the islan d of Salllos. Years w ire cost.s from 55 cents to $4. 80 per pound. Finel y 
ago an E nglish expedition excavated and studied the powdered aluminum for paint, printing and other Plll"
Temple of Athena, the chief sanctuary of the city, poses co�ts $1. 75 a pound. 
built at the order of Alexander the Great. The work I Aluminum is now so cheap that it is used in many 
was then abalJ doned, and meanwhile the ruins have cases as a substitute for brass. 
been so thoroughly exploited and wasted by the neigh- \ . .. , .  , .. 
boring population that nothing is left but a confused PERHAPS the largest house in the world is in Wieden, 
heap of stones. In 1895 the work of exploring the ruins i a suburb of Vienna. In this domicile there are 1, 400 
of the city was resumed, this time by Germans under I rooms, divided into 400 suites of from three to six rooms 
the direction of the Berlin Museum and at the expense each, and they at present sh elter 2, 1 12 persons, who 
of the Prussian government. The architectural work pay an annual rental of over 100,000 florins. 
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AN IMPROVED BICYCLE BRAKE. 

The brake shown in the i l l ustration is the invention 
of James H. Bullard, of Springfield, Massachusetts, and 
has been patented in the U nited States and ten or 
twelve foreign countries. The brake will be Illanufac
tured by the Spaulding Mach i n e  Screw Company, of 
Buffalo, N. Y . ,  and we are i n forllled that it will be 
fo und on some of the leading w heels of 1898. 

Like all rear hub brakes, it  is actuated by back ped
a l ing, and its const ruction is  so clearly shown in the 
i l l ustrations th ftt an extendec.l de�cription thereof is not 
called for. S nffice it to say that a sleeve scre ws onto 
the h u b  and is  10cked t hereon by a check nut w h ich 
may be screwed e i t h e l' i nto the end of the h ub, as 
shown,  or onto t h e  outside t hereof. The sprocket ro
tates on the sleeve w i t h i n  t h e  I i lllits of the slots in the 
flange on the sleeve t h rough which the studs on the 
brake shoes pass to e n gage in  slots in the web of the 

sprocket. I n  one of t h e  lig u res one brake �hoe is sho wn 
on the flange and the ot her two remove,l t herefro l l J .  
When pedaJiug forward, t h e  said studs abut against the 
forward ends of s a i d  slots in the flange t o  drive the ma
ch ine.  \Vhen back ped a l i n g  is applied, the spl'ocket 
1II0\'es the brake shoes backward circumferentially on 
the sleeve, and the i n c l i n es on the underside of the 
brake shoes ride up on t h e  project ions on the slee \'e, 

l y i n g  undel' the cen t e r  of the brake shoes, and the lat
t e r  are mo ved o u t ward l y  i nto engftgement with the 
case, w h ich is stat i onary a n d  conceutr i c with the hub.  
T h e  slots in the web of t h e  s procket are inclined rela
tive to the center of t h e  h ub, to t h e  end that in pedal 
ing forward the brake shoes lIIay be forci bly held 
agni nst the s l eeve and out of contact with the case. 
T h e  circular nut and its ch eckn ut on the rear end of 
the s leeve serve to clalnp the web of the sprocket be
t "'een it and the fl ange on t he slee \'e, whereby the 
�[Jrocket is lIlade to rotate o n  its h u h  under more or 
le-s resistance. This adj ustlllent 
ean easi ly be lIIade in a fe w mo men ts  
fmlll the rear of t h e  mach in e  and 

is  a very importan t feat u re, for it  
e n a b les the b rake t o  be adj n sted to 

suit the �t l'ength of allY rider
man or (' h i l , ] ,  It is OlF i o u s  that a 
back-ped a l  i n :;  brake w h ich cou l d  
be operate(1 by a child w o u l d  be 
u n fit for use by a heavy rider, as 

t he latter would unconsciously 
apply the brake by very l i g h t  bac k, 
peda ling pressure put upon the 
cran ks. Furtherlllore, this  sprocket 
resistance aids ill hold ing the brake 
set when once it has been applied. 

J c itutific  !mtricau. [DECEMBER I I ,  1 897. 
The Artificial Coloration of FloweR. leaves of the aucuba and ivy plants, which, at the winter 

BY WILLUlIl BROCKBANK. season, one would suppose had the leaves quite dor-
The excitement about blue carnations led my manto Single leaves with their stalks placed in aniline 

neighbor, Mr. W. Dorrington, and myself to endeavor dye water began to color i ll about three hours. They 

to sol ve the mystery by imitating it, and we soon dis- were thus shown to have the absorptive power quite 
covered that, although flowers could not be tinted by apart from the st.em. 
i lllmersing them in dye solutions, they could readily be Another remarkable instance was seen in Lapageria 
colored by placing their stalks in aniline solutions. alba, which has a very thin,  wiry stalk and a large, 

Aniline scarlet dissolved in water to about the trans- waxy flower. With th e stalk placed in dye wate:', the 
parellCY of claret has a very rapid action on flowers, color- whole flower becallle beautifully vei ned with pink in 
ing them pink and scarlet. Indigo carmine produces I three or four hours-a singular fact when one considers 
beaut.iful blue tints. The two combined dye various the minuteness of the tubes through which the l iquid 

shades of purple. wit.h curious mottled effects, some has to be drawn. It. is d ifficult to believe that this 
parts of the flowers becoming pink and other parts blue can be accomplished by capillary attraction only. In 
and purple. Greens are produced by using the blue Eucharis amazonica, which has t h i ck stalks, the flower 
dye with yellow. We also tried indigo and cochineal, does not become tinted at all, but the style is dyed a 
with partial success. Lily of the valley flowers became deep red. The p istils of flowers al ways become deep l y  

beautifully tinged with pink or blue in six hours ; colored, which is an important fact, showing that the  
narcissi are changed from pure white to deep scarlet solid matter of the  coloring solution is  thus secreted 
in t welve hours, and delicate shades of pink are i m- (deposited) by the fruiting vessel of the flower. 'Vhite 
parted to them in a very short time. Yellow daffodils t ulips furnish excellent illustrations of art i ficial 
are beautifully striped with dark scarlet in twelve coloring, as they can be readily ti nted either pi tl k, 
hours ; th e edges of the corbna also become deeply blue, green or purple in a few hours. The vein tubes 
tinged, and the veining of the perianth becomes very which a:'e thus displayed in the petals agree with t he 

strongly marked. Coelogyne cristata, Lap't:;eria alba, strongly marked features, known as the " flamed " or 
Calla rethiopica, cyclamens, snowdrops, leucoj ums, .. feat.hered " varieties, of the florist. It is generally 
hyacinths, Christmas roses, Solomon's seal, tulips, and k nown that all tulips raised from seed are self-colored 
luany leaves were found to become colored very quickly when they first bloom. They are then called " breeder 
by the process. tulips, " and the enthusiastic amateur florist gro ws on h is 

'1'he more interesting question of how this rapid " breeders " for six or seven years, until they ' ;  break. " 
change is brought about soon attracted my attention, when they become either " flamed " or " feathered " "a
and proved extremely interesting. T he coloration is rieties. Now a florist may ascertain III six hours whether 
mainly confined to the vessels. T here is a system of his breeder tUlip will become a feathered or a flamed 
veins in plants, the vein tubes being clearly seen under sort, and whether it will be worth growing on for the 
the microscope, passing through the leaves, petals and breaking time, because the veining of the petal is showll 
other parts of the flowers. In these tubes the motion by the color, and it is that which makes the featu re when 
of the colored water can be seen, and it became evi- the tulip is fully matured. Blue tulips have al ways 

been desired, and they can thus be 
artificially prod uced for florist pur
poses. 

A nother illlPortant feat u re of the 
b rake is that i t s  construct ion in
sures the rider against loss of con
trol of the mach ine, how ever in
ex perienced h e  llIay be ; for, as the 
brake shoes are moved to the rear 
to apply the brake, as soon as they 
come into contact with the case t h e  
friction bet ween the latter a n d  the 
shoes tends to cause a still doser 
contact between them as the speed 
accelerates, for this frict ion tends to 

cause the brake shoes to move still THE BULLARD AUTOMATIC REA R HUB BRAKE. 

Daffodil and narcissi generally 
can be greatly  varied in color. and 
especially by showil lg t h e i r  exqui

site veining when th us treated. 
The tube and the corona take a 
darl{er a n d  richer tone of color than 
the peria nth,  t h u s  agreei ng with 
the fact that all daffod i l s  are 1II0re 
or less dicolaI'. The C h rist lllas I'ose 
is also an int erest ing flower w!ten 
artificial l y  co lored . Straight tubes 
cross the petals from base to point, 
WIth n u mero us cross t u b es, and the 
main ones branch out angularly, 
thus dividing the snow-white petals 
in a n etwork of red lines. The in
terspaces are fil led with o val cell
ules, and as the t ubes are perme
able, the cell u lar spaces become 
suffused with a del i cate shade of 
pink. Snowdrops and leucojums 
are also very interesting when thus 
treated. T h e i l' petals are veined 
with about eight tubes at the base, 
which pass across the pef al to its 
point in nearly parallel l ines, strong-

further in the direction given to 
them in t h e  first i n stance by the sprocket wheel, thus 
s e t t i n g  the brake harder. 

Not w ithstandi ng the fact that the brake is, in a man
n er, self-setting, as above described, the self-setting 
1II0vemell t  is al ways a grad ual one, for even if the 
brake is b u t  l igh tl y  set th e  shoes are more or less 
wed ged bet ween the case and the projections on the 
s leeve, a n d  h ence q u i te a l i ttle power IUUSt accum ulate 
before they w i l l  111 0\'e, and the farther to the rear they 
lUo v e  the harder t h ey 1lI 0 \'e, for they are constantly 
being wed ged harder against the inside of the case, 
and besides this t h ere is the sprocket resistance to 
o verCOllle, so it is at once apparent that t h e  brake can
not be set too sud de n ly by reason of its being partly 
sel f-act i l l g. 

It is ob vious, therefore, that, sho uld a rider start 
coast i n g  down a hill with the brake too lightly set and 
the feet off the pedals, any i n crease in the speed 
of the mach ine would set the b rake harder, and fin, 
all y  bring it to a stop. If  a rider should lose t.he 
pedals with the brake not set, it is only necessary to 

holc.l th e  toe of the foot so t h at the flying pedal 
can s t r i ke it, and the brake is i l ll lllediately brought 
into act.ion and brings the Illach i ne under con t.rol with
i l l  a few revolut ions. It. is  a safe coast i n g  brake, a 
brake that can be s u ited to a l l classes of r id ers-a 
strong brake. acting with a l I I i n imum of backward 
Illovement (about one-eigh t h i lwh Oil real' sprocket). 
allll as l ight as it can safely be l I Iade (weight seven 
ounces), and it  is mechan ical ly perfect. 

. . . I .  

A STATUE of Bal boa, t h e  d iscoverer of the Pacific 
Ocean, will be erected i n Golden Gate Park. San Fran
cisco. It w il l be executed by Mr. Douglas Tilden, and 
is the gift of Mayor Phelan. 

ly and cleariy marked. These are 
dent that it was by these that the color is conveyed and branched near the tip of the petal in fanlike form. pro
left in e very portion of the plants. In the case of cut ducing rich pink margins to the flower. T he double 
flowers the action is very rapid, the water tubes begin- white camellia is another very pretty illustration, as 
ning at once to absol'b the fluid, which was passed , it easily assumes a pink shade throughout. It  i s  diffi
along by either capillary attraction, contraction or I cult to imagine how this is done, a5 t h e  cam ellia h as a 
possibly by some more active life force acting within sHlall woody stalk, and in the case of a double flower, 
the veins. l\1y experiments in proof of this were made with forty or fifty petals, the attachment of each of 
at first entirely with cut flowers. I afterward tried them to the tube in the stalk must be very slight, and 
the experiment by taking a Roman hyacinth very care- yet every petal becomes tinted in a fe w hours. 
fully out of the soil and placin!( the roots in aniline White l i lacs take the color perfect l y, becoming either 
water. In twelve hours the petals began to color, and pink or blue at pleasure. '1'he abutilon has the calyx 
the flowers gradually became pink tinted throughout. colored, but not the petals. These are a lready stron giy 
T h is experiment was repeated on many narcissi and vein-marked, and they seem to refuse the n e w  COllier. 
other bulbs. It cannot. ho wever, be said that the PrilIlulas take the color read ily, b u t  the COIll lllon wild 
root fibers were unbroken. Probably they were so, as prilltrose will not be changed. Forced leaves of the 
I have failed to color any flower by merely watering :S wede turnip, gro w n  in the dark for cu l i n ary pur
the soil with colored watel·. The filtering appendages poses, are extrelllely susceptible to colorat ion . T hey 
to the roo1.s evidently prevent the absorption of much begin to color i n  about three h o u rs, and in twel\'e 
of the color, as th e petals of the flowers do not become hours are beautifully fringed with red, and suffused 
either so quickly or so deeply tinged when the plant with rich orange. T h u s  tinted, they are b eaut i ful 
has its root as with cut flo wers. It was, however, objec ts for t able decol'ation. -Gardeners' Chronicle. 
clearly seen t h at the vei n tu bes proceeded from the 
root, t hus com pleting the water system of tubes from 
root to flo wer. 

T h e  vei ns when colored are beautifully seen under 
th e  microscope as cJeal' tube� ru nning in para1 Jel li nes, 
the interspaces filled bY , celiular I tla tter. The tubes 
gradually branch out as they proceed, and as they 
approach the margins they are finely branched. 
'Vhen the colored water reaches the margins of the 
petals they thus become deeply tinctured, especiall y  
in  the narcissi, illustrating the cause whereby the 
daffod i l  so frequently obtains the deeper color at t.he 
edge of the corona. It is the same with the leucoj um 
and the snowdrop. 

Very singular results were obtained in the variegated 

A SANITARIAN who visits the palace of Versai lles 
should n ever i n q ui re abo u t  the arrangements �n 
which he has interest. .  In its palmy days it. pos
sessed only a 8i n �le  bathroom, w h ich was n ever used. 
A colossal " vasq ne " of lll;trble was placed in one of 
the corners of the bn i l d i ng, but n eithel' the Grand Roi 

nor one of his marshals could attai n the cou rageous 
mood t.hat was necessary in ordel' to bathe in so 
much water. As the marble hath was useless. Mad
am e De l\fontespan asked for i t" and Lon i s XIV was 
glad to be rid of so unnecessar�' 1\ s n perfl u i ty. It was 
placed as an ornament on the lawn of her property, the 
.. Ermitage," and there it remains, 
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" GONE."· 

This clever illusion was designed by Mr. W. E. Rob
inson, the assistant of the late Herrmann the Great. It 

j'citut if ic jmtritll. 
these lamps are kept lighted ; but the instant the pistol 
is fired, these lights are extinguished by a stage hand 
in the side scene. Up over the prosceniu m  arch is ar

ranged a background which corre
sponds to the background of the stage. 
Two wooden bars cross it. Directly 
below this screen, and carefully shield
ed from the observation of the specta
tors, is a row of incandescent lights. 
As the pistol is fired these lights are 
turned o n ,  while those in the frame are 
exting-u ished. N ow, according to the 
prineiples of the " Pepper Ghost, " 
which we have already described, the 
person or thing wh ich i s  bri l liantly 
lighted has its image projected on a 
8heet of glass and appears to be real. 
The front of the frallle , from the wind· 
laHs to the horizontal cross piece, is 
covered with a sheet of glass which is 
not apparent to the audience. 

'l'he i lllage of the background is pro
jected upon this glass, which hides the 
lady from view, although she iR iUI
llIediately behind it, and the pieces of 
wood and this artificial background 
take the place of the back posts of the 
frame, thus deceiving the audience. 
'f he chaiJ' is made in two sections, the 
lady being- tied to the upper or skele
ton chair. She holds a heavy chair 
with hel' hand tightly, and at the in
stant when the pistol is fired she re
leases the chair, which falls to the floor 
with a loud noise. 

379 
wagon roads are scarce. When, therefore, one comes 
across a stamp mill loudly pounding away at the bot
tom of a barranca in the heart of the Sierra Madre, or 
a smelting furnace belching its black smoke, one may 
well be lost in ast.onishment at their being there at all. 
That they are there is due chiefly to the ingenuity of 
mining machinery makers in dividing their apparatus 
i n  such a way that no part of it will weigh more than 
a m ule can carry. This is a branch of work in which 
American machine works have excelled, and their ex
perience in it is now so complete that the engineer 
Lan safely intrust to them his orders for almost any 
kind of apparatus. 

The maxiUllun load that the Mexican mule can carry 
in the Sierra Madre is 350 pounds, and this requires a 
specially picked mule. The ordinary mule load is 
only 300 pounds. It is necessary, therefore, that there 
shall be no piece of.machinery weighing more than 350 

pounds, and those of that weight should be few in 
number. The most experienced machinery makers are 
generally able to keep within these limits . S uch ap
paratus as boilers and water jallket furnaces are ship
ped, of course, in nested plates, which have to be set 
up and riveted on the ground. 

A no less important requirement than the weight of a 
piece is its length, since a m.le cannot safely make the 
sharp turns of a narrow mountain trail with anything 
longer than nine feet on its back. This restriction, 
which obviously applies to lum ber as well ,  often in
creases very much the difficulty of m ill construction, 
since there are numerous m ining camps in Mexico 
where every sUck of timber that is used must be 
brough in by muleback or on the shoulders of men. 

• • • • • 
Tile N aphtha Ind u stry In Baku. 

