
J ,itutifi, �tUtti,all. 
!.�=====-���������========��======�������==========� 

ESTABLISHED 1845. 

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

No. 361 BROADWAY, NEW YORK. 

O. D. MUNN. A. E. BEACH. 

TERllIS FOR THE SCIENTIFIC AMERICAN. 

One copy, one year. for the U. S., Canada or Mexico ....... _ .......... S3 00 
One C OPY. six months, for the U. S., Canada or Mexico ................ 1 aO 
One COPY,one year,to any foreign country belonging to Postal Union. 4 00 

RiIl}� W &b6�� &1 tXlo
r
acJ���T�����ll�r' }1�:a�l1rli�Is��:gt�

t 
N�;b�g�k. 

rl'he Scientific AUlel'ic1l1l �UppleJllellt 

is a distinct paper from the SCIENTIFIC AMERICAN. THE SUPPLEMENT 
is issued weekly. Every number contains 16 octavo pages, uniform in size 
with SCIENTIFIC AMERICAN. 'l'erms of subscription for SUPPLEMENT, $5.00 a year, for the V. 8" Canada or Mexico. $6.00 a year to foreign 
countries belonging' to the Postal Union. Single copies, 10 cents. Sold 
b
Y
(�!�I��i.���

a
��:���?�?r

h
h
o
:
t 
Jg;E��I�VJ' A�i:r���

e
���

, 
��1�i��ENT 

will be sent for one year, to one address in U. S., Canada or Mexico, on 
receipt of st'/wn dnnal s. To foreign countries within Postal Union, tight dolla:l's and fI,fty cents (1 .. 1IeaT. 

Building Edition. 
THE ARCHITECTS AND BUILDERS EDITION OF THE SCIENTIFIC AMERI­

CAN is a large and splendid illustrated periodical, issued monthly, con­
taining floor plans, perspective views, and sheets of constructive details. 
E:�u�lf�

g
pl��es��{f���ngar��Jr:a��

e
dW:tfi;�s,

n
;::ibfi�

r 
b�il�����

r
:��

d
a��� 

tecturat work in great variety. rro builders and all who contemplate build­
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OPERATIONS OF THE CANADIAN PATENT OFFICE. 

We are indebted to the Minister of Agriculture of 
Canada for a copy of his report for the year 1892, 
which contains the proceedings of the Canadian 
Patent Office. 

In Canada patents are granted very much on the 
same system as in this country, but the life of the 
patent is eighteen years, divided into three periods of 
six each, according to the amount paid by the ap­
plicant Payment A on the great majority of patents 
are not continued beyond the period of six years. An 
American patent that is not more than one year old 
can be patented in Canada, but it is necessary, in 
order to maintain the validity of the patent, that it 
shall be worked in Canada within two years. 

In 1892 there were granted a total of 3,417 Canadian 
patents, of which 2,227 were taken by American citi­
zens, 671 by Canadians, 298 by Englishmen, 106 by 
Germans, 26 by Frenchmen, and 89 by persons of other 
nationalities. It will thus be seen that nearly two­
thirds of all the patents granted in Canada are to 
American inventors, and but for them the Canadian 
Patent Office would make a very poor showing. The 
entire receipts of the Canadian Patent Office were 
$84, 720, and the expenditures were $39,643, leaving a 
profit of $45,000 over expenses. It may be said that 
American inventors chiefly support the Canadian 
Patent Office as well as the Patent Bureau at Wash-
ington. 
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a parasitic cause which not only originates disease on 
the tubers, but also afipcts , the roots and bases of the 
vines. The disease is propagated. in the new crop 
from that on the seed tubers, and the author claims 
that, if the tubers are treated with the substance men­
tioned, the plants will be free from the disease. 

Photographs are given Clf potatoes grown without 
having the seed tubers treated and those that were 
treated. The treated seed yielded potatoes that were 
clean and froe froln di"e,u,,,,- Thp t.rp>ttment is ensy of 
application and the yield is increased. The seed 
tubers were soaked for one and one-half hours in a 
one one-thousandth solution of corrosive sublimate. 
The author claims that the ordinary method of spray­
ing the vines is sim ply a waste of energy, as the incep­
tion of the disease is from below. 