THE LADY REA DY FOR ELECTROCUTION. There is another il lusion, c a l l  e d The Kolonialwaaren Zeitung says : Since the dis
covery, not so very long ago, of the great naphtlm 

has been exhibited in several of the large cities, and is 
always a great success. 'Vhen the curtain is raised, 
the square frame is seen ; this frame is braced laterally 
by side pieces. At the lower part of the frame, within 
easy reach of the prestidigitateur, is a windlass. Ropes 
pass from this w i ndlass, over pulleys, to a crossbar in  
the upper part of  the  frame. A lady IS now brought 
upon the stage and for some terribk crime is sentenced 
to be electrocuted. She is seated in a chair, which she 
grasps tightly. She is then tied tightly to the chair 
with ropes, and her hands are chained together. The 
prestidigitateur now secures the chair, with its fair occu
pant, to the ropes which are connected with the wind
hlSS, by means of hooks which fasten to the top fraille 
of the chair. 'Vires are now secured to the unfortunate 
lady, so that it really seems as though she was to re
ceive the death-dealing current. The professor of 
magic now winds away at the windlass and raises the 
chair until the head of the victim is on a level with the 
crossbar. He then disc harges a pistol, and at the same 
instant the lady disappears and the chair drops to the 
floor. S uch is, in brief, the mode of operation of the 
trick called .. Gone. " 

In reality the illusion is a clever adaptation of the 
,. Pepper G host, "  of which we have already described 
several variations. A reference to our first engraving 
will  show at the sides of the frame a row of incan
descent lights. While the lady is being secured to the 
chair, and while she is being hoisted up to the crossbar, 

• Copyrighted. 1897. by MUlln & Co. From . .  Magic : Stage Illusion. 
and 8cientific Diversions, including Trick Photography." Just published. 

. .  Out of Sight,"  in vented also by Mr. 
W. E. Robinson, which is somewhat similar, 
but is not as interesting from a scientifio 
point of view. It is, however, better adapt-
ed for a traveling com pany, as there is no 
glass to break, the large sheet of plate glass 
in the front of the frame being entirel y dis
pensed with. When the pistol is fired, a 
curtain of the sallie color as the backgroUl . d  
i s  released b y  the prestidigitateur, and i t  is 
drawn down quickly by means of rub ber 
bands. It takes only an instant for the 
curtain to descend, its lower edge being 
hidden from view by the w indlass. The 
audience is usually deceived as easily by 
this illusion as by the more complicated one. 

. ' . '  ., 
Sectlonalized Madl illcry. 

In the light of modern engineering achieve
ments it is safe to say that there is no mine 
situated in so inaccessible a place that it 
cannot be worked if  it is rich enough, says 
The Engineering and Mining Journal . It is 
a greater evidence of o ur engineering skill, 
ho wever. that many mines which are not 
especially rich can be operated profitably 
in  remote places whither a wagon cannot be 
driven. We have perhaps the most remark- RAISING THE LADY BY MEANS OF THE WINDLASS, 
able instances of this kind in Mexico, where 
the cordillera has a precipitousness that is nowhere riches of the euvirons of Baku, Russia, that city has 
approached in the United States, where there are few developed into an important industrial and commercial 
railways besides the main north and south lines. and center. It is true the oil springs of the Apscheron 

Peninsula have, since the tiine when the first dnUs 
were made, decreased considerably in productiveness, 
and the spontaneous effusions are no longer as frequent 
as in the beginuil lg. N evertheless, enormous quanti
ties are sti l l  prod uced, aud an ex haustion of the sub
terraneall naphtha reservoirs need not be apprehended 
for the time being. Single wel ls  yield, d uring short 
periods, 3, 000 to 5, 000 barrels per day. The British 
consul at Baku a scertained that a single wel l produced 
no less than 10, 000 barrels per day, which meant a 
dai ly income of $'2;). 000 to the owner. The produ ctive
ness of the wel l d itl not remain so �Teat for a long time, 
but in  the cour�e of t wo months it yielded in the aggre · 
gate 300,000 barrels, valued at $750.000. 'l'he product 
of all the spl'ings together, no matter how enormous 
the q uant it ies, always finds read y  buyers at current 
Illarket priees, which are but l ittle i n fluen ced by the 
sIze of the offeri l lgs. The mineral oil i s  always carried 
away as soon aJ possi ble, to be eit her shipped in a 
cru de state or else to be worked u p  1ll Baku . Th ere is 
a large number of refinel'les in Baku, where Ilaphtha is 
turned into numerous varieties of oil and kerosene 
products . Large qu a ntities of retined petroleum are 
shi pped frolll Baku to Illany more illlPortant places up 
the river Volga , as well as to other Russian and Per
siau ports of t he Caspian Sea. A considerable portion 
ot the prod ucts is sent by ra i l  to Batoum , from which 
port it is sh ipped to all parts of the Black Sea . 

• , e ·  • 

THE ILLUSION OF • GONE II EXPLAINED. 

A DISCOVERY has j ust been made 1ll the archives l'!. 
the Vatican.  It is a col lect ion of medical prescript.ions 
for diseases of the eye, in t he handwrit ing of Michel
angelo. He was much troubled with his eyes in  old 
age, and he seems to have made a record of all the rem
edies which were prescribed for him. 
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RECENTLY PATENTED INVENTIONS. ed to slide across the open lower end of the magazine, 

the carriage having two traru!verse channels to receive 
Engineering. each a match, whereby a match may be carried out of 

The charge for fRlserUon 'UI7l<Ur this /teaa is One Dollar a 

line jor each insertion ; about eiqht words to a line. 
Aavertisements must be received at pubUcaUon ojJice 

as early as Thursday morning to wppear Vn the follow

ing week's issue. 

some definite instructions on the commutator, as to thick· 
ness of metal, length of commutator and diameter of same? 
Should it be made of bra88? Also, how thick ure the 
brushes? Can you give me some working drawings or 
tell me in what SCIENTIFIC AMERICAN SUPPLEMENT I 
can find the bnilding of commutator? A. You will find 
a good commutator described in SCIENTIFIC AMERICAN 

SUPPLEMENT, No. 600, page 9587, third columu. In the 
motor you are buildiug, the commutator bars need not be 
more than J.8 inch thick, thoull:h they can be more easily 
fastened if Jo: inch thICk. They will not heat with the 
current they have to carry. They may have any conve· 
nient length. They are about 1 inch long in drawing. 
They should be of copper, though, if more couvenient, 
brass will answer. The brushes are strips of sheet brass 
or copper, perhaps J. inch thick, and set so as to press 
upon the commutator. 4. Will sheet iron, such as is 
used to cover storehouses with, do to build up the circu· 
lar iron plate for armature spools? A. The description 
says (page ] 2160, middle column, near top) that stovepipe 
iron may be used. This means any good quality of soft 
sheet iron. 5. Does the metal plate on the base have to 
be brass ? Can it not be iron or even steel ? A. The base 
plate is to give stiffness to the base, and prevent warping, 
as the article states. One metal is about as good as an
other. To start the motor, connect the two binding posts 
on the same side to e.ch other by a wire, and arrange 
battery in series. It does not matter to which side the 
plus pole is joined. For a good form of battery see SCI

ENTIFIC AMERICAN SUPPLEMENT, No. 792. 

GAS ENGINE VALVE GEAR. -Frank S. the magazine of the carriage when the latter is moved In 
Mead, Montreal, Canada. For four·period gas and oil en· either direction. 
gines this Invention provides an improved valve gear ar· DAMPER. -George C. and Norman P. 
ranged to positively and directly operate the valve from the Fraser, Carsonville, Mich. The dampers designed by 
engine shaft, dispensing with the usual side shaft, gears, these inventors are arranged in pairs, in such manner 
cams, etc. The invention consists principally of a wheel that each pair may be independently operated, the 
for control:ing the movement of the valve, the wheel dampers being manipulated to promote a rapid draught 

I having an intennittent rotary movement and a recipro- or to make the products of combustion pursue a tortuous cating travel in tqe direction of the valve stem. The course through the pipe, somewhat checking the device also fonns a mechanical movement which may draught an.d more effectively radiating the heat. The be nsed for varions other purposes besides a valve dampers each have an area of less width than the flne, gear. a pinion is connected with each damper, and a rack bar 
SMOKE AND GAS CONSUMER. -Arth ur extends between and connects the pinions, the rack bar 

Marine Iron Works. Chicago. Catalogue free. 
. .  U. S." Metal Polish. Indianapolis. Samples free. 
Gasoline Brazing Forge, Turner Brass Works, Chicago 
Yankee Notions. Waterbury Button Co., Waterb'y, Ct. 
Agents Wanted - Palmer's Perspiration Pomade. 

Frank Z. Ma1J'ey, Indianapolis, Ind. 
Book on Blocks gives hook tests, etc. Price, large 2Oe •• 

small lOc. Address Star Brand, Boston, Mass. 
B. Moore, East Las Vegas, New Mexico. 'fhis invention engaging opp08ite sides of the pinions to turn the damp. Improved Bicycle Machinery of every description. 
is for a furnace more especially designed for use in ers oppositely. The Garvin Machine Co., Spring and Varick Sts., N. Y. 
locomotives and marine and stationary engines, to insure DAMPER REGULATOR.-J ohn R. Hanthe complete combnstion of the bnrning fuel. An open lon, Pennington, N. J. This invention provides simple pipe frame is arranged in the top of the fire box and means whereby water pressure, operating the draught along its sides and ends, directly below the crown sheet, mechanism of a fnrnace, may be readily controlled . It the frame being connected with an air supply and each comprises n valve for a piped circulath'g system, the pipe having an inwardly opening longitudinal slit to valve casing having a perforated diaphragm, a tubular discharge air upon the burning fuel. The pipes are pro-

post adjustable relatively to the casing and engaged by a tected by . water jackets in which a free circullttlon of screw.threaded portion of the valve stem, while a plate water is arrauged for. valve carried on the inner end of the stem is adapted to 
WATER ACCUMULATOR. -Carlo Coda, close the perforations through the diaphragm, a waste 

Civita Vecchia, Italy. To facilitate supplying railway tube or pipe communicating with the iuterior of the tubular 

Concrete Houses - cheaper than brick, Buperior to 
stone. •• Ransome," 757 Monadnock Block, Chicago. 

Tbe celebrated " Hornsby·Akroyd " Patent Safety 011 
Engine is built by the De La Vergne Refrigerating Ma
chine Company. Foot of East l38th Street. New York. 

The best book for electriCians and beginners in elec� 
tricity is I I  Experi.mental Science," by Geo. M. Hopkins. 
By mail, $4. Munn & Co., publishers, 361 Broadway, N. Y. 

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

locomotives with water in less time than has heretofore post. The arrangement is snch that the draught may be 
(7262) . A .  E .  T. asks : 1. How can I re-been practicable, this invention provides an apparatns controlled from any part of the building with which snit- \tI 

.� · iI 

dnce a current of 110 volts to that of about 5 Bnnsen comprising a maiu reservoir conuected with an auxiJiary able connections have been made. III :s f"r. l f)� I. Ii 1l.,1t1· "t.:: cells? A. A resistance of German silver (preferably) or reservoir or water tower wbich has an airtight cover BOOK OR MANUSCRIPT H OLDER. - EI- � .u lt,:;;;J � t- '. t..:;:JI of iron wire will cnt down the current for yon. Such a continued upwardly beyond the level of the main res' bert D. Hall, 57 Washington Street, Chicago, m.·  This construction as is nsed for tbe field resistance boxes of ervoir, a discharge nozzle being connected to the I invention relates to that class of holders which are sup· dynamos or for running an arc Jight in a stereopticon reservoirs The cons.truction obvi.ates da�ger f�om ported on a table and mounted to swmg at various posi. 
IlINTS '1'0 CORRESPONDENTS . would be convenient. 2. A mucilage that will make a freezing, as the water IS almost contmuously m motIOn, tions, to snit the convenience of a reader. The book or powder stick to skin or leather, 80 that it will not brush and the dimensions of the several parts are such that the I manuscript rest consists of longitudinal frame plates Name(; a nd A.ddre8s must accompany all letters off or crack. A. We doubt whether .uch a mncilage can h '  I t or no attcntion will be paid thereto. This is for Oill auxiliary res�rvoirs are filled in �bout t e time equa 0 whose upper edges are inclined for Hardly, a cleat being infonnation and not for publication. be made as you ask for. A mncilage which does not easily the smal iest mterval between trams. secured to the front ends of the plates, and the rest being Re ference s  to fonner articles or answers should crack is made as follows: 

M d f .nve date of paper and page or number of question. ME ANS FOR COXVERTING OTION. - supported on a bar pivoted in lugs at the e ge 0 I ncJ"uirle .. not answered m reasoaable time should Glycerine . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4).2 parts. Aaron B. Perille, Topeka, Kansas. This invention is in the table in snch manner that it may be moved to oe repeated : correspondents will bear in mind that Soft soap . . . . . . . . . . . . . . . .  . . . . . . . . .  4).2 .. . t 't' ith reference to one using 50me answers require not a little research, and� the nature of an improved engine for transmitting power very convemen POSI IOns w 
thnngh we endeavor to reply to all either by lette, Dissolve 1).2 parts of salICylic acid in 30 parts of alcohol. �fficiently and with bnt little friction. It comprises a the table, while by means of side bRIS the rest may be or in this department. each must take his turu. . Shake thoroughly together and add this to a mucilage circular track on which travel with a gyratory motion elongated either over the top of the table or outward Bn yers wishmg to purchase any article not advertIsed made of 140 parts of gum arabic dissolved in about 270 one or more upright wheels, eac avrng e on 1 
houses mannfacturing or carrying the same. 

h h ·  te th 'ts therefrom. in our columns will be furnished with addresses of 
parts of water. The " SCI'entific Amen'can CyclopedI'a "  periphery, a driving gear wheel meshing with the teeth H INGE. - Ve�pa�ian V. Hed g-es, Coffey ·  Special 'V ritten Informatio n on matters of gives numerous glues and mucilages, some of which may of the gyratory wheel, t.here being means for rotating the ville, Kansas. To make a more secure joint between the personal rather than general interest cannot be answer your purpose belter than the above. 3. Solution I . f b II be '  t exp2cted without remnneration. gear wheel, and a circu ar serIes 0 a anngs 0 door and the threshold, for the exclusion of water, air, Scientific America n  S uppl eme nts referred tha.t will amalgamate zinc by dipping it. A. A bath for resist the outward trend of the gyratory wheel at the etc., is the object of this invention, which provides a to may be had at the office. PrIce 10 cents each. amalgamating zinc is made as follows : Dissolve 1 part upper and lower pointfl of contact. hinge that will ordinarily carry the door to clear the Book8 referred to promptly supplied on receipt of 
of mercury in 3 parts by weight of aqua regia: which is 

threshold and swing open, but in closing lowe", the door 1lI1��':"'1 8 sent £Or examination should be distinctly 'made by mixing 1 part of nitric acid with 3 parts of hy. 
Rail way Allp liance8. 

into a notch or rabbet in the threshold. It has two leaves marked or labeled. drochloric acid. 'fo this solation add 3 parts more of 
and a pivot pin, one of the leaves having longitudinal hydrochloriC acid, and the bath is ready for use. 

CAR COUPLING. - James S. Bal'tley, movement with respect to the other on the pin, and the (7260) F. C. P. al'ks : H o w  long sh ould 
(7263) F. P. , Missouri, asks : 1 .  What latter having a head on its lower end engaging the swing- twenty·four cells of gravity battery be in filling four stor· are the necessary properties in a limestone suitable for ing leaf, while a lever and cam attached to the upper end age batteries of 50 amperes ?  What would be the best a plastering Hme ? Also for a lime that would do for of the pin engages the fixed leaf. way to connect the gravity cflls ? I have them connected cement. A. The best plaster is made with the purest 

Whitesville, Ga. In couplings of the gravity pin·and· 
link type, this invention provides an improved coupling 
adapted for automatic coupling. and which may also be 
unconpled from either tbe top or side of the car. A 
spring·cushioned coupling box at the front end of the 
drawhead Is divided into a number of link.receiving 
compartments through which passes a vertically ad· 
justable coupling pin adapted to hold ihe link at differ· 
ent heights and angnlar adjustment for engagement 
with another coupling on a car that may be higher or 
lower. 

IlIlscella n e o u s. 

TRUSS P AD. -Geol'ge V. H ou se, M r)unt in series now, but it seems impossible to kee� the bl�e. 
lIme marIe, from the carbonate of lime rock. For the fin · 

Vernon, N. Y. This invention relates to pads having I stone solution high enough or the specd;c graVIty . 
ishing coat, which requires to have a smooth surface, to 

elastic bulbs to receive a distcnding medium, and pro· low enough. A. You cannot cbarge . your storage cells be white and set quickly, plaster of Paris (calcined 
vides novel features of construction facilitating the con- in the way you de.cribe. You are usmg too much volt-

gypsum) is mixed with the lime mortar. �. Is magnesia 
venient inflation of the bulb with air or a liquid, and a age and too few amperes. To charge storage cell". re- a necessary property in lime ? Is it necessary tn cement? 
graduation of the distention to suit the nature of the I quires 2'5 vol ts per cell. . You may proceed m one of two 

A. Magnesia is not only of no valne, but Is considered a 
b d d b th b lb h' l ' I 'd' ways : 1 . The most rapId way-Connect your 4 storage 

I . I t ' II k' d f rta 3 I rupture � e re uc� y e u , w  '. e a "? provI. mg 
cells in 2 series of 2 each thus : de etenous e emen m a m s o  mo r. . s a non-

for an entIre or partial removal of the dlstendmg medmm, ' magnesian lime, when ground, as good as any otherlime 
as may be reqnired. A further invention of the same � n for building purposes ? A. Magnesian limestone does 
inventor covers novel details as to the manner of holding > not make the best mortar, although mucb nsed in the 
in place the inflatable pad bulb on a measurably J ield' magnesian limestone districts of the United States. See STOOL ADJU STING D KVICE. --Th omas ing but substantial pad holder npon one end of the 2 series of 2 in multiple. SCIENTIFIC AMERICAN SUPPLEMENT, No. 587, on tbe de-
truss band, thus greatly improving the device in import- t1 leterious qualities of magnesia in masonry. W. Gilbert, Boston, Mass. To facilitate the adjustment 

upward or downward of the seat of a stool, and permit 
the seat to be �evolved without ralsing or lowering it, is 
the object of this invention, which affords an adjusting 
mechanism actuated mainly by the foot, but with which 
the seat may not be raised or lowered while occupied. 
Combined with the frame is a toothed rod meshing with 
a gear wheel, toward and from which is movabb a lock: 
bg device. 