....... 
OPENING OF THE WORLD'S COLUMBIAN EXPOSITION, 

CHICAGO, MAY 1, 1893. 

The formal dedication of the Exposition buildings in 
October last was attended with much pomp and cere­
mony. It was, therefore, decided that the exercises 
pertaining to the opening of the great affair should be 
impressive, yet at the same time very simple. Among 
the most prominent guests who received invitations for 
the opening exercises were: The President of the 
United States, the Duke of Veragua, the lineal de­
scendant of Columbus, the Vice-President, members of 
the Cabinet, the j udges of the Supreme Court, the 
diplomatic corps, senators, members of the House of 
Representatives, the governors of the several States, 
the mayor and city government of Chicago, Chicago 
park commissioners, the members of the governing 
boards of the Exposition, and the members of the 
board of lady managers. 

The programme is as follows: 
1. Music-Columbian March and Hymn-.John K. 

Paine. 
2. Prayer. 
3. Presentation of chiefs of departments and foreign 

commissioners by the Director-General. VI. MECHANICAL ENGINEERING.-Fifteen Hundred Horse 
Power Triple Expansion Mill Engine.-Description of a pair of 
enormously powerful engines constructed for an English cotton 4. M usic-" In Praise of God "-Beethoven. mill.-l illustration . ... ,., ...... , ....................... , ................ 14459 
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States and the officials of the World"s Columbian Ex-

top and self-smoking pipe.-Two interesting experiments.-2 illus-
trations." . ........................................................ ...... 14462 position and the World's Columbian Commission to 
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the Exposition gronnds and buildings, and the rela­
tion of the Midway Plaisance to it. The steamboats 
land their passengers at the great pier. The Illinois 
Central Railroad has built a station at 60th St., where 
all passengers by this route will be landed. All the 
other railroads land their passengers in the Great Rail­
way Terminal station inside the grounds. The ele­
vated railroad has built a station over the annex to 
the Transportation building, which is near the heart 
of the grounds. Most of the visitors reaching the 
grounds by the cable roads land at the north end of 
the grounds, near the 57th St. entrance. The more 
important entrances to the grounds are. 57th St., 
59th St., 60th St., 62d St., and 64th St. 

The Midway Plaisance, as will be seen from the 
map, comprises a strip of land between 59th and 60th 
Sts., extending from Stoney Island A venue to Cottage 
Grove A venue. It is here that all concessions have 
been granted, with two or three exceptions, that are 
not necessary features of the Exposition. There are 
several entrances to the Midway Plaisance, and it is 
reached from the Exposition grounds by a large en­
trance opposite the Woman's building. A viaduct has 
been built by which Stoney Island and the other ave­
nues crossing the Plaisance are elevated, so that visi­
tors can pass back and forth without crossing any 
highways. 

The Ent1'ances.-Entrance tickets to the grounds are 
on sale at hotels, railway stations and in many other 
designated places throughout the city and also at an 
abundance of ticket offices at the entrances to the Ex­
position grounds. There are nearly two hundred 
ticket windows at the entrances to the grounds and 
325 turnstiles. The several routes by which the 
grounds are reached from all parts of the city are so 
far perfected in their arrangements for carrying pas­
sengers that there is little doubt that they will be able 
to accommodate all who may attend. 

The Japanese make one of the most complete and com­
prehensive exhibits of any foreign nation, being rep­
resented in all but two or three of the larger buildings, 
in addition to some special exhibits and concessions. 
Their displays in the Manufactures and Liberal Arts 
building include silks, pottery, porcelains, art work 
and other manufactures, while in the Agricultural 
building is a fine exhibit of tea and other products, 
and in the Horticultural building many plants, flowers 
and examples of .Japanese gardening and floriculture. 
A..tthcnorthend of the Wooded Island the.Japanese gov­
ernment has erected a very attractive structure, which 
has j ust been dedicated with considerable ceremony, 
and which will be formally presented to the Chicago 
park commissioners at the close of the Exposition as a 
permanent memorial. The building is a flne specimen 
of .Japanese handiwork and architecture. It is one 
story high and consists of three pavilions,each repre­
senting an important era in architecture and decora­
tion in the history of .Japan. The right wing repre­
sents an era corresponding to the period of the discov­
eries of Columbus. Other features of the .Japanese 
exhibit will be the .Japanese village, concession for 
which was granted on Midway Plaisance, and tea 
houses in the Exposition grounds proper. The Art 
Gallery, Fisheries building and other buildings also 
contain interesting exhibits from these people. 

Side Shows and Concessions.-So many concessions 
have been granted by the World's Columbian Exposi­
tion that the impression has got abroad that the fifty 
cents admission fee to the grounds entitles the visitor 
to see only a part of the Exposition proper. This im­
pression is erroneous, decidedly so. All the building!!, 
both those erected by the Exposition and those erected 
by the several States and foreign nations, are open to 
the public without cost, and all the exhibits in the 
Exposition are also open to the inspection of the pub­
lic without additional cost. The fifty cents admission 
permits the visitor to see the whole Exposition and 
enjoy many comforts such as seats in the buildings and 
grounds, retiring rooms, drinking water, and the like. 
But there are:many duplicates of these comforts,ibesides 
other extras, for which a small charge is made. Visi­
tors will have an abundant supply, without cost, of all 
the conveniences necessary to their comfort; but if 
they are willing to pay for extras, they will secure a 
little more seclusion and perhaps somewhat more luxu­
rious arrangements. There are always plenty of people 
who are willing to pay extra for special conveniences, 
and the Exposition proposes to take ad vantage of this 

tendency and benefit by it, so as to increase its legiti­
mate income in every way possible. The estimated 
cost in round numbers is $22,000,000 to open the 
Exposition to the public. In addition to thi�, there 
will be large running expenses during the six months 
it is open; so that in order to meet the outlay from en­
trance admission alone, thpre would be necessary an at­
tendance of about 5Q,000,000 people. In order to make 
the E xposition a model as an exposition aud also a 
success as a business venture, the management has 

availed itself of every possible source of revenue. 
The many concessions must bring in returns to the 

amount of some millions of dollars. It need not be a 
necessary part of the programme of each 'visitor to 
pay a visit to the promenade on the roof of the Manu-
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factures and Liberal Arts building; to buy spring 
water, when sterilized lake water is furnished free; to 
pay for the use of retiring rooms, when equal con­
veniences are furnished for nothing, and so on through 
a long list of similar concessions, so long as none of 
his legitimate rights are interfered with ; but if he 
can spare the cost, he will indulge in some or all of 
these extras and not begrudge the few cents they may 
cost, if his money goes toward making the Exposition 
a success financially. 

. 

The various enterprises on the Midway Plaisance are 
under the auspices of the Exposition management, but 
strictly speaking are not a legitimate part of the Ex­
positioll, though an interesting and perhaps a neces­
sary adjunct to it. These various enterprises require 
an admission fee. 

' 

7'ests of Dairy Cattle.-For some time past there has 

fl'.� 21 der"l.aA Y dLlfL' ,U It 780 
.. Z Z fhn,.oraPlQ o/"-:ar�$i!.Jt.,cs 
.. :lJ AJ'4dor.iurn-
.. U publt SeU.fundtL 
.. ZJ Japa,.rw.u Bazar 
:::� %ke;tJ!nJnJPuU Show-
" 18 Venic� A/urano � . 
.. '9 Lwby flta.ss w 
"30 flofu� Gta.ss 111 
" .]z C'irCu4z.T .H. Ie. 2olP"V" 
" 3.1 Jdtvrr's Ex/l'ess Co 
".JP Ex IU6d oj J risk IiuLUifW;ru..f 
"J5 Ho«el .st PeI"Br I" .,. HaLinnaL HUJPt7OJ'I"all. O,,vteUJ,!J :.:JI _.Prrsign, CO'!<r'ssion 