&.,t particulars. 
I I (7264.) T. M. wri tes :  1. PIE'a se tell m e 

GAlI'IE ApPAltATUS. - Josu a Adler, I through YOllr paper, in nsing a 110 volt system. what 
Salem, Oregon. To teach the rudiments of music while I Similarly connect your 2:' gravity ceUs in 6 series of 4 size wire I should nse t.o bring the current down to about 
affording amusement, without reqniring a knowledge of cells each, and charge wIth . them so arrang�. If th: 

150 amperes at 60 volts, as I am an amateur in electrical 
music on the part of the players. this inventor uses cards I bl�e c�lor .does not come h.lgh ecou�h, � resIstance C�t1 matters, and would like to know. A. If the wire i. to be 
on each of which is a musical scale, with the nsual lines will brmg It np when put m the . CIrcUIt .

. 
2. A slo\\ er open to the air, No. 1 A. W. G. will carry 150 amperes ; 

and notes and the treble o� bass signature nnmerals in- way--Connect the 4 storage cells m 1 senes. Conllect if it is to be shut away from the air, No. 00 should be 
dicating the notes, and sets of blocks to b� placed above the 24 gravity cells in 3 series of 8 cells each. If by .. 50 used. Of this wire you will need 5,912 feet. For a drop STORE SERVICR App ARA TUS. -W i lliam or below the cards. The game is played by trying to I amperes " you mean 

.
50 ampere hours, by the first method of 60 volts, measnre off fr of the wire, or 3,225 feet, and H. Brundage, Hudso�, N. Y. To facilitate sending and build the scale in rotation according to the nnmerals on th�y should c�arge �n 8 to 10 hours, and by the second use the reot as a resistance box is used. 2. Also plea8e returning money or change box carriages over wireway� the carn's, the winning scale being called off by giving 

I 
tWIce as long IS reqmred. teU what resistance and amperes on a 60 volt system. in stores, this invention provides improvements whereby the name of the scale and the names of the notes. (7261) T. L. B. writes : In SCIENTIFIC using a storage battery, so the voltage is about 45 and 150 the carriage Is propelled without the use of previonsly 

C OATED SILK UNDERWE AR. -A reCE'nt-
,

AMERICAN SUPPLEMENT, No. 761, of Augnst 2, 1890, I amperes. If t.his is not plain enough, please let me stored.up power, and is received and held at the receiv. 
I registered trade mark (Kotedsilk) covers a new style saw a motor constructed by C. D. Parkhurst. Now, I know, as I am not up in electrical matters. A. To ob. ing end without undue jar to the apparatus. The inven- :r goods just introduced by Messrs. Wilmerding & want to constrn?t that motor from his ,:orking drawin�, tain 45 volts with a storage battery, 23 ceUs in series are tion consists principally of a sprin z·pressed picker 
Basset, of New York City, consisting of nnderwear bnt am not qUIte clear.as to the �eaDlng 

.
Of some of hIS required. The type " G "  of the chloride·accumnlator. 17 stick adapted to engage and move the carriage back-

which has a knitted body portion of cotton and an inner I terms. Therefore, I wnte to see If yon WIll answer the plate. in a ceU, will give 160 amperes for 10 honrs. ward into propelling pOSItion, the otick being then sud- f 11 ' . th h 1 H h '  C k 1 lining of silk, either in the natural state or fleeced. 0 owmg quenes roug your paper. . ow muc WIre (7265) B.-- B. asks : 1. an you nl a e t I e  denly relelsed to send the carriage over the line, the h 1 f t d fi Id ts . h t The silk lining renders the garments very soft and they on .cac spoo 0 anna ure an e magne , 1. e., w a field magnet ring for the dynamo described in your paper carriage being received by ball'pointed, curved gripping ht d I gth h I f h t fi Id are not liable to irritate the skin of the wearer, while welg an en on eac spoo 0 eac magne , e September 11, 1897 ?  I do not want the holes bored in it-arms to break the force of its movement and securely d h '  h t t ted al they are designed to be more durable of lighter weight, an annatu�e, ow IS a s nn mo or connec np, so jnst the plain ring, made according to the directions given. hold it. 
and warmer than wool, and also moth�roof. what size of wire should I nse on armature and field, and A. This can be done by some machine shop in your part I NCANDESCENT BURNER FOR LAN- how connect it np to run motor by a battery ? A. Each of the country far cheaper than it could be done in New TERNs . -James W. Dearin g, Brooklyn, N. Y. In this 

buruer threads or filaments of asbestos or similar rna· 
terial, or platinum wire, are Bupported over a flame, 
preferably a spirit flame, the filaments being adjustable 
in a manner to ceuter them upon the lens of a lantern. 
The filaments are so supported that they will become 
incandescent from end to end, and means are provided 
for attaching a fuel reservoir containing oil or spirits to 
the body of the lantern in such manner that the two 
parts will be held firmly together, while the parts may 
be quickly removed or connected, anu a perfect draught 
may be obtained. 

WINDOW S A SH. -Alfred F. Smith, Las 
Vegas, N. M. Accordmg to this improvement, the 
window frame has vertical beads forming two vertical 
slideways, and in each guideway slides a cleat, each cleat 
having a recess covered hy a pl •. te and carrying a spring. 
pressed and cam shaped bolt, the sashes beir.g rigidly 
connected with their respective cleats, so that the sashes 
and cleats slide in nnison as the sashes are adjusted in 
the ordinary manner of operation. The sashes may be 
readily removed from the frame without withdrawing 
screws or nails or other permanent fastening devices. 

MATCH SAFE. -Walter W. Penning-ton, 
Butte, Montana. This is a device of simple construc· 
tion designed to limit the removal of matches to the 
taking of one at a time, thus insuring economy in their 
use. The safe has a vertical magnzin� portion with 
glass end walls and a top cover, and a carriage is o:ount-

spool will hold about 40 feet of No. 18 B. and S.  gage York and sent onto The ring sbould be of wrought iron. Design8. wire for armature and about 142 feet of No. 24 for fleld, While a cast iron ring will work, it is not so effective. 2. 
JUG. -Henry T. Pope and Benjam in F. shunt ,,:ound. The wire, No. 18, for six spools of anna· What will it cost to get the toothed armatnre made ? A. 

Kidder, Fort Payne, Ala.  This jug has a horIzontally ture WeIghs about 1).2 pounds; for t?e two field spools, The cost of baving this tootbed armature made will of 
embossed belt, an annular depressior. or well around its I No. 24, nearly ).2 ;>nund. To connect It as a shunt mo.tor, course vary according to the value of the time of the 

th a d t vo opposite perforated side fins on the follow the instructions on mid<1le column of description, maker. It shonld not take over two hours. The cost of mon , n , 
12161 b . 

. .. Th 
. 'd e d f one spool and outer wall of the depression. ; page , egmmng e mSI e n 0 the thin iron should come within thirty or forty cents. 3. . . I the outside end of the next are fastened to one commu· Can I use a ten segment commntator instead of the rings? SCRAPING TOOL. -Sarah M. C ushIn g, I tator bar, " etc. That is what is meant by a shunt or 

Salem, and Ward O. Perkins, Boston, Ma.s. This is a I branch. The electricity has two paths. The sizes of A. This machine is not intended for a direct current gen· 
erator, owing to the nnmber of poles in the field. Theresimple tool with handle portion and concave scraping wire are NO: 18 for 6 annature spools. No. 24 for 2 field fore, a ten.segment commutator would not b, adapted to edge adapted to clean withont damaging the surface of Rp�ols. See same page of description for this. The motor the purpose. 4. I do not understand much about it, but, pneumatic bicycle tires. is intended to be rnn by a battery and in no other way. from what I have read, I inferred that when ring com. 

MOULD ED TIRE SECT ION. -Jacub A . !f pnt on a lighting circllit, you will see it go up in smoke. 
mutators are used, the dynamos give aIt.ernating currents 

Lewis and William G. Spiegel, New York City. This unless the currmt passes through a resistance consisting and when segment ones are used we get continuous cur
design is for a 8egmental hollow tire, ea.ch section having of several hnndred feet of wire .firs�. This is dep�nd�nt rents. Is this so ? A. Your inference in regard to ring 
at one end a cylindrical projection and at the other end , on the sort of current In the cIrcmt and no defimte m· and segment commutators is correct. With plain sliding 
a solid portion in which is a corresponding cylindrical : struction tan be given without fnll knowledge. 2. What rings, dynamos give alternating currents, when the fields 
recess, that the sections may thus be fitted U;gether to ' are the soft iron pole pieces fastcned to after baving. one are separately excited. With segment commntators the 
fonn a complete tire. end fastened to the magnets, armature and fields, 1. e., alternating cnrrent is rectified, prodncing a continuous what are they fastened to on the armature shaft, or are 

STOVE. -Ernest C. Cole, Council Bluffs. they fastened at all ? A. They are not fastened to any- current. 5. If the above is true, if I use a segment com· 
mutator on the dynamo, will I get a continuons cnrrent ? Iowa. This design is for . sto ,e ornamentation wh�ch thing. They are magnetized h! the current :hrou�h the 
A. The conversion of this machine to a direct current shall �ake the. stove attractive in appearance, the de�lgn , coils, and cannot be dispensed WIth. 3. 'Yhat IS theu pur· d namo is not advisable. covenng detalis as to the stove top, legs, ash door, I pose? It seems they can be done away WIth. Yon say the y 

draught plate, etc. commutator may he made of the usual form, with 6 bars, as (7266) J. C. P. writes : My 90° b and 
NOTE.-Copies of any of the above patents will be In F�gs. 12 and 11 ;  a good commntator may also be made I feed arc lamp in stereopticon current, 15 amperes at 6() 

furnished by Munn & Co. for 10 cent.s each. Please as described in a previons article upon small motors, the volts, coned carbon8, lower one biggest, troubles me by 
send name of the patentee, title of inyention, alJd date I flanged cylinder being cut np into 6 pieces inst.ead of 2. ",growing " horns on the lower carbons, short circuiting 
of this paper. i What previous article do you refer to ? <;Jan you give me arc and varying intensity. Why ? How aVQided ? A. The 
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growth o f  the negative carbon I S  i n  general due to a n  ex
ccss of current. Additional resistance in the circuit of 
the lamp will remedy it. 

(7267) H. A. C .  �ay� : W i l l  you k i n d l y  
publish in your valuable paper a recipe . for tempering 
wood cutting tools in oil ? A. Wood cutting tools are 
usually made somewhat softer and with more of a spring 
temper than the thicker edge of metal cutting tools. The 
process is the same for both, but the temper is drawn 
lower or to a bluish tint. For wood cutting tools hard_ 
ened in oil a slow fire should be used. so as not to burn the 
corners and edges by overheating. Heat to a cherry red 
and quickly plunge, edge first, in the oil bath. While the 
thick part of the 1001 is stil l hot, place it over the fire and 
slowly heat until the oil takes fire, then plunge again in 

the oil bath or water. The bluing process of tempering 
is mucb used. and is done by cleaning the surface of the 
hardened part of the tool witb emery paper and tben 
heating by contact with a piece of red hot iron j ill t back 

of tbe cutting edge. When the color has reached the 

blue tint, plunge it in water. 
' (7268) S. A. S .  a�ks : 1. If a cubic inch of 

water, in passing over a hot meta1lic surface, absorbs a 
certain amount of heat, how many cubic inches of air 

will bave to pass over to absorb the same amount in the 
same thlle ? A. 'Vater will take up about four times as 

mnch heat ruI air under the same circumstances, the air to 
be free, that is, not under prf'ssure except atmos,heric 
pressu re. 2. What I wish to get at in the above question 
is really the proportion bctween tbe con'luctivity of air 
and water. A. This is an entirely different question, 
thougb apparently not meant to be. The experiments 

are not very conclusive as to the relative conductivity of 
air and water. but it may be stated somewhat roughly 
tbat the conductivity of air is from ,." to .'; that of water. 

(7269) R. W. S. asks ho w to w ak e  a 
copying and enlarging camera and desires to know how a 
suitable combination of srectacle lenses can be made 

to have only 4 inches focus, yet of sufficient covering 
power to enlarge a 4 x 5  negative to an 8X10, and wbere 
and what stops should be used ? A. A concavo·convex 
single spectacle lens an inch and a half in diameter can 

be used witb a stop � of an inch in diameter located in 
front of the lens about one inch. The focus of tbe lens 
sbould not be less than six inches. See SUPPLEMENT, 

No. 1031, for a reducin!! and enlarging camera. 

(7270) l!'. F. asks (1) if it is pra cti('al to 
build the dynamo described in your SUPPLEMENT, No 600, 
three-fourths the given dimensions. If so, what cb&ngeo 

are necessary ill the size and amount of wire, and what 
. will be its ontput? A. '['he dynamo of SUPPLEME NT, No. 
600,can be built three·fonrtbs as large as the given dimen
sions. Use �o. 23 A. W. G. for the armature and No. 
21 for tbe field. Wind tbe same number of coils and 
turns in each as called for in tbe original design. 2. Wb, t 

power will it have if run as a motor, and how many cells 
of Partz gravity battery wil l be required to nm it? A. It 
will give about � borse power as a motor. It would not 
be economical to drive it witb gravity cells. 3. Is it pos · 
sible to run such a motor on an incandescent alternating 
cIrcuit ?  A. A direct current motor cannot be run on an 
alternating circuit. 

(7271) A. J. P. w rites : In re ference to 
the answer given to E. E. 8.  in Notes and Q.uerics, ques

tiOll No. 7242, in the SCIENTIFIC AMERICAN for N ovem
bel' 27, I would respecfully call your attention to the fact 
that a change in the strengtb of the needle wonld not 
cbange the value of one a npere on the scale. To quote 
W. E. Ayrton in his " Practical Electricity :" "The de
flection produced by a given current passlDg tbrongh a 
tangent galvanometer is not altered by varying the 
strength of tbe magnetic needle. . . . For altering 
the strength of tbe needle alters the deflccting and con
trolling forces in exactly the same proportion, so tbat the 
direction of the resultant of these two forces remains un
changed. A. A. J. P. is correct. It is a well known 
fact that the law of tbe current for the tangent gal-

Hr 
vanometer is C= -tan a --a formnla which contains 

21Tn 
no factor dependent on tbe needle. In otber words, the 
strength of tbe needle is not involved. The only condi 

tion affecting the needle is that it should not be longer 
than from one-tentb to one-twelfth of 1', tbe radius of the 
coil. 

NEW BOOKS, ETC. 

BIRD NEIGHBORS : AN I NTRODUCTORY 
ACQUAINTANCE WITH 150 BIRDS COM
MONLY FO UND IN THE WOODS, 
FIELDS, AND It ARDENS ABOUT OUR 
HOMES. By Neltj e Blan c h an. With 
introd uction by Jo h n  BUIToug'hs, 
and fifty plates of bird s  in natllral 
colors. Ne w York : Doubleday & 
McClure Co tll pany. Pp. 233. Price 
$2. 

In the preface to this truly sumptuous volume the 
autbor acknowledges indebtedness to all the time-honored 
standard anthorities. and to many ornithologists of the 
present day, as well as the fact that the manuscr!pt was 
read and annotated by Mr. John Burronghs. Tbe book 
makes the identification of the birds des"ribed simple 
and positive, all the bird. being grouped according to 
color, as being the first and often the only characteristic 
commonly noted, while according to another classfica
tion tbe birds are gr"nped according to their season. 
Supplementary chapters deal with family traits and char
acteristics and tell wbich gronp" of birds show prefer
ences for certain localities and where to look for others. 
'['be fifty �olored plates are most beautiful and accurate, 
the orilliancy of the coloring being perhaps more con · 
spicnous than will be found in some of tbe standard 
authoritics, a fact which the writer explains by saying 

'that the specimens examin'ed and described were not tbe 
faded ones to be seen in musenrrs. but live birds in tbeir 
fresh spring plumage. studIed afield. Such books as 
this one add new intere.t to life. for, as Mr. Burroughs 
says, " 1he birds link themselves to your memory of 
Beasons and places. so that a song, a call, a gleam of 
color, Bet going a sequence of delightful reminiscences 
in one's mind." 

J C itut i f i c  �mtri,auo 
LIGHT : VISIBLE AND INVISIBLE . A 

series of lectures d eli vered at the 
Royal Institution of Great Britai n ,  
a t  C h ristm as, 1896. By Sil van us 
P. T h o m pson. New York : T h e  Mae· 
millan Compan y.  London : Mac m i l 
lan & COlll pan y ,  Lim ited. 1897. 
Pp. 294. Price $1. 50. 

Tbis is an extremely valuable work. giving in teresting 
experiments, many of which appear to be new. Many 
of tbe ideas which must be grasped in considering light, 
for example the polarization of ligbt, are popularly sup

posed to be extremely difficult; whereas tbe difficulty lies 

in the ideas themselves as much as in the langnage in 
which tbey are generally set fortb. In an experience 
lasting over a good many yean;, the autbor bas fonnd 
that tbe main poiL Is in tbe phenomena of polarization are 
quite easily grasped by persons of ordinary intelligence
even by children-provIded they are presented in a 
modem way devoid of pedantic terms and illustrated by 
appropriate models. '['he lectures are as fol lows : Light 
and Shadows ; The Visible Spectrum and the Eye ; Polar
ization of Light; The Invisible Spectrum (Ultra Violet 
Part) ; The Invisible Spectrum (Infra Red Part) ; Roent
gen Ligbt. The few pages devoted to magic mirrors are 
most interesting, as is also the chapter on Roentgen light. 
The collection of Roentgen photographs is interesting. 
In the appendix to the last lecture a number of other 
kinds of invisible light are considered. They are Bec
querel's rays; pbosphorus light; light of glow worms;  
Wiedemann's rays, paracathodic rays ; diacathodic rays, 
and Goldstein's rays . . It will be seen from wbat has been 
said that the book is without doubt the most thoroughly 
up to date treatise upon tbe suhject of ligbt, and the 
great repntation of Prof. Tbompson is tbe guarantee of 

scientific accuracy of statements. 

THE I NDURTRIAL J�IBRARY OF MACHINE 
DESIG N. Issued i n  12mo form at 25 
cents per n u wber, fully il lustrated. 

Tbe first number of tbis useful work for students and 

young mechanics has just appeared nnder the autborship 
of Mr. J. G. A. Meyer, published by the Industrial Pub

lisbing Company. New York. 
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for patents at home and abroad. enable us to understand 
the laws and practice on both continents. and to possess 
unequaled facilities for procurulg- patents everywhere. 
A synopsis of the .patent laws of the U�ite� States and 
all foreign countrieS may be had on applIcatIOn, and per
son� cOIltemplating the securIng of patents, eitber at 
home or abroad. are invited to write to this office for 
prices, which are low, in accordance with the times and 
our extensive facilities for conducting the business. 
Address MUNN & CO., office SCIENTIFIC AMERICAN, 
361 Broadway, New York. 

INDEX OF INVENTIONS 
For which Letters Patent of the 

United States were Granted 

NOVEMBE� 30, 1 897, 

A N D  E A C H  B E A � I N G  T H A T  D A T E. 
I See note at end of list about copies of these paients. J 

Adding machine. T. Giguere . . . . . . . . . . . . . . . . . . . . . . . .  5H4,7a.t 
Advertising' device, A. J. Kell<?gg . . . . . . . . . . . . . . . . . . 594,028 
Agricultural implements. drIving mechanism 

for, A. Tetrault . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  59-1,444 
Air brake, M. Corrington . . . . . . . . . . . . . . . . . . . . . . . . . . . .  594,464 
Air or gas compressor, J. Crabtree . . . . . . . . . . . . . . . . . .  594,524 
Alarm. See Burglar alarm. Burglar and fire 

alarm. Overftow alarm. Pressure alarm. 
Anatomical organs, appliance for assisting', H. D. 
An,ih�';.�'lJ:�·F: 'Ward: : : : : : : :  : : : : : : : :  : : : : : : : :  : : : :  : : :  : : .  �llU� 
Animal cleaning- device, O. P. ��retwell . _ . . . . . . . . . .  594,732 
Arm rest, W. M. Slavik . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  594,572 
Axle lubricator, car, Benners & Stadelman . . . . . . . .  594,515 
Bait bolder. J. F. Webber . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5\l4.44S 
Balance eseapement. F. H. Voigt . . . . . . . . . . . . . . . . . . .  594,446 
Bales. device for applying end caps to cylindri� 

cal, J. F. Swinnerton . . . . . . . . . . . . . . .  ' " . . . . . . . . . . .  594,663 
Baling press, A. Almy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  594,771 
Band cutter. D. R. Hurllham . . . . . . . . . . . . . . . . . . . . . . . .  594,776 
Band cutter and self feeder, H. J. Fourtner . . . . . .  594,784 
Basket, folding. S. M. Royer . . . . . . . . . . . . . . . . . . . . . . . .  594,56'2 
Bearing. ball. C. H. J. Dilg . . . . . . . . . . . . . . . . . . . . . . . . . .  594,680 
Bearing for eycles, ball, E. J. West . . . . . . . . . . . . . . . . . 594.450 
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Bell. bicyele cbime. 't'. B. Molfat . . . . . . . . . . . . . . . . . . . .  594.750 
Belt tigbtener and sbifter, P. D. Harton . . . . . . . . . .  594,62'l 
Bieyele, R. �'. Bartel.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  
Bieycle brake. D .  J .  & H .  D. Gue .. . . . . . . . . . . . . . . . . . .  · 
Bicycle bundle carrier, A. W. Duck . . . . . . . . . . . . . . .  . 
Bicycle cape support. H. H. Barreda.. . . . . . . . . . . . . .  51il 
Bicycle gearing. M. McGowan . . . . . . . . . . . . . . . . • . . . . . .  594,417 
Bicycle locking device, Buebel & Hall . . . . . . . . . . . . . 594,724 
Bicyele pedal, J. P. Lavigne . . . . . . . . . . . . . . . . . . . . . . . . . 594.405 
Bicyele saddle. B. �'. Wbeeler . . . . . . . . . . . . . . . . . . . . . . .  594,451 
Bicycle stand, N. B. Le Fevre . . . . . . . . . . . . • . • . . . . . . .  594:,748 
Bieyele stand . M. A. Sbeldon . . . . . . . . . . . . . . . . . . . . . . . .  594,433 
Bieycle support. Beardsley & Felton . . . . . . . . . . . . . . .  594,373 
Bicycle support. W. �'. Hewlett . . . . . . . . . . . . . . . . . . . .  594,621 �t���l: s:g��f
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�or· manufactur� 594,813 

ing. A. R. & M. S. Smitb . . . . . . . . . . . . . . . . . . . . . . . . . . 594,661 
Bin. W. Tbomas . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  594,714 
Binder, temporary. T. Noble . . . . . . . . . . . . . . . . . . . . . . . . 594,420 
Bit. See Expansive bit. 
Blast furnace, M. M. Suppes . . . . . . . . . . . . . . . . .  594,577, 594,578 
Boiler. See Steam or hot water boiler. 
Boiler furnace , J. W. Warner . . . . . . . . . . . . . . . . . . . . . . .  594: ,817 
Bolting machine, vertical. I. G. Seifried . . . . . . . . . . . 594,760 
Boot or sboe form. W. L. C. Niles . . . . . . . . . . . . . . . . . . 594,551 
Bottle, M. R. Bcbalfer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  594,565 
Bottle and stopper therefor, A. R. Pollard . . . • . • • •  594,423 
Bottle filling maehme, C. S. DoBey et al . . . . . . . . . . . .  594.781 
Bottle filling maebine. W. M. Fowler . . . . . . . . . . . . . . 594,392 
Bottle. non-reflBable, T. R. Bridge . . . . . . . . . . . . . . . . .  594,592 
Bottle. non·refillable. E. C. Smitb . . . . . . . . . . . . . . . . . .  594,763 
Bottle, non-refillable, J. M. r.raylor . . . . . . . . . . . . . . . . . .  594,765 
Bottle or jar blowing machine, W. F. Obear . . . . . . .  594,6«) 
Box. See Feeding box. Folding box. Stuffing 

box. 
Box covering machine, H. A. Inman . . . . . . . . . . . . . . . 594,401 
Brace. See Corner brace. 
Bracket. See Shade roller bracket. 
Brake. See Air brake. Bicycle brake. Electric 

brake. Emergency brake. 
Brake, W. S. Easton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  594.388 
Brake beam fulerum. F. W. Coolbau"h . . . . . . . . . . . .  594.384 
Brake rigging slack adjuster, D. C. O'Kain . . . . . . . . 594,421 
Broiler, gas, J. Gibbons. Jr . . . . . . . . . . . . . . . . . . . . . . . . . .  594.394 
Broom and dust pan holder, combination, B. Kil� 

bourn . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  594,541 

��fl�\'i;:��,;'fiia%r: w����:;er: : : : : :  : : : : : : : : : : : : : : : �llt:��� 
Buoy, submarine, E. A. Chamberlain . . . . . . . . . . . . . .  594,600 
Burglar alarm, electric, T. A. Clarke . . . . . . . . . . . . . . .  594,678 
Burglar and fire alarm, J. H. Ellis . . . . . . . . . . . . . . . . . .  594,389 
Burner. See Gas burner. Generative burner. Oil bUrner. 
Button. It. Hormann . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  594.797 
Button attaching or detaching implement, F. S. 

McKenney . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  594.806 
Calendar. M. �'. Berry . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 594.591 
Camera., photographiC, Ames & Rearson . . . . • . • • • •  594,368 
Can. See Roving can. 
Can filling maebine. E. WIldi.. . . . . . . . . . . . . . . . . . . . . . .  594.667 Can beading maebine. C. B. McDonald . . . . . . . . . . . . .  994.547 Can opener, C. W. Garey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 594,469 Cane or corn heading macb lne, A. O. Gere . . . . . . . .  594.788 Canopy support, �'. P. Bailey . . . . . . . . . . . . . . . . . . . . . . . .  594 ,370 

8:� �g�gn��: 8: �If:�.� : : : : : : : : : : : : : : : : : : : : : : : : : : : : :  �t:�� 
Car coupling, M. I. Welch . . . . . . . . . . . . . . . . . . . . . . . . . . 594,77() 
Car draugbt mechanism, railway, J. B. ':Phomas . . 594,5.9 

�"l?ertjgements. 
ORDINARY RATES. Car fender. E. Sherwood . . . . . . . . . . . . . . . . . . . . . . . . . . . . 594,434 

Inside Page, each insertion • • f:i cents a line 8:� ��;t�r,�.
J
p�����·. ·. : : ·", : : ·:. : : ·. ·. : : · : : : : : : : : : : : : :  g�:� 

Back PaKe. each insertion, • •  $1.00 a line car
bi:i��.�. ���.����

l
.l�.��.���.����:.�:.�:.������ 594,715 

�For some classes of Advertisements, Specia� and Car truss brace, railway , . M. G. Hubbat:d, J r . . . . . . .  594 ' I� 
Higher rates are required. . . I f,:���r�tht�

a
Pt�l��u�������s�·br���Jl�pe;iLrai�� 594, I .ltl r:[1be abo�e ar� 1 c!large!i per agate hI?e-ab<?ut et,ght for, H. L. Hartenstein . . . . . . . . . . . . . . . . . . . . . . . . . . .  5B4,74n words per bne. IhiS notICe show� the wIdtb of the I l l�e. Carriage, baby, V.  Eriksson . . . . . . . . . . . . . . . . . . . . . . . . .  5�J4, � t :� and 18 set in �ate type. EngraVIngs may bead ad vef- I Carriages motor mechanism for horseless, J. H. tise

t
ents t� t

l lt��
e
r�:!

e P�d��a:t�s�i�:'n�! ��a�;u·te Auble' . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 594, fJl l 

���i+e�S at 
e 

p�bli�afion Office. as earlf. �s rr'hursday i_:::�in:��;!��\�SR�fW.t W�sWOOd . . . . . . . . . . . . . . . . . . . .  5W . .1�:� mornmg to appear III the fullowlll2' week s IS8ue. Cbain, sprocket, J. McCormick . . . . . . . . . . . . . . . . . . . . . .  594,41U 

Star * 
Lathes 

Foot power 
Screw • • •  

• • •  cutting 
Automatic 
Cross feed 

9 and I I - inch Swing. 
New and Original Features 

Send for Catalogue B. 
Seneca Falls Mfg. Company, 
695 Watcr St., Seneca FaIls, N. y. 

.POWER & FOOT I SHAPERS.P LANERS DRillS. 

... AT H E S. �tocmJtE.p�l�g� ��T,!!.IJ�ul���� 
, [BASTIAN LATHE CO. 120 CUL�ERT ST. CINC INNAT I .  O. 

B ' M  , " Strike WhiJe tbe B M '1 01S On compl:f���l�,O:�;_ y al I U I ougb Instruction 
ADVANCE Y O U R S E LVES. 

I M PROVE Y O U R  COND ITION. 
. THE HOME SCHOOLS OF 

Mechanica l , Electrica l , Steam, CIv
i l , and San itary Eng i neeri ng, 
Arch itectu re, Metal Work· 
ing . Pattern Making . 

To encourage yfJU to start pow, we 
furnish $11 mechanical drawing out
fit free. Small Fees. Advance or 
m:'���1Rie

::'::e S:'T�c��k�,
e
�:,';:��I1. 

Un ited Correspondence Schools, ..,,..JLi.::I!I�� 154 to 158 5th Ave., New York, N. Y. -
F. W. EWALD, Gen. Mgr. 

Desks, 
Chairs, Tables, 

for Office Use. Se·ndjor cata logue 
Great Variety of Styles and Priees. ana Discounts. 

lIT Export Busiuess a Specialty. 

Derby Desk Co 1 3 8 Port land Street, Boston 
• 1 1 4 Nassau Street, New.York 

PHYS I CAL AND S C H O O L  A PPARATUS 
TOE P L E R  H O LTZ 

SELF  C H A R O I N O  
M AC H I N E  

Chair. See Window chair. 
Chairs, mechanism for spring back, C. E. Davis . .  594.679 
Christmas tree holder. M. Silverman . . . . . . . . . . . . . . .  594,4�1 
Cbuek. T. H. Almond . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 594,�7 
Cigar lighting composition. A. Chatelan . . . . . . . . . . .  594-,6 1 1  
Cigar wrapper cutting machine, P. Veraci. . . . . . . . .  594,8.% 
Cigars, mnchine for cutting out wrappers or 

binders for, J. R. Wil liams . . . . . . . . . . . . . . . . . . . . . .  594,507 
Cigarette fi.1achines. mecbanism.lor feeding and r. ... 

Ci���::��I���g�:r�c.
o
lg��!�k �·t�f�a·ti.·.: : : :  � : : : :  5itl:�7� 

Cigarette making machine, A. Huelsmann . . . . . . . .  594,7tl9 
Cigarette rol ling-device; J. A .  Sweeting . . . . . . . . . . . .  5H4,501 
Clamping machine, H. �. Doman . . . . . . . . . . . . . . . . . .  594,610 
Clasp, A. Shedloek . . . . . . . .. . . . . . . . . . . . . . . . . . . . .  594.568. �94."!ill 
8�:�;1���

c
h��: 

f
'gr�r�

pacl��i:r' ARa�}�ay ' 'i�ack 394,6 ,2 
cleaner. Track cleaner. 

Clip for securing sleepers to beams, J .  H. Pres-
Clo���:r sciiIiite; :ir . : : : :  : : : : : :  : : : : : : : : : :  : : : : : : : : : : : : :  �i:!:� 
Clock, geographical, H. J\iargohs . . . . . . . . . . . . . . . . . . . .  594,410 
Clothes wringer clamp, H. U.  Ackerman . . . . . . . . . .  5g4,4M 
Collar and cuff pasting- machine, Durrin & 

CO:b����foI; io'ok; 'j: Fl.' "r'llri{er: : : : :  : : : :  : : : :  : : : :  : : :  gitl:�f 
8i;�:�r:i(:r�nl{j.

y 
G��i�'r �����l� •• •• •• : : :  � : : : : : '. : : : : : '. g�i:�¥ 

Compass, muriner's, O. Kuste1. . . . . . . . . . . . . . . . . . . . . . 5114,803 
Cooking- utensil , F. I. Rogers . . . . . . . . . . . . . . . . . . . . . . .  5W.652 
COpy holder. E. B. Quisenberry . . . . . . . . . . . . . . . . . . . . .  5W,r),� 
Core. laminated converter, �'. Schwedtmann . . . . . .  594,G.�7 
Corner braee. J.  H. Dyett . . . . . . . . . . . . . . . . . . . . . . . . . . . .  594.8.16 
Cotton picker, A. R. Martin . . . . . . . . . . . . . . . . . . . . . . . . . .  594,481 
Couch, box, O. G. & G. E. Proctor . . . . . . . . . . . . . . . . . . 594 ,557 
Coupling. See Car coupling. Pipe coupling. 
Crank movem ent, J. H. Millen . . . . . . . . . . . . . . . . . . . . . . 594,414 
Cream from milk, device for facilitating rising 

of. E. G. Lyneb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 594 .6:l5 
Cultivator, spring trip, G. E. Coppen . . . . . . . . . . . . . . .  594,4ti.1 
Cutter. See Band cutter. Hog nose cutter. 

Stocking- cutter. 
Cutter bar, Klossner & Scbuch . . . . . . . . . . . . . . . . . . . . . . 594,477 
Cutter bar, H. :\1. J ... andes . . . . . . . . . . . . . . . . . . . . . . . . . . . . [,H4 ,747 

, Dental apvliance. J. E. Nicbols . . . . . . . . . . . . . . . . . . . . .  594 . 4 86  
Desk, Welcb & Ernest . . . . . .  . . . .  . . . . . . . . . .  . . . . . . . .  . . .  :)!14,505 
Digger. See rrree digger. 
Di8vlaying device, card. H. C. 'Vheeler . . . . . . . . . . . . . �n4J:()(i 
Distance instrument , (j. Kimmlch . . . . . . . . . . . . . . . . . .  5i14 . 4P·! 
Door check, J .  Ewart . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5HU \ :  
Draughting device, pattern, H. H. 'l'aylor . . . . . . . . .  :)H4 ,44  
Dress and mud guard, W. C. Hnmphrey . . . . . . . . . . . f)�I.,j . t !4 
g�Il:n�'i�g �a�������:�ii·O,· ¥i: :K: '('j'ord'o;l: : : : : : : : : :  ��:!:��l; 
Dust pan, l�. N. Unlph . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 594.7r.t; 
Dynamo, poly circuit, 1. R. Prentiss . . . . . . . . .  594,48S, 5!14,4!-'H 
¥':;dge setting machine, A. H. PrenzeJ. . . . . . . . . . . . . . :>H4,754 
Electric brake, S. H. Sbort . . . . . . . . . . . . . . . . . . . . . . . . . .  5H4.493 
Electric brake. 'V. \Veihl. . . . . . . . . . . . . . . . . . . . . . . . . . . .  594,665 
�Jlectric contact device and conductor construc-

tion therefor, J. M. Dortch . . . . . . . . . . . . . . . . . . . . . . 594,38(j 
Electric currents, means for controlling, P. Ken-

nedy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  594,744 
Electric generators, pole chang-ing mecbanism . 

for. P. Kennedy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 004 ,745 
EJectric motors , regulating. A. G. Davis . . . . . . . . . . .  594,779 

t �����·�t� �:a�g: �:*�1i�rt.:: : : : : : : : : : : : : : : : : : : : : : : :  g�t��3 
��lectric switch, Ifo Schwedtmanl

l 
. . . . . . . . . . . . . . . . . . .  5m,tiM 

or ��f��t�
i
�:.

ll������tir��ii�t�rev�·o�· 
Stanton . . . . . .  5U4,575 

Elevator marine leg, F. J. \Veber . . . . . . . . . . . . . . . . . . . 594,449 
Embroideriug- macnine, M. H. Rumpf . . . . . . . . . . . . .  594,653 
Emergency brake and fender combined, F. A. 