CHICAGO, ILL. U.S.�· 

Is.)·u�d �y the 
J)quzrbTuJ"d o/Surveys and yru.d/-s, 

B.Heinze J WAlvord' Chi�r !l>rau$AI'sI7Ialle. Chu:/" E"go.�t!r .. 
_KEY TO _ 

_ St.at� sUes and Buildin,qs-
X"' .1""."'0"«-

Ark('L,/'l,$<7.� 
,. J i:aLiforni.a­
'.4- ColoradA> 
.. S Con/Lecticld 
.. ti J)�lawarc 
n 7 Florida 
"r8 g'�A7r9':a... 
v 8 K,Jsl:..s.s,--.,,�· 
,'8 ;T;onftA!.Ssee 
>1.9 Jda.h..CI 
"1O./� 

�;.�� �� 
" :(5 fl'"" X�7v"" " 21: .Ke..--- 'Jersey 
., Z7 1i'yorn.';ng 
" 23 New York " 29 )Vorth .Dakola 

""v!' II /nwa," 
II I:! R'GULoft7....s-
.. 13 Ken(t..vky· 
"./4- Louis/Nux 
" 1S $G:.-'Jze • 
• ,./& A/'ct.Ssr.u:/V..I.J'u.t.l 
".17 41t'ary (afl-d 
.. j<f .Afl.(-hll/CT./L; 
"./9 :IF VI..rUSO &x." 
., �o Al.ahoJ7?-a 

'-• . �, z!_HwsouJ"i-

.. JO .fl'Orl'A Cctroun"a ... 
• , JI t)hi.n 
" .1.1 .Pel'L�LSylvqJ'U.-:a 
. . J4- Ilh.ode bland 
nJG "Sou/A .LJakota.. 
".17 TLXcr--S 
-'.18 Uta4 
"J9 Ye�I1UJnf: 
"#0 I'irgi.n.-u£ 
"4>1 �'U..s7a--'lf7Io� .... 
"'�2 }lit's( YtF[7.I'Uu 
n4-j 11'l:�con...sI·n--
• 4� N"'4r_.Jfu-lro 

A. (;rral .8rila,.:n 
11 /tu.s.si« 
r l.htrn-u;t"y 
.f) S,ypaen 
.£ ridn�n"'o 
.R Hai·�i 
l.i Llrazd 
1 �f;;r�: 

_ OMer Lfuiafif/S _ 
__ an�$.ern.t!nLs_ 

J citutific �mttica •• 

been an interesting herd of cattle at the Exposition 
grounds which has attracted considerable attention 
from its early arrival. This herd consists of forty­
nine Jersey and thirty-two Guernsey, but others are 
coming in rapidly. The tests which will be made of 
dairy cattle will be very complete, and the matter 
of making the tests will be in the hands of a com­
mittee composed of representatives of the several 
cattle associations and other experts. The tests 
begin May 1 and close October 27. The main pur­
pose of the tests is to compare the relative merits 
of the various breeds of dairy cattle. The best 
methods of handling milk, cream, and their products, 
butter and cheese, will be illustrated. Each breed 
competing in the more important tests will be· re­
presented by twenty-five registered cows. except 
the Brown Swiss and the Red Polled breeds, which 
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will be represented by at least fifteen cows. The milk 
from each cow will be weighed as soon as drawn, and 
be tested as to its percentage of butter, fat, and other 
solids. The milk from all the cows of the same breed 
will then be mixed and tested in a like manner. The 
cream is to be separated from the milk by improved 
mechanical processes and the following scale of points 
will be used in testing the butter ; flavor, 55; grain, 25 ; 
solidity, 10 ; color, 10. The scale for testing cheese will 
be as follows: flavor, 55; texture, 25; keeping quality, 
15; color, 5. 

• I.' • 
A PHILOSOPHICAL statistician calculates that in 

the year 2000 there will be 1,700,000,000 people 
who speak the English language. amI that the other 
languages will be spoken by only 500,000,000 European 
people. 
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