Hite . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  594.693 
F:ng-ine. See Rotary engille. S team engine. 
Engme igniter, explosive, \V .  Bayley . . . . . . . . . . . . . .  594,il72 
Envelope, D. Harris . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 594 ,620 
I'�llvelope opening apparatus, H. J£. Rider . . . . . . . . . ;")94,650 
Eraser, N. C. Stiles . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  594-.4�) 
Exhaust utIlizer. P. _F. Haley . . . . . . . . . . . . . . . . . . . . . .  594.624 
l'�xpansive bit, B. II. Fowle . . . . . . . . . . . . . . . . . . . . . . . . . .  W4-.tn5 
Fan attachment for hammocks . etc., W. H. 

Sweet . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  594.814 
Fastener, adjustable, G. R. Mitcbell. .  . . . . . . . . . . . . . .  594.749 

I t:����n;��)�!iig��I����.
e
H��la

h
u�jj.: : : : : : : : : : : : :  �f;1;�M 

Latlle Chucks, Geared Feed cutter shredding attachment, Heebner & 

Combination Lathe Chucks. Plain Universal Lathe , M.etz . . . . . . . . . . . . . . . . . . . . . .  : . . . . . . . . . . . . . . . . . . . . . . . . .  594,� 
Chucks, Inde endent Lathe Chucks. Made b'y_ Ji,eedlng 

,
box., stOCk. �. B. � ouzer . . . . . . . . . . . . . . . . . . .  594, j.8;.1 

Westcott dhuck Co. Oneida, N. Y., U . S. A . !<,ence m.lch�ne, .M: I lumMer . . . . . . . . . . . . . . . . . . . . . . . .  5?",t� 
Ask for catalogue in English. French, Spanish or Ge'rman. l<,ence m�('hme, WIre, P. ast. . . . . . . . . . . . . . . . . . . . .  594, ... 

FIRST PRIZE AT COLUMBIAN EXPOSITION, lS93. �'����r'."Ir�e�
tc�}i�:�d�r:w· Schaal . . . . . . . . . . . . . . . . . 594, , 08 

SAVE � YOUR FUEL 
By using our (stove pipe) RADIATOR. 

With its 120 Cross Tubes, 
ONE stove or furnace does the work ot 
TWO. Drop postal for proofs from 
prominent men. 

TO INTRODUCE OUR RADIATOR, 
the first order from each neighborhood 
tilled at WHOLESALE price, and secures 
au agency. Write at once. 

ROOHESTER RADIATOR COMPANY, 

82 Furnace St., ROCHESTER, N. 1'. 
•••••••••••••••••••••••••••• • • 
: Price. D E PTH C A U C E. : • $ 1 .2 5 Has 4 in. narrow scale wblch can be used . • in middle or close to thB end, or removed ., 
• . .  � and used separately. Fine finish • • • Catalogue of Fine Tools free. • 
: The L. S. STA R R ETT C O . : 
• Box 13, ATHOL, MASS., U. S. A • • •••••••••••••••••••••••••••• 

IT S I M P L I F I E S  D I F F IC U LT W O R K  
�:;reil�Ddantindniqp:���ur��� 
Threading and Cutting Machine 
�p��i:;:

r 
a�t;fn81��1n���:

t
if�:�:;t�� convenient " cam " movement. ��ive Chasers, set by graduation to any size needed. Can be released from Thread .. ing wbile in motion, opened to permit pipe beine- cut and closed instantly and p08itively. Send for eatalogue. 

�H:INJItI[j�L!'Ort,iWi!:�t.. Toledo, Ohio 

ROCK DRI LLS 
AIR COMPRESSORS 

S IMPLEST, MOST EFF IC IENT and DU RABLE. 

(RAND D R I LL co. l  : 
Sena for Catalogue. 1 0 0 Broadway, New y:� 
U KU P " FU H.� I N� 
S['ND US-MODEiS "TO"FiG URE. ON .  

O U R W ORII IHQUAL T O  THE BlST OONE IN  THIS COUNTRY. 
N ONE. B U T  SK ILLFUL HAN D S  E.MPLOY E. D .  
BAGNALL- LO U D  BLO CK CO. 
-:- 162 C OMMERCIAL S T .  -+

e o  S T a N  t M A S S .  

�'i1e holder, periodical, C. A. Fetters . . . . . . . . . . . . . . .  594,827 
�'i1m spool. J. Carbutt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 594 .458 
Filter. J. T. Manning . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . S94${7 
Filter. �i. Morrison . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  594,415 
�"ilter and valve apparatus therefor, J. T. Man-

ning . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5B4.t>40 
-Filter valve apparatu s. J. T. Manning . . . . . . . . . . . . . .  5H4.t:;1!l 
Filter, wat(>r, W. Hunter . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5!-4 .f .�rl 
Firearm, breech loading, J. M. Whittemore . . . . . . .  W4 . 'j ]ij  
Fire door, J.  l'J. Phillips . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5!H$)�"" 
Fireproof floor construction, F. Omeis . . . . . . . . . . . . . 5il4. itl;) 
lfisbing apparatus, H. M. D.odge . . . . . . . . . . . . . . . . . . . .  5fI.UlW 
Fisbing reel, H. 'Y". Martin . . . . .  � . . . . . . . . . . . . 594,411, 5B4 . 4 1 2  
!<'lash light composition, J. A .  Bostwick . . . . . . . . . . .  594 .5!14 
Flooring . A. Loewi.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 594.701 
Flushing valve lock , C. H. Shepherd . . . . . . . . . . . . . . .  5H-t . ';()!) 
Flute, C: T. "Jiorg-i . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5B4,7;15 
Fly trap, F. A. Lane . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6!l4.tmB 
Fodder binder, J. P. Nug-ent . . . . . . . . . . . . . . . . . . . . . . . . .  594,4S7 
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Fuel blocks from petroleum . manufacture of, H. 
Hansen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  594,739 

Fuel charging apparatus, automatic, A. Kitson . . .  594,538 
Furnace. See Blast furnace. Boiler furnace. 

Plumber's furnace. Smoke consuming fur
nace. 

Furnace valve, J.  R. Speer . . . . . . . . . . . . . . . . . . . . . . . . . . 594,662 Gage. See ShingJing gage. 
Garment. bifurcated union. W. A. O'Brien . . . . . . . .  594.64-7 Garment fitting device, J. 'Veir . . . . . . . . . . . . . . . . . . . . . 594,006 Gas and electric generator plant, combined, S. H. 

Sbort . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  594, 4.'15 Gas burner, fireplace or stove, W. G. Taylor . . . . . .  594,816 Gas burners. automatic lighting device for, H. Borchardt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  " . . . . . . . 594,il76 Gas generating machine, F. A. Hutter . . . . . . . . . . . . . 594,742 
Gas generator. acety lene. J. S. Ferguson . . . . . . . . . . 594 ,826 
Gas lighters, means for holding platinum sponges 

in automatic, H. Borcbardt. . . . . . . . . . . . . . . . . . . . . .  594,R77 
Gas manufacturing apparatus, A. Kitson . . . . . . . . . .  594.540 
Gas producer, A. Kitson . . . . . . . . . . . . . . . . . . . . . . 594,537, 594,539 
Gas producer, Mitchell & Harleman . . . . . . . . . . . . . . . .  594 ,4i:i3 
Gas washing apparatus, O. F. Leibert . . . . . . . . . . . . . .  594,480 
Gate. See Tilting gate. Gazogene, A. Cloua-rd . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 594,460 
Generative burner, compound, R. R. Stafford . . . . . 594,574 
Generator. See Steam generator. 
Glass bottles, manufacture of. M. Sohnchen . . . . . .  594,494 
Glass presses. device for controlling and direct-mg air to, rr'bomas & Creighton . . . . . . . . . . . . . . . . .  594-,445 Glove. K Suit . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 594.4W 
Gold or other precious metals from earth, etc. , 

apparatus for extracting, B. S. Churcb . . . . . . . . 594,521 
Grain cleaner, double grade. A. J. & H. W. Cle-

land . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 594 .459 Grater, D. C. Powell . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 594,424 
GrindIng cutlery, means and machinery for, H. . \V. J ... athani . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  594,fo!l!) 
Grubbing implement, J .  H. & W. J .  Connell . . . . . . . . 594.4U1 Hammocks and tents, folding support for, Byxbe 

& Pet ersen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  594,!W8 
Handle finishing machine, C. H. Bump . . . . . . . . . . . .  5�H .f.25 
Harrow, folding, T. C. Fleming . . . . . . . . . . . . . . . . . . . . . 594,53; 
Harvester and shucker, combined corn, J. E. 

Brown. . .  . . . . . . . . . . . . . . . .  . . . .  . . . .  . . . .  . . . .  . . .  , . . . . . .  5f.l4,823 
Harvester, corn, C. E. Knudson . . . . . . . . . . . . . . , . . .  594,802 
Harvester, corn, Mahon & Gower . . . . . . . . . . . . . . . . . .  5H4-.4U9 
Harvester elpvator. grain, J. Macpbail . . . . . . . . . . . .  594,6,)6 
Harvestinll machine. corn, '1\ D. McGrath . . . . . . . .  594,418 
Hay rake. borse. W. Strait. . . . . . . . . . . . . . .  . . . . . . . . . .  594.441 
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l�r 1'ot���:r 'he'�te�: " " " " " 594,Ma 
Heating and ventilating apparatuR, E. O. Bur-

rows . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 594.597 
Hoe drill shoe, E. W. Griffiths . . . . . . . . . . . . . . . . . . . . . .  594 ':)28 
Hog nose cutter. R. S. Rust . . . . . . . . . . . . . . . . . . . . . . . . 594.sm 
Hoist, chain, J. W. Kincaid . . . . . . . . . . . . . . . . . . . . . . . . . .  594 .801 
Hoisting and transporting vehicle. J. W. Bodley 5fl4,722 
Hoisting apparatus. r.r. Haddow . . . . . . . . . . . . . . . . . . . . 594,619 

(Continued on page 382) 
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COOI�n�W$ ! 
Everything you want to know about 
every Tool you can think of. Our 
new 1897 Tool Catalogue is 8 veri
table Tool Encyclopedia. A com· 
plete Tool List for Metal Workers 
and Mechanics of all kinds. Hand
somely bound in cloth, express paid 
gg�:
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t {;! ��'�nd�3��ihP3i!� ��� 
der amounting to '10.00 or over. 

Montgomery & Co.  
M A K E R S  A N D  J O B B E R S  I N  F I N E TOOLS 

1 05 F U LTON S T R E ET, N EW YORK CITY. 

Electrical 
Novelties 
Hand Power Dynamo , - - $6 .50  
Water Motor Dynamo, 8.00 
Electric Rai lways, $ 3 . 6 0  and 6 .60 

a:r Send for catal<><)ue 
of other novelties. 

THE CARLISLE & FINCH CO. 
Sixth Street, Ci ncinnat i , Oh io 

N I C K E L  
.AND 

Electro· Plat ing  
Apparatus a n d  !Iatenai. 

TBE 
& VanWink le 
C6., 

Ne,vRlok,  � .  J .  
136 Liberty St., N .  Y 
s:; & 37 S. Canal St., 

Chicago. 

Holder for rolled material, J. D. McMillan . . . . . . . .  5",485 
Hopple, S. Y. Trice . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 594,502 
Horseshoe. C. Chamberlin . . . . . . . . . . . . . . . . . . . . . . . . . . .  594,£)23 
Horseshoe, J. A. Garneau . . . . . . . . . . . . . . . . . . . . .  , . . . . .  594:,616 
Horseshoe, cushioned. G. H. Blanchard . . . . . . . . . . .  594,821 
Horseshoe, nailless, W. G. Rotsell . . . . . . . . . . . . . . . . . .  594,>61 

Hg:: ��
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Hub, vehicle, H. R. Collins . . . . . . . . . . . . . . . . . . . . . . . . . .  594,005 
Hydraulic elevator, N. C. Bassett . . . . . . . . . . . . . . . . . .  594,500 
Iron, machine for breaking and loading pIg, A. 

Sahlin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 594.707 
Iron, purifying, B. P. Stockman . . . . . . . . . . . . . . . . . . . .  594.497 
Jock strap and suspensory, combined, C. lI'. Ben-

nett . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 594,673 
Kettle and jacket, stew, Smith & Ashby . . . . . . . . . . .  594.7&1 
Kitchen ventilator and stovepipe attachment, 

automatic, B. F. Wood . . . . . . . . . . . . . . . . . . . . . . . . . . .  594.508 
Ladder, W. Wildprett . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 594.582 
Ladder. portable step, H. Bowman . . . . . . . . . . . . . . . . .  594,li74 
Lamp, bicycle, C. V. Boughton . . . . . . . . . . . . . . . . . . . . . . 5!J.1,5lG 
Lamp, electric arc, 1'. E. Adams . . . . . . . . . . . . . . . .  , . . .  594 ,585 
Lamp, electric arc, rr. E. Drohan . . . . . . . . . . . . . . . . . . . .  594.ti82 
Lamp, electric arc, H. R. Quinby . . . . . . . . . . . . . . . . . . . 594,426 
Lantern, W. S. HamIll . . . . . . . . . . . . . . . . . . . . . . . . 594,700, 5Y4,791 
Lantern, bicycle or other, 1\ Wlnn . . . . . . . . . . . . . . . . .  594,452 
Lanterll, uptical, S. W. Allen . . . . . . . . . . . . . . . . . .  , . . . . .  504,819 
l.emon squeezer. Cox & Hughes . . . . . . . . . . . . . . . . . . . .  594.728 
J�evel , spirit, G. Henneberg . . . . . . . . . . . . . . . . . . . . . . . . .  594,69'J 
Lever shield, H, G. Dittbenner . . . . . . . . . . . . . . . . . . . . . 094,608 
Lifter. See Pan lifter. 11ransom lifter. 
Liquid cooling apparatus, O. Metnshausen . . . . . . . .  594,545 

t:4�:�sc��¥�!�gF:r�!�:nS����I�n�1;t�i6�ihrow� 594.440 
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l ����)(;Ck: . . . . . . . 594,5W 

tg��: it �: ������Od·. ·. ·.·.·. : : : : : ·. ·. : : : : ·. : : : : : : : : : : : : : : :  �§i:� 
J�ocomotive cab seat. A. I. Harvey . . . . . . . . . . . . . . . . . 594,792 
Locomotive for towing canal boats, E. A. Leland 594,832 
Loom, J. F. Du8tin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  594,G84 
Loom box motion operating device. J. F. Dustin .. 594,ns,::. 
Loom picker check, R. W. Andrews . . . . . . . . . . . . . . . .  594,719 
J�oom shuttle, A. Isherwood . . . . . . . . . . . . . . . . . . . . . . . .  594..402 
Loom shuttle box, J. H. Northrop . . . . . . . . . . . . . . . . . . 5!J.1,704 
Lubricant, R. C. Stewart . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 594'[)76 
Lubricator. See Axle lubricator. 
Lubricator, J. Price . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5Q4,755 
Mandolin, R. B. Simpson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 594,4:1(; 
Mangle. F. E. Richter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  594;430 
Manuscript case or holder, Friedrichs & Brede. . .  594,R93 
Meaaure, W. J. McDonnel. . . . . . . . . . . . . . . . . . . . . . . . . . " .194,5-I� 
Measuring apparatus for ribbons, etc., J. Hotz . . . . 594.534 
Measuring. registering and delivering liquids, ap-

puratus for, W. Lind8ay . . . . . . . . . . . . . . . . . . . . . . . . . . 594.6:30 
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t . . ���: .�:. 504,820 
The most useful article ever invented (tI Mechanical movement. S. L. Harwood . . . . . . . . . . . . . 594,741 

���:,h�JW�¥�s�iuA��::��nas::�!�s�OI�U�: � �rl��;tb����'t: J: �inf����::::::::::: .
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ance Compan ies and business men geo.. � Milk can loader, G. F. Knorr . . . . . . . . . . . . . . . . . . . . . . . .  594.478 
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�rn� ���e, coatin� for, A. Rost. 5B4,758 

25c. '110 be had of all booksellers, sta-. e.� Moistener, �tamp or envelope, G. J. Cave . . . . . . . . . .  594,5tJ1J 
Uoners and notion dealers, or by mail on Mould forming apparatus, sand, S. J.  Adams . . . . . .  594,584 

���:�P����!��ur����le card. by maU, � �g�!�. ��� .�����.���� . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 594,;)9(; 
ConSOl idated Safety Pin Company. i ���i�.!ff�8\����ron���':!��e&la����·io;,: ·:Ii::T:ii: 594,625 

B_o_x_D_IJ_, _____ B_I_,o_o_m_fl_e_l_d..:.,_N_._J_. _____ .....:...- Mack . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 594,804 
BA R N ES'  

New Friction Disk Drill. 
FO R LIGHT W O R K. Has th.8� Great Aduantage8: 

The speed caD be instant1, cha.nged from 0 to 1600 �b:��i�: S:��:::���ta�q:al�:f���l� 
smallest or largest drills within its range-a. won
derful economy in time and great saving in driB 
brerJu.ee. Send for catalogue. 

W. F. & J NO. BARNES CO., 
1999 Ruby St. ,  Rockford, Ill, 

The Electric Candle 

f.& 
For Magic Lanterns. 

Absolutely the newest and least 
expensive device for scientific or 

, popular prOjection by electricity. 
pr Send jor Special Circular. • 

Q U E E N & C O . ( I ncorporated) 
_ 1 0 1 1  CHEST N UT ST. ,  

P H I LA D E LPH I A ,  U.  S .  A .  

ACETYLENE GAS AND CARBIDE OF 
Cu.1ci':lm.-A I I  about the new illumin:mt. i ts qual i t ies. 
chenl lstry. pressure of l i quefaction, Its probable future. 
ex perI ments performed with it. A most valuable  series 
of nrt i c le!ol, I.d vin/r! In complete form the particulars of 
th i s  �ubject. A pparatus tor makinll the JZas. Con tained 
in SCI ENTIFIC AMERICAN SUPPLEMENT. N os. 99�. 
1 0 04. HIli".  1 0 1 '.l. 1 0 1 ., 1 01 ;') .  1 0 1 t; .  1 0'.l'.l. 
1 03 ;)  and 1 0 3�. 1'be most recent apparatus of sim
ple and more elaborate type described and il lustrated 
in speCial acety lene Supplement No. 1 0 .. ') 1 .  Price 10 
cents each. To be had at this office and from nil news .. 
dca l p.r�. 
'I' U I� � .. � 'V B R ISTOL CO IJ�'I'''� K  

RegiRters an accurate account o f  work done on prtnt-
�1�e�
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a
l�&il{& :�S 

repeats automattcaHy. Simple, accurate, dUrable. Spe
ctal coullters to order. IT Send/.or circular. 

C. J. ROOT. Bri"to • Conn .. U. S. A. 

THE OBER LATHES a For Turning Axe, Adze, Pick. 
Sledge, Hatchet, Hammer, Au
ger, Ii'ile, Knife and Chisel Han-

. 

dIes, Whiffletrees. Yokes. Spokes. 
Porch Spindles, Stair Balusters, 

. _ � - T .. ble and Cbair Legs and other 
:==:-__ : _ __ � irregular work. 
:co�.>- - Patented. or Send for Circular A. 

The Ober Lathe Co., ChaKI'in Fall". 0 • • U. S. A. 

STEAM A miIl for crUShing ores. 
Equal in efficiency to a 
five stamp battery, and at 

STAMP �f !��ct�':.� 
pense. 

A boon alike to 
the prospector 
a n d  m i n i n g  
capitalist. Send for catalogue. 
GATES IRON WORKS, Dept. C. 650 Elston Ave., Chicago. U. S. A. MILL 

T H E  CO B U R N  PATENT TROLLEY TRACK 

Barn Door Hangers 
Impossible for door to jump the track. 
Very simple and cheap to apply. 

a:r Send for Book. 
THE COBURN TROLLEY TRACK MFG. CO .• 

HOLYO K E ,  M A S S .  

Nipple forming machine, A. C .  Campbell . . . . . . . . . .  594,4fl7 
Nut lock. J. Douglass . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 594,525 
Nut lock, 't' . Hand . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  594.7HB 
Nut lock, l'. E. Miller . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 594,546 
Nut lock, H. Schmidt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 594,432 
Oar. boat, O. B. Shedd . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 594,761 
Oil burner for producing non-luminous flame, M .  

Graetz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  _ . . . 594,395 
Oil burner. incandescent, W. A. Smith . . . . . . . . . . . . . 594,439 
Oil cup, A. Levedahl .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  594,544 
Oil extracting apparatus, E. Printz . . . . . . . . . . . . . . . . .  5!:)4.42.� 
Oil from seeds, extracting, E. Euston . . . . . . . . . . . . . .  594,300 
Oils, fats, etc., purifying lixed. }1'. I� . Dyer . . . . . . . . .  51»,467 
Ordnance, gas operated, W. E. Simpson . . . . . . . . . . . .  594.710 
Organs . pouch pneumatic for pipe, W. B . . Flem-

Ing. . . . . . .  . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 594,391 
Overtiow alarm, C. Johnson . . . . . . . . . . . . . . . . . . . . . . . . . .  594,40.1 
Pail, etc., dinner, A. Ferber . . . . . . . . . . . . . . . . . . . . . . . . . . 594,fJ86 
Pail, dinner. R. Schaellibaum . . . . . . . . . . . . . . . . . . . . . .  594,564 
Pan. See Dust pan. Vacuum pan. 
Pan lifter. W. W. Johnson . . . . . . . . . . . . . . _ . . . . . . . . . . . . 594,475 
Paper trimming machine, C. Seybold . . . . . . . . . . . . . . .  594.400 
Paper winding machine, W .  H. Decker . . . . . . . . . . . .  594,7bO 
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writing. Ii'. Nevoigt . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  594.751 
Phonograph. mUlti

f
le cylinder, G. V. Gress . . . . . . . &94-.7.17 
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Piano attachment. H. Robinson . . . . . . . . . . . . . . . . . . . .  594,t.i51 
Piano frame, W. SiegeL . . . . . . . . . . . . . .  . . . . . . . . . . . . . .  594.570 
Piano sounding board. P. M. Zeidler . . . . .  . . . . . .  594,718 
Picker. See Cotton picker. 
Picture, diaphanous, M. Schumacher . . . . . . . . . . . . . .  594,fJ5.� 
Pipe coupling, F. E. Kauffmann . . . . . . . . . . . .  _ . . . . . . fl�l4.5.16 
Pipe coupling or connection, M. Glauber . . . . . . . . . . . 594.526 
Pipe cushion water. E. J .  Gallagher . . . . . . . . . . . . . . . .  5H4,78j' 
Pipe wrench, J. Browning . . . . . . . . . . . . . . . . . . . . . . . . . . . . 594,775 
Pipe wrencb, R. A. Ryrie . . . . . . . . . . . . . . . . . . . . .  _ . . . . . .  594,56., 
Pitcher, sirup, E. G. Lantz . . . . . . . . . . . . . . . . . . . . . . . . . . . 594,62U 
Plant protector, L. G. Hunter . . . . . . . . .  , . .  , . . . . . . . . . . 594.474 
Planter. cane. J. C. d' Azevedo . . . . . . . . . . . . . . . . . . . . . . . 594,120 
Planter, corn. H. D. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . .  .1n4,43i 
Planter, potato, 1\ H. Wi1Iiams . . . . . . . . . . . . . . .  , . . . . .  594-,669 �lg:: �i. <:.sM�Kiiirion : : : : : : : : : : : : : :  : : : : : : : � : : � : : : : : : Z�:�g 
Plow point fastener, E. W. Griffiths . . . . . . . . . . . . . . . .  5!l4,527 
Plumber's furnace, .J .  Nordinger . . . . . . . . . . . . . . . . . . . . 594,H4fl 
Precious metals from sand, rock. etc .• apparatus 

for separating. B. S. Church . . . . . . . . . . . . . . . . . . . . . 594,522 
Press. See Baling press. 
Pressure alarm, automatic high, C. W. Bemish . . .  594.514 
Printing machine, 'V. Scott . . . . . . . . . . . . . . . . . . . . . . . . . 5n4,566 
Printing machine fly frame, E. L. Shattuck . . . . . . . .  594.659 
Printing machines, mechanism for feeding en-

velopes, etc .. to. I�iebhardt & Itischer . . . . . . . . . . 594.408 
Propeller shafts, thrust bearinl< for. O. �'. Cook . . . 5!J4,462 
Propulsion, electric system of. W. M. Brown . . . . . .  594,.179 
Pulverizing machinery. A. B. PauL . . . . . . . . . . . . . . .  5!l4. 42'.l 
Pulverizing miH, roller, King & Raymond . . . . . . . . . 594,600 
Pump, air, A. S. Noonan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 594.703 
Race track starting apparatus. W. H. Whittle . . . . 594.717 
Rail bond, electric, S. W. Huff . . . . . . . . . . . . . . . . . . . . .  594,800 
Rai
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Ral1way, electric. R. Lundell . . . . . . . . . . . . . . . . . . . . . .  5�J4,70"2 
Railway, electric pleasure, L. LiUey . . . . . . . . . . . . . . . .  594,700 
Railway signals. mechanism for making, break-

ing and switcbing electric Circuits for, P. H .  
Rair���".Spr�:Ij":Ri·Cha':d: : : : : :  : : : : : : : : : : : : : : :  : : : :  :.: g§t�M 
Railway tie, metallic, S. D. S. Narber . . . . . . . . . . . . . . . 59·�.419 
Railway track cleaner, street. P a r  m e n  t e r & 

Peirce . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 594,552 
Raikr.afi:i�:���
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i�: 59i,406 Rake. See Hay rake. 

Reapers, mowers, pumps. etc .• connecting rod 
Rel��io�: i: ���t�i:: . . :::::::::. '::. '. '::. '. '::. : '::::::::.: �:l� 
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Ribbon mechanism for time recorders, etc .• W .  
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Roving can, J. A. Collins . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 594 ,602 
Ruler, folding, J. E. Davi8 . . . . . . . . . . . . . . . . . . . . . . . . . . . 594,607 
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. :: . .. . :: ... : ��t�M 
�g:�i' :t���:;::,r:;f.

e
�;,gcl',;: ��f.1>W.il;;gion: : : : : : :  �:�§ 

Sha.fti�g etc., machine for straightening and pol-
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Boettcher . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 594,72� 
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Shoe turning machine, G. H. Ryan . . . . . . . . . . . . . . . . . . 594,RIO 
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WEBSTER � actual hor8e power 
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for $lIJO, les. 10 ; discount for cash. 
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lJade for Gas or GasOline. 
PI'" Write tor Special Catalo(JUe. 

W E BSTER M ' F ' G  CO . •  

MICROSCOPES 
for College. Professional and all 

kinds of Industrial uses 
M I C R O T 'O M E fJ  

and all kinds of Laboratory apparatu8 
BAUSCH & LOMB OPTICAL CO. , 

5 1 5! N. St . Pau l St . , Rochester, N .Y . ____ ____ 107
_

4 West 15th Street, CHlCAGO. 

TT�� cJ!e���!��asti!�S EN8 I N E . There is Enjoyment in  it 
f!������rt ;�sgw:f�g:n 

a
��� ':;:�fg: 

made. Can be used wherever pow
er is required. Rttber sta· 
tionaryor marine. No fire. 
No beat. No smoke. No li
ceDsed en�tneer required. 

a:r Send for catalo(Jue. 

S I NTZ GAS ENG INE CO . •  
Grand Rapids. 

Mich • •  U. S. A. 

ROTARY E N G I N E S : 

�!l:��sO�l�\ri:DadhI?;�;li�Fi���!��'����t�::r��s;:� 
PUMPS 

and e�ine from 1588 and illustrated with clear draw
ings showinp; the construction of various forms of 
pumps and engines. 38 illustrations. Contained in 
SUPPLEMENTS 1 1 09, 1 1  I H ,  1 1  1 1 . Price 10 cents 
each. For Bale by Munn & Co. and aU newsdealers. 

A L C O  V A PO R  
Motor controlled from bow. 

Valve movement, 12 to 1. 16 
to 60 ft. Launcbes. Twin 
�1��1{':.:/�'l.�ig!

t
�o Ilc!n�'e� 

en�ineer or pilot required. 
Speed and safety guaranteed. 
No dallp;erous Naphtha or 
Gasol ine used. No disajZree
ab1e vibration. 

pr Send 10 cents in stamps 
jor 1897 Catalogue. 

., fl . Jersey Av., Jersey City, N. J .  

PIERCE 2 ACTUAL H. P. 
PRICE. Complete. $131).00. 
Malle for Gas or Gasoline. 
M A � I N E  E N G I "I ES TO 4 H. P. 16. 18 and 21 foot La uncb Ont-

fits complete. All sizes 
Stationary to 21) h. P. 
IT Send for CircuZar of size wanted. 

P I E R C E  E N C I N E C O .  
1 7  N . 1 7th St . , Rac ine , Wis . 

Strong and true. Best rever81ble 
jaws-easily reversed. Made of 
step.) , case hardened. No strain 
on the screws. Upper section of 
jaw may be left 011' and chuck 
used for cuttinJl stock. 
Greater capacity than any other 
cbuck. Can be Htted with inter· 
cbangeable jaws. 

SK INNER CHUCK CO. 
Chu rch St. , New BrItai n , Conn. 

Preserve Your Papers. 
---..--

Sub8cribers to the SCIENTIFIC AMERIC.AN and SCIEN. 
TIF I C  AMERICAN SUPPLEMENT. who wish to preserve 
their paper� for binding, may obtain the Koch Patent 
File at the offi�e of this paper. Heavy board sides, in
scription " SCientific American " and i I  ScientiOc Ameri
�an Supplement " In gilt. Price 11.50, by mail, or 11.25 
at th is office. Address 

M U N N  & CO. , 361 BROAOWAY, N EW YORK 

It. Iillht tonch. its qnietne8s and Its wonderf'I1 
completeness make the 

No. 2 H A RTFO RD 
the pleasantest typewriter to use that was ever seen . H

A
R
TFORD TYPEWRITER CO., Hartford, Conn 

A DESIRABLE HOLIDAY GIFT. 
• •  D R A P E R ' S  • • . 

Recording Thermometer 
Standardized and Warranted. 

Gives a correct and contlllUOUS record 
in iuk on a weekly chart. 
ar Write jor particulars • 

THE DRA PER llIFG. CO. 
lli� Front Street, New York. 

E Y E C LASS E S � 
never happen if you sus-f��t?e t���e::
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li�:t,:gm 
released. Hook turns on 
a swivel. By mail to cents. 

J\\ 
I llustrated booklet for the 

askinC', showing other novelties 
thut use the Improved Washburne 
Patent Fasteners. A nlerican 
Rina- Co., Box P, Waterbury, ct. 

NOW I S  THE T IME TO SUBSCRIBE  
- FO R  T H E -

ESTABLISHED 1 845. 

The most popular Scientific Paper in  the World 
The SCIENTIFIC AMERICAN has been issued 

every week by the present publishers for a 
period of over fifty years. It is the only 
Journal published in this country which is 
devoted to a general treatment of the de
velopment of the sciences, arts and manu
factures. Each issue is embellished with 
numerous illustrations showing great engi· 
neering works, the most recent inventions 
in bicycles and motor carriages. new forms 
of machinery. photography, the latest addi· 
tions to the navy, new guns, locomotives, 
etc. , sixteen pages each week. Many of 
our patrons have been on our subscription 
books for a period of thirty or forty years 
and we often receive letters from old read· 
ers stating that owing to a careful reading 
of the paper since boyhood, they owe their 
success in life more to having had the 
ScIENTIFIC AMERICAN as their constant 
friend and companion than to any other 
one cause. 

The SCIENTIFIC AMERICAN should have a 
place in every dwelling, shop, office, school 
or library. Workmen . foremen, engineers, 
superintendents, directors, presidents. offi· 
cials. merchants, farmers, teachers, law· 
yers, physicians, clergymen-people in 
every walk and profession in life, will de· 
rive satisfaction and benefit from (1, regular 
reading of the SCIENTIFIC AMERICAN. 

As an instructor for the young it is of 
peculiar advantage. Try it.-Subscribe 
for yourself-it will bring you valuable 
ideas ; subscribe for your sons-it will 
make them manly and self-reliant ; sub· 
scribe for your workmen-it will please 
and assist their labor ; subscribe for your 
friends�it will be likely to give them a 
practical lift in life 

A yearly subscription to the ScientifiC 
American is a most acceptable gift to a son 
or a friend. 

N EW VOL U M E  COM M E NCES J A N U A R Y  1 ST .  

S U BSC R I PTION PRICE,  

$3.00 a year, or $1 .50 for six months. 
� Send your address for a f1'ee spe· 

cimen copy. 

M U N N  '" CO. , P U BL I S H E R S ,  

361 BROADWAY. N EW YORK. 

© 1897 SCIENTIFIC AMERICAN, INC.
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ELECTRIC ITY 
Machine Design: Stationary I Locomotive and �==.�� 
�Iarine E n gineering; M i llil l g ;  Mechanical and "lI'_"-".=� 
A rch i tectural Draw 'g; A rchitecture; Plumbing; 

U�\�i��
d
� l ,  31 CO U RS ES �JI��i�!� Eu:!inecring; Surveying and Mapping ; Sheet 

Metal Pattern Cutti n g ; Metal Prospecting ; 
Book keeping ; Shorthand ; English Branches. 

��,� ,;',.hO GUARANTEED SUCCESS. 
reoi Moderato. Advance or I •• ta l lment •. 
Circular Free: State sullject you wish to study. 
IlItl'rnllllonai fnrr(osponfif'n"" ",.hr.ol", Box 942, 

Pbonograpbs, 6rapbopbon�s, 
Proi�«oscop�s, Rin�toscoP�$, 

RECORDS, FILMS, ETC. 
fF 36 page illustrated cataloll1le sent free on receipt 

of 2·cent stamp. 
The Ediso n Phonograph Co. ,427 Vine St . ,C inc innati ,O . 

IT COSTS N OT H I N C  TO T R Y ! 
All st.eam userB csn SRve time 
money and trouble  witb the 

simvlest. safest and most 
���:�;��:)i�IN*z

exist-
STEAM TRAP 

Guaranteed never to 
wear out. Look at the 
cut and see bow it's 

ESTABLISHED 1874. �g�
e
s�v�

a
i� ��ar¥�; 

one year and I 'll furni�h the trap free. � See mus. 
notIce Sci. Am. July 13, 1897. Sole AmerICan Mfr. 
Wm. S. Haines, S 1.36 S. 4th 1St., Phila .. Pa. 

Headquarters lor 
D U M P I N C  HORSE CARTS . 

Wide and narrow tires. 
Low rates of freight from 
our works-'I'alaU)!'. Pa.
to all pOints. 

H O B S O N " CO. 
No, 4 Stone St. , New York . 

E L ECTR ICITY PA P E R S ,  1 0  C E NTS . 
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4, a storage battery. 5. a Wimsburst macbin�. 6, a 
magneto mach ine. 7, an induction coil. Price 10 cents 
each. We also have a Hand Dynamo which will light 
an incandescent lamp or can be used as a medical ma
chine. Price $2.7.'). 8end 2 cent stamp for catalogue BUBIER PUB. C O "  Box B, Lynn, Mass. 

Y8u U SE  G R I N D STON ES  P 
[f so, we can SUPPlY you. All sizeB 
mounted and unmounted, always 
kept in stock. R�member, we make 8 
specialtyof selecting stones for all spe
Cial purposes. rr Ask for catalo(1ue 
· The C LEVELAND STONE C O. 

2d Floor , Wi l sh i re , Cleveland , O. 
METHODS AND INSTRUMENTS USED 
in Astronomy.-An illustrated description of the tele
scopes in the Lick and Paris Observatories 6 i J lustrations. SCIENTIFIC AMERICAN SUPP.LEMENT 1 J �U.  
Price 10  cents. I<"or saJe by Munn & Co. and all news
dealers. Send for new 1897 catalogue. 
XT' S <>:N' T �E :J:..aE'V'E:J:..a 
The "Which Wa:f" Pocket Levele tells in a second which direction . -
work is "out." Accurately lITound lens. Nickel plated and polished. Size of 8 ' ••• H 

.. . 
,

.

C 

... . .. 
W. A.· '1: dollar. Sent any where on receipt of , __ H 

One Donar. 
E. G. SMITH, Colnmbia, Pa. 

TWELFTH EDITION NOW READ Y. 

THE SC I ENTI FIC AMERICAN £y(IOp�dia Of 
R�t�ipt$t not�$ an" OU�ri�$ 

1 2 ,500 RECEIPTS, 708 PAGES. 

Price, $ 5 .00 i n C loth ; $6 .00 I n Sheep ; $6.50 i n 
Half Morocco, Postpaid. 

T :o�� h�: �g� 
been on the mar
ket for nearly 
six years, and 
the demand for it 

• has heen so g-reat 
that twelve edi
tions have been 
cal led for, 

It is entirely 
distinct from the 
ordinary receipt 
book in heing 
thoroughly np to 
date, 

The work may 
be regarded as 
the product of 
the stud ies and 
p r a c t i c a l  ex
perience of the 
ablest chemista 
and workers in 
all parts of the 
world ; the information given being of the hi�hest 
value, arranged and condensed in concise form, 
convt'n ient for ready use. Almost- every inquiry 
that can be thought of, relating to formnlte used 
in t he various manufacturing industries. will herll' 
be found answere<1. 

Those who are engaged In almost any branch 
of industry will  find In this book much that 
is of practical value in their respective callings. 
Those who are in search of indepenilent business 
or employment, rp lating to the home manufacture 
of salable articles, will find in it hundreds of most 
excellent snggestions. 

T2W"' Send f(ff de..c.riptive circular. 
MUNN &: CO., Publishers,  

361 Broadway, New York. 

J t itutifit �mtritau. 
Skein silk book, H. Bristow . . . . . . . . . . . . . . . . . . . . . . . . . .  594,519 
Sled boat. G. C. Scott . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  09.1,658 
Smoke consuminlot furnace. Brandon & Beal. . . . . . . 594.675 
Soap saving device, M. E. Verdier . . . . . . . . . . . . . . . . . . . 594:,004 
Soda water apparatus. W. B. Smith . . .  . . . . . . . . . . . . . 594.573 
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Speed regulator, N. [ombard . . . . . . . . . . . . . . . . . . . . . . .. 694,632 
�pinning machines and support therefor. thread 

guide for. E. Whlttum . . . . . . . . . . . . . . . . . . . . . . . . . . .  59(.581 
Sprayer, J. Bengue . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 59(,721 
Starelliuj{ machine, C. Allgeier . . . . . . . . . . . . . . . . . . . . . .  594,671 
Starching machine, H. Jensen . . . . . . . . . . . . . . . . . . . . . .  5H4.S::JO 
Steam en�dne. J. T. Halsey . . . . . . . . . . . . . . . . . . . . . . . . . .  594.529 
Steam generator, '1'. Manning . . . . . . . . . . . . . . . . . . . . . . . .  5B4.641 
Steam and hot water heater, J. D. Handbury . . . . . . fM4.3tl6 
Steam or hot water boiler, sectional. J .  R. Ban' 

nan. . . .  . .  . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  59(.512 
����mz�:PG.BW�R��!�·;::::::::::::::::::::::::::::: g;lg;;8 
Stirrer, A. C. Bull . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 594.824 
Stirring apparatus, temperature indicating. M .  

Henius . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  59.1,588 
Stocking cutter. E. A. Hirner . . . . . . . . . . . . . . . . . . . . . . . .  59f.400 
Stoker for inclined grates or retorts. E. Riegel . . . . 594,431 
Stone sawing machine. If. Knobel . . . . .  · . . . . . . . . . . . . . . . ,911 ,542 
Stone working machine, G. L. Badger . . . . . .  594.588, 594 • •  I)8H 
Stove or other furnace, F. C. Bormann . . . . . . . . . . . . .  594,774 
Strap. See Jock strap. 
Street sweeper, H. E. Hawk . . . . . . . . . . . . . . . . . . . . . . . . . 59.1.illn 
Street sweeper. W. '1'. Urie . . . . . . . . . . . . . . . . . . . . . . . . . .  594 ,503 
Stringed instrument, J. A. Jonkhoff . . . . . . . . . . . . . . .  5H4.74:1 
Stuffing box. C. A. Wright. . . . . . . . . . . . . . . . . . . . . . . . . . . 594,458 
Switch. See Electric switch. Electrically opera-

ted switch. 'l'elephone line switch. 
Table. See Self· leveling table. 
'l'ag. F. MuUer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 594,484 
rraper for bicycle or carriage lamps. C. V. Bough· 

ton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  594.517 
Telephune Hne switch, G. Lay . . . . . . . . . . . . . . . . . . . . . . 594,407 
Thermometer, fever, C. S. Ruckstuhl . . . . . . . . . . . . . .  b94.840 
Thill coupling antirnttler, T. Henderson . . . . . . . . . . . 594,626 
Threading machine, duuble headed, B. T. Cart-

wright . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 594,381) 
Tie. See Railway tie. 
Tie and rai1 fastener. J. S. FlegaL . . . . . . . . . . . . . . . . . .  5H4,828 
�:�rtrJ:

t
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'1lire fastening, H. G. Sweeney . . . . . . . . . . . . . . . . . . .  " . .  W4,fiK) 
Tire, vehicle, S. E. ��inley . . . . . . . . . . . . . . . . . . . . . . . . . . . . 594,468 
Tire, wheel, B. H. Chameroy . . . . . . . . . . . . . . . . . . . . . . . .  W4.liOl 
'l'oilet article. F. N. Look . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 594.83:; 
rl'oy, O. Brethauer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  594,595 
rl'oy marble shooter, C. L. Lambrecht . . . . . . . . . . . . . . 594,47�1 
Track cleaner. E. \-V. Simms . . . . . . . .  , . . . . . . . . . . . . . . . . 5W,571 
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'1lra�te�riiet:�
ll trap. Robber and burglar trap . 

Tree digger, Hartman & Morey . . . . . . . . . . . . . . . . . . . . . . 594,C,sH 
'l'rolley guard. L. II. McNett . . . . . . . . . . . . . . . . . . . . . . . .  5H4-,807 
Truck. car, W. F. Richards . . . . . . . . . . . . . . . . . . . . . . . . . .  594,&.�9 
rrrunk lock. B .  Schnurr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5H4.7.��) 
'fwyer. furnace. A. P. Gaines . . . . . . . . . . . . . . . . . . . . . . . .  fi94,786 
Typewriter platen, C. H. Hastings . . . . . . . . . . . . . . . . . . S94,f>Hl 
rrypewriting machine. L. S. Burridge . . . . . . . . . . . . . . . &94,777 
'1lydewriting machine. W. J. Perkins . . .  . .  . . .  . . . . . . .  594.706 
Typewriting machine. A. Templeton . . . . . . . . . . . . . . .  594,71)7 
Typewriting machine blank feeder. C. E. Jones . . .  594.8,'31 
Undergarment, N. Hatch . . . . . . . . . . . . . . . . . . . . . . . . . . . . 594,794 
Urinal, W. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 094.408 
Vacuum pan, J. Foster. . . .  . .  . . . . . . . . . . . . . . . . . . . . . . .  594.78.3 
Valve gear, g-as enJ,{ine, E. Cellison . . . . . . . . . . . . . . . . . .  594.H81 
Valve, quick opening, E. H. Lunken . . . . . . . . . . . . . . . . 594,6.'lH 
Valve. steam engine. E. C. Dicey . . . . . . . . . . . . . . . . . . . .  594,7;-)() � :b��i:,
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Vehicle. motor, H. P. Maxim . . . . . . . . . . . . . . . . . . . . . . . .  5!l4.805 
Vehicle runnel' attachment, D. E. Owen . . . . . . . . . . . 594.752 
Vebicie wheel. H. H. Collins . . . . . . . . . . . . . . . . . 59(,603, 594,001 
Vending and amusement machine. coin con-

trolled. Nichols & Davis . . . . . . . . . . . . . . . . . . . . . . . . .  594,550 
Ventilator. See Building ventilator. Kitchen 

ventilator. 
Wagon bed, E. E. Hartsell . . . . . . . . . . . . . . . . . . . . . . . . . . . 59.1.621 
Wagon standard. Armstrong & Berry . . . . . . . . . . . . . .  594,455 
Walls. fioors and ceilings. constructing, J .  J .  

Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  594,812 
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Manning . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  594,6.38 
Weather strip, G. A. Hill . . . . . . . . . . . . . . . . . . . . . . . . . . . .  b94,€23 
Weighing and dumping apparatus. coal. P. J .  

Quirk . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 59.1.427 
Weir. antomatic, G. L. Fuchs . . . . . . . . . . . . . . . . . . . . . . . .  594,738 
Well drills. device for loosening, F. Austin . . . . . . . . 594,772 
Wheel. See Vehicle wheel. 
Wheelbarrow. F. Taylor . . . . . . . . . . . . . . . . . . . . . . . . . . . . 594,766 
Wind motor and power transmitter, J. E. Swan-

son . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  59.1.(42 
Windin� machine, thread, T. Hansen . . . . . . . . . . . . . .  594,530 
Window chair, C. W. Englert . . . . . . . . . . . . . . . . . . . . . . . . 594,G12 
Window screen, E. Cook . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  594.606 
Window screen, metallic, A. J. Bradley . . . . . . . . . . . .  594,518 
Wire coil machine, H. M. & G. M. Jackson . . . . . . . . . .194,535 
Wire cutting machine. C. S. Chaffee . . . . . . . . . . . . . . . .  594,mti 
�����g: l'i': iIW� ���.���' . . . . . . . . . . . . . . . . . . . . . . . . . .  594.8!1.l 
Wrench, E. F. Stout . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  594,498 
Zinc from zinciferous ores, process of and appar-

-.:.tus for removing, S. H. Emmens . . . . . . . . . . . . . . . 594,611 
Zinc lead or other ores. treatmg, S. I. Hallett . . . . . . 594,829 

DESIGNS. 
Angler's ring, P. H. Felker . . . . . . . . . . . . . . . . . . . . . . . . . . .  27.912 
Belt, Carr & Wolf . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  27 ,927 
Bias stick, P. S. Kepler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  21,924 
BJowpipe casing, jeweler's, O. Anderson . . . . . . . . . . . . 27,913 
Bottle. R. H. Levis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  27.906 
Box strap, S. C. Cary . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 27.910 
Cabinet, kitchen. S. E. '1loo1ey . . . . . . . . . . . . . . . . . . . . . . . .  27,009 
Card, playing, M. �'. Carey . . . . . . . . . . . . . . . . . . . . . . . . . . . .  27,905 
Carnage top rest, E. J. Green . . . . . . . . . . . . . . . . . . . . . . . .  27.916 
Chart, dressmaker's, E. Epley . . . . . . . . . . . . . . . . . . . . . . . .  27,9'25 
Chest and neck protector, J. H. Way . . . . . . . . . . . . . . .  27,926 
Coin control1ed machine case, Sittmann & Pitt . .  , . 27,914 
Curtain pole bracket, E. Roos . . . . . . . . . . . . . . . . . . . . . . . .  27,915 
Hanger for articles of merchandise. E. S. Robbins 27,928 
Hook, harness, P. Epler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 27,917 
Hook, pail, S. C. Cary . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  27,� 
Key guard, '1'. M. Hilliard . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  27,911 
Ornamental cross, G. W. Busch . . . . . . . . . . . . . . . . . . . . . .  27.928 
§���c���
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Tea or coffee pot handle, Manning & Seips . . . . . . . . . . 27,� 
Tire, J. Askins . . . . . . . . . . . . . . . . . . . . . . . . . . .  " . . . . . . . . . . . .. 27,922 
�ie�I�Nr)a:�'jftoii(i.;i &:RYaii : : : : : : : : : : : : : : : : : : : : :: �Hill 

TRADE MARKS. 
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Canned salmon, Alaska Packers' Association . . . . . .  3O,mS 
Cigarettes, National Cigarette and Tobacco Com-
Cigr:S��: ·vega:::::::: · · ::::::::::::::::::::::::�:�: �:� 
Coffee substitutes, A. F. Richardson . . . . . . . . . . . . . . . .  30,915 
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Fireworks and matches, E. H. Wagner . . . . . . . . . . . . . .  30.928 
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pany . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , . . . . . .30,912 
Hams, Threefoot Brothers & Company . . . . . . . . . . . . .  .30,919 
Harmonicas, B. lllfeider & Company . . . . . . . . . . . . . . . . .30.9'.15 
Lubricants and tire and rim cements of a semi-

liquid or pasty character packed in cans or col
lapsible tubes, chain. Berrang & Zacharias . . . . .  00.909 

Medicinal preparations for the treatment. of cer-
tain affections of the human body, efferves-
cent, Alfred Bishop & Sons . . . . . . . . . . . . . . . . . . . . . . .30,913 
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Bishop &.Sons . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .30,914 
Milk. preparations for coagulating or curdling. J .  

D .  Frederiksen. . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .30.916 
Oil, linseed, R. W. English . . . . . . . . . . . . . . . . . . . . .  .30,926, .30,927 
Publications, periodical. Brooklyn Daily Eagle . . . .  30.924 Remedies for pulmonary and similar diseases. A .  

F .  Richardson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .30,911 
Sewinll, crochet, darning and embroidery silk, 

cotton, thread and twine, A. E. Boas . . . . . . . . . . . .  30.923 
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pany . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .30 910 

A prin t.pd copy of the specification and drawinlZ; of 
any patent in the foreljroing list. or any patent in print 
Issued SInce 1863, will be furnished from thIS Office for 
10 centa. In ordering please state the name and number 
of the patent desired, and remit to Munn & Co., 361 
Broadway. Ne", York. Special rates will be given where 
a large number of copies are desired at one time. 
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going list, provided they are 8imple. at a cost of tw each. If complica,"'ed the cost will be a little more. �"'or 1 u U  'f���ct���r 'to%'f::. =ta&�·�t!rg:t..;:.ti New 

Going to Build ? 
You will need Hardware. The best coSts little more than th� poor stuff so often used. reo get 
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will be sent free upon application to SAHGEN'l 
& Co., 37 Cbambers Htreet New York. 

EACLE 
Graphophone 

Agents and Dealers Wanted i n  All Localities. 
H AW T H O R N E  &. S H E B L E ,  

606 Chestnnt Street, Philadelphia, Pa. 
GENERAL SALES AGENTS. 

A handsomely il1ustrated weekly. Largest cir-
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MUNN & CO.36 1 BrOadWay, New York 
Branch Office. 6'25 F St .. Washington, D. C. 

N O  MORE  " P O ISON  I N  THE BOWL" No  excuse for smoking foul pipes, 
The " Mallinckrodt" Patent Nicotme Absorb-

ent and Ventilated Tobacco Pipe 

� 
will render smoking a 

� � ft
e
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���j�lr'i,':,�o�� 

I e ��. • convinced. See notICe, 
SCI. AM. of August 7, '97. 

--. a Manufactured only by 
Tlte Harvey &. Watts Co., Station E, Phi lade l ph ia , Pa 

and No. 2 7 5 Cana
l 
Street, New York. rr lUustrated Circulars •• S. A." maiwd on appLication. 

GAS ��'J GASOLINE ENCINES 
WAT E R  M O T O RS 

B .\C K U S  WAT E. R  MOTO R co N E.WAR K  N J .  U • .5 A .  

THE U .  S. GOVERNMENT 
buys only the best. When In the warket for merchand· 
ise it obtains samples and submits them to rigid expert �����:��� �:�
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O R C A N S and P I A N OS 
��Ylu:!V1�� i'hre t��i��
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men proUt by the experience of otbers. The experience 
of the Government experts is available for every one. MASON &, HAMLI N CO . , 
Boston, New York, Chica&,o and St. Lonis. 

WATCH AND CHAIN FOR ONE DAY' S WORK. (5�"#1" e C ·6;::;:t;,e 
• Boys and Girls can get a :>ickel·Plated . a Watch, also a Chain and Charm for selling , s � doz. packares of Bluine at 10 cents each. 

7 0  4 w�n�iIr��r�!r�1��
e
lJ\u��:,

e
���r-�rJ� :�� a large Prf'mium List. No money required. 

BLUINE CO., Box 106 Concord Junction, Mass. 

ci 
BRASS BAND 

Instruments, Drums, Uniforms, Equip
ments for Bands and Drum Corps. Low, ,,/ " est prices ever quoted. Fine Catalo , 40C 
I l lustrations, mailed tree; it givesi3and 
Music & I nstructions for Amateur Bands. 
LYON & H EALY. 98 Adams St.,ChiC8l1O, 

PROPOSALS. 
THE OUTSIDE WALLS OF '1'HORV ALDSEN'S 

.Museum. which consist of large uniformly colored 
areas,. as well as otbers covered with pictures executed 
as a kmd of cement-mosaiC, partly with black hatching 
have for. several years needed a thorough repair, The 
CorporatIOn of Copenhagen have for some time had 
����
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the Museum to its original appearance. In order how4 
ever, to obtain more easily and quickly a solution of the 
problem as to whicb method sbould be adopted for the 
repaIrs, the CorporatIOn have appointed a Commission 
for the purpose of carrying out further experiments in 
such a manner that the various methods of repairing 
may be tested under similar circumstances. This Com
mission hpreby invite the Danish and Forei�n technical men. who con:sider themselves able to solve the 
f�

O
t�:c�����\��,

g 
c��: �r

s
��ho��a���:n

i
,�
f
�����

n 
Cqp�nh8Jl�n," before the l�t of February, 1898. The Com! 
mISSIOn wIll then commull1cate with them. By order. 

Copenbagen, Denmark, Oct. 1897. F. MELDAHL 

Idel 1s Pel'fectpd and It I done on short 
.1 • .  C. "'E \ 1. - ,  11 'JIJ,., notice. Cata-181 MadIson St., ChIcago. logue Free. 

S P ECTAC L E S { F. E. BAILEY s�lls 
for new optical catalogue. 271 wab:Jh

e
i;�.�8ij.,:�l.

te 

F' I  L M S  Be. M A C H I N E S F O R  A N I M A T E D  P H O T O G R A P H S  • L VV I L L A R D  9 6  L E X I N G T O N  AV E B R D O  K L Y N  N Y  

F02�DA�fhr.'l'}:ti-lS�tl.H:.SL. �tr���f.5: 
Agent, Manufacturer. 141 & 143 W; 2d St . •  Cincinnati, O. 
W ANTED -to buy 2d hand Poppet Drop Press. Give 
full �peciftcations, maker's name and lowest price. Ad
dress GORMAN & ENGLISH, W rLKESBARRE, PA. 

, � J.l � IItLANTERNS WANTED �:D E(8ftA��'l - HARBACH & CO.809 filbert St. Phila. Pa. 

ELECTRICAL Bicycle, and Photo. Novelties. 
lowpricef'l, 100 page cat. F P E E  
.. & .  ". to • •  1 41  Uortlaad.t St:,N.Y., 

r;... .... U N I O N  M O D E. L  W O R K S  M O D� L S I ..... C I'TI' L O G U E. S C R E. E. 

"" Co E.ARS � 1 9 3  CLARK C H I CAG O .  

I��\$!W lT Y PE W H EELS.  MODELS I.. EXPERIMENTA. L WORK_6MAl..1.. 1MCt+I1IEJft' 
NOVELT IES  110 E.TC. "E.W YD 5TENCIL WORKS laD NA,ssAU B! N.Y. 

Exper imental & Mode l  Work 
CWs. an<l advice free. Gardam & Son. 45-51 Rose St.,N. Y. 

N O V ELTIES & PATENTED ARTICLES 
Manufactured b y  Contract. Punching Dies. Special 
Machinery. E. Konigslow, 181 Seneca St., Cleveland, O. 

W O O D E N  T A N K S .  
For Railroads. Mills and Manufactories. 

Builders of Steel Towers and Tanks. 
La. Red Cypress Wood 'ranks a speCialty. 

W. E. CA LDWELL CO., 217 E. Main 8treet. Louisville. Ky. 

VOLNEY W. MASON & C O . ,  

Fr ict ion Pu l l eys, C lutches & Elevators 
P R OV I D E N C E  R. I. -----

$5 Printing Pr�S$ 
Prints your own cards, labels, etc 

Larger press for circulars or small 
newspaper, $18. Everything easy by 
printed rules sent. CataloQue . for 
stamp. KELSEY & COMPANY, 
Ifactory 4, Ml!;R I DEN. CONNECT ; CUT. 

Own Circulars business cards. dod,z
ers, etc., or let your 
��th 

c
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print them for you. 
8plendid educator for 
youth and �reat aid to 
business men. A full 
]ine of hand and self
inking- printing presses 
type and all printing 
supplies. WrIte for 
catalogue. .T. F. W. 
Dorman Co . •  121 E. �'a
yette St., Baltimore. 

APPARATUS for Productton and Manipulation of Ltgbt. Acetylene Gas 
?u��

e�a:���n:i,e����
c t)}h(�a���;?rstipr��� and Animated Pic-

J .  B.  COLT & CO . U� t,;�afI�1r�e�t,
r
�t\

,
!a:;, �r

k, 
131 Post Street, San Francisco, Cal. Acetylene Houoe LightIn&' Show Room., Broadway and 37th Street, New York. 
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�i)vedigement5. 
ORDINARY RATES. 

Inside Page, each insertion, - ., 3 cents a line 
Back Palre, each insertion. - - 81.00 a line 

PI'"' For '<mIe classes of Aat'ertiBements, Special ana 
Higher rates aTe requ'ired. 

Tbe above are charlles per agate line-about elllbt 
words per l i n e .  This notice shows the width of the hne. 
n:'ld is set in �ate t ype. Enllravings may head adver
tl.�ement8 at the same rate ppr agate line, by measure-

���rve� ��e �t\l!aft:;<;:''l}ftIted�rt.::��e�!s T'l::��� 
mornlDll to appear in the following week's issue. 

. 

The Crowning Triumph 
of a long and successful career-

THE NEW MODELS 
of the 

Remington 
Starulard Typewriter. 
The Always-Best Typewriter 

made better yet. 

WYCKOFF. SEAMANS &: BENEDICT 
327 Broadway. New York 

JI'ITTED WITH 

Wheel Because 
Your feet 
Are always 

perfect On the 
Control Pedals. 

The Coaster con.ists of automatic clutcb In tbe 

f�:r 
t'lf:og�!l:�tfl�. 

ISil.':o::"�Y�e
o��::s 

bJ"n �ltt 
tbe chain alld sprockets stationary and your feet 
on the pedals. 

The Brake applied by back pressure on tbe ped
als. wblch throws a spoon on tire of rear wheel. Re
l eased by forward movement of pedal •. 
fouring Made Easy. Street Rid ing Made Safe. 

W' Send for Cwc1&lar de8cribing '" detail. 
E C L I PS E  B I C YC L E  CO. 

Box X ,  ELMIRA , N. Y . •  U . S . A .  

Eastman's No. 2 Eureka Camera 
i �  a simple instrument for use with 
, � lass plates. Makes pictures 3� x 3� 
i nches, and has space in back for 
three double plate holders. Safety 
shutter. Fine achromatic lens. 

Prlee No. t EDre" Camera, with ODe double plate 
holder, - - - • - ".00 

" Extra Donble Plate Holden, aula, .16 
.. EuI .... ·.Ed .. Bapld Dr'PIat ... al' xll', .... d ... , .3. 

For' sale �.Y all dealers. Booklet of Eureluu aHa 
Bic�cle K odaks free at agencies Or' �y mail. 

EASTMAN KODAK CO. 
Rochester, N. Y. 

· · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ·e 

(bt Jifty DOllar 

• ,(ribunt 
The Best Wheel for the 
Price in the World. 

Do not think of buying 
until you have seen it. 

tbt 'fantous Blut Strtak. 
'flSttr tbaR e"tr. 

Write for Advance Sheets. 18!18 Prices Ready. 
:;r Secure the Agenct/ iJ POSBibIe. 

tbt Black mfg. £0., €rlt, Pa. 
• • • • • • • • • • • • • • • • • •  1 • • • • • • • • • •  1 • • • •  1 

J ,itutif i, �mtrinlU. 

� me Ingerson Douar·waten � �� CAMERAS . $.1 � Eight Styles. 
� would not be the success -it is. were it not for its � Guarantee and What is Behind it. 

� Could we sell 3,000 watches a day 
under sucb a guarantee If the watch 
was not .. Ilood one ? Our repair 
shop would be blglfer than our fac
tory If this watch were not well 
made. Absolutely Guaranteed. 

Postpaid for $1.00. 
Money back 11 not satisOed. Sendfor 

owr catalogue 01 3,000 holidall yreswnts. 
R O BT. H .  I N C E R SO L L, &. B RO. 

i .  WATCHMAKERS TO THE AMERICAN PEOPLE," 
65' Cortlandt Street, Dept . No. 1 4 7 .  New York. 

������������������ ••• ,������� .. ���wa�����I. 

(borOugb InsPtmons� I At � PrieD �=���i�:���:f*�'�i�:���f: 
_.......::"-_._... A N D  

Lilts free CHICAGO Sc.Ult: Co . ChlCSgo I�. 
I N S U R A N C E  'I I M P E R IAL  BALL B EA R I N a  AXLE 

A C A I N S T  LOSS '97 
O R  DA M A C E  TO 

P R O P E RTY 
PATTERN. 

AND LOSS O F  L I F E  the Leadinlr Carrialre BaUde1'll. 
To R I DE EASY . C ET R U BBER TIRES 

The Kelley, Maus & Co. Tire is the best on the market. A N D  I N J U R Y  

T O  P E R S O N S  IT Write for DesCriptive Catalogue. 

CAUS£D BY KELLEY. MAUS '" CO • •  I mperial Bai l Bear ing Axie and 

Sttam. Boiltr. ExplOSiOnS 
;;;��R;;e�;re ;�tF;�yWa;�ht'Ec�;�;E 

J. M .  ALLE N ,  PRES. W. B. FRAN K L I N .  VICE P R EB' I ".A thoroughlll """cesBful commercial En-
J. B. P IERCE.  SEC. F. B. ALLEN . 2D VICE P R ES (lint using a Sale Oil/'-Franklln Institute 

No Extra Insurance, No ACETYLEN E  APPARATUS ! ��:3,i�O
S��:: NrFc�"o"�\I.::.t 

Acetylene number of the SCIENT I FIC AM ERIC A "  Sup- and Convenient. Chosen by 
PLEM �NT. describing, with 'fnll lllustrations, the most :�:�;:�;:r��8e�sed for 
recent, simple or home made and commerclal�aratns PRIESTMAN lie CO I ncorp'd �.'(I:-eg:::�t�d:c

f'i>7��J' ��J\� I�e ':l:,�o:copts��':i 330 Bourse Suildinlr, ' 
student ; Its use in tbe magic lantern. 'l'he new French ------------
����N��fc ml��lIJls

N °'S�:����'i';T, ' ���lr&M� SEN 0 for Il6O-Page Oatalog free, givil!g d ... 
Price 10 cents prepaid by mail. For otber numerous . . · ;:���:SSt���:;,i:i:oO�811�raf�f�::.: 
valuable articles on this su�ect we refer you to P8lle 21 all prices. for PubUe Exltibltiou". ��3:!:"

s
�ew 1897 Supplement atalogue, sent free to any ':Ai:tt:�JU:iii;�{:;tilcl:a�n48�='�t��!'.� 

A. Big Money Making Business ! 
�'O R  P U B I.lC EXHIBITION OR PRIVATE USE. 

The CINEOGRAPH 
A LIFE M OTION PICTURE MAC H I N E ,  

IN COMPLETE RUNNING ORDER, AND 

Four Rng Feet RIms Flee I 
ALL FO R $ 7 5.00. 

Weilrht 
40 pound". 

Shows a Life Motion Picture
' 16 J[ 2ti feet. 

So simple In constrnction a chIld Can operate It. 
Send for Illustrllted Catalqgues of Clneographs and Fllms,and 1OO 'l'estimonial Letters from Sueces",u/E",hibitor •• 

S. L U  B I N , Manufactur ing Opt ic ian.  1 9  SO. 8th St. , Philadelphia,  Pa. ,  U .  S. A .  

Have ai l the Improve- . .  
menta of others 
and more. 

;rn':te
tt:�:l

"��-:;�e" 

uslnll our Wew Patent Plate Holder, whlcb :���::r8�?:�!id:;! able on tb e market. Catalogue Jilree. 
MUTSCHLER, ROBERTSON & CO. 

1')'3 West Main Street, Rochester, N. Y. 

X RaV(UbtS 
WITH AUTOMAT IC ADJUSTABLE 

VACUUM ATTACHMENT. 
Impossible to ron too high In vacuum. 

Life proloDjled Indefinitely. 

Roentgen Ray Apparatus : 
Coil" (Induction and Hlllh Fre
quency/ ; Fluoroscopes, Mo
tor-Generators, etc. 

M I N I ATU R E  
I N CA N D E S C E � T  LA M PS ,  

Candelabra, Series. Decorative, Battery E
DISON DECORATIVE '" MIN IATURE LAMP DEPT . 

Harrison, N. J .  

• B O O K S  WORTH H A V I N C .  
Best Books o n  all >ubjects of 
NATURAL H I STORY. ; , T

H
E NATURAL H iSTORY BOOK STORE. 
BRADLEE W H I D D E N ,  PUBLISH E R ,  

Send for Catal. 28 Arch S t  .. Boston, Mass. 

A FOLDING CAMERA. - WORKING 
Drawings sbowlnll h )w to build a foldlnR camera. A 

g�a
nC:.

lcab��tl��� Ill';, a1f��'i.'t"E��N�m�t8�·
. 

' ��r� 
cents. For Sale by Munn & Co. and all newsdealers. 

SO S I M P L E  A C H I L D  C A N  U S E  T H E M  

S ..u  ff A R T 
MAGAZIN� CAMERA. 

Foldiulr Cameras. 
Al l siz'l!!. ranging In price from 
e5 to Ilvu. �unart Junior, <% J[ � picture . .. �. 

ar Send 2 cent stamp for 
Ill ustrated Catalogue. 

SU NART PHOTO C O .  
5 A Q U E D UCT STREET . ROCH ESTER, N .  Y .  

r .;: GO � ���!!�g:1 ��J��:�g���� 
our apparatus and guarantee our customers 

EARN A DOLO WATCH ! 
fI�JadleSIn u�:" �'::�a Baking"fS:'Bder 60 lbs: to earn a Gold W .. 1;ell ancfC 2& lbo •• for a IilIlive. 
Watcll and CIlah!J 10 lbo •• for a Gold 
Blnlr',lHbs .• for a DI"Ier 8etl lllO lboa 

STt L LSO N W R E N C H against lo�s by patent suits. OUi' guaran· 
tt"e and IllstrUl:£lents are bot. h  goo d. 

;':,'u:' fulI'f:d.:sr:::Ostar£�� :��ib �tI,'�I�=l..:��t:?
p
:1� W!,il:,";,

.
��t l�

l
e ��� WESTERN TELEPHONE CONSTRUC! ION CO. 

are drop-forged. Once tried, It is Illways used. :ft b a s  2 5 0- 2 54 South Cl i ntnn St . . Ch icago. iind Order SbeeI& 

Dept. 6� ':rl::leiJ: Ma88. 
many imitations but no equals. See explanatory cuts. Largest ManuflJdurerB of Telephones 
Price list on application to excl .... ve/II in the United states. 
WALWORTH MFG. CO . •  20 O l iver Street. Boston, Mass. 1··ii�.tM· •• iiii' •• M-.-·.ii4I ... iiil.iiiiiiii_ �4#tOW� 

cu;;;+ii ..... 
The most bandsome. neatest, @lckeat and most easUy 

acquired omamental letterlug. Based on mathematlca.l �lnciPles, anybody can learn It In a tew hours from the 

an
et,::.�:.m.in���oo:l i::,��u��dw,.1:::tf; �'f!t�"Ae :.}� 

postpaid, '1.10. The most practlca.l system of letterInll 
for maps. plans, book headlnl!'s

\
lnsurance policies. di

plomas. legal documents, price t ckets, etc. 
KEUFFEL '" ESSER CO .• 44 Ann Street, NEW YORK . 

THE 'l!�� Motor of 19th Century 
U a ANY PLACE . . S'O BY ANYONE 

FOR ANY WORK 
No Fire I No Boller I ;...,==��� No Gauges I No Engineer I 
Cost of ������ �b�'& ¥"m�i 

S IMPI.ICITY,  SAFETY. an hour to each Indicated H. P. 
pr Catalogue. Testimonials, etc • •  by aaaresstng 

CHARTER GAS ENG INE CO . •  Box 1 4B ,  STERL iNG . ILL. 

The Modern, EasY-Fitting, economical 
Shoes for progressive business and pro

fessional men. They hold their shape: and 
fit perfectly as long as worn. No matter what 
prices others may ask, they cannot be better ' 
than the DOU(iLAS SHOeS. They are sold at 
our S2 exclusive stores in the large cities and 
by S,OOO dealers throughout the United States. 
Made in Calf, Patent Calf, French enamel, Seal (ioat, Box Calf, 
Black Vici I\ld, Russia Storm ('.alf, Cordovan, with Australian 
I\angaroo Tops and fast · color hooks and eyelets. This cut 
shows our Black Vlcl I\id, I\id Lined, Cadet Toe. We have 

1 55 Styles and Widths from A to EE 
In al' kinds o f  leathers. I f  ordered b y  mail, STATe size and 
WIDTH and send 2S cents extra for carriage to . • • • • • 

w. L. DOUGLAS, Brockton, Moss. 
CATALOOue FRee. 

Burglars 
have great 
respect for a 
SMITH 6: WESSON 
Revolver. They know it is always 

~ 
in working order. 

ar DescripUve Catalof1!U. 
. • 

• SM ITH & W ESSON,  
. 1 4  Stockbridge St. , Springfield. Mass. 

• ••••••••••••••••••••••••••• 

The B i g  

2 
Our Catalogues of Woodworkers' 

Tools and M etalworkers' Tools enti
tled respectively " WOODWORKERS' TOOLS " 
and "A BOOK OF TOOLS," are a l i brary In them
selves. No tool user or toQI buyer can alford to be 
without them . Eltber book will be sent, postpaid, 
upon receipt of 25 cent.. ( Y our money back If you're 
not satisfied.) 

The Ohas. A. Stre l i nger 00.  
I Address Box 1 2�.  D ET R O I T ,  M I C H .  

J ESSO P 'S S T E E LTHBEE'"sEr I f O R  TOO L S, S AW S  E Te. 
W� J E S SOP & S O N S  t: 9  91 J O H N  S T  NEW YORK· 
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