
? 

Ititutifit �mttitau. 
ESTABLISHED 1845. 

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

No. 361 BROADWAY, NEW YORK. 

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

TERMS FOR THE SCIENTIFIC A.MERICA.N. 

One copy, one year. for the U. S. or Canada ....... ............ ....... 83 00 
One COPY. six months, for the U. S. or Canada ............... .......... 1 :iO 
One COPY. one year. to any foreign country belonging to Posta! Union, 4 00 

Remit by postal or express money order. 
Australia and New Zealand.-Those who desire to re ceive the 

SCIENTIFIC AMERICAN. for a little over one year, may remit £1 in current 
Colonial bank notes. Address 

MUNN & CO., 361 Broadway. corner of Franklin Street, New York. 

The SCientific A.merlcan Supplement 

Is a distinct paper from the S CI EN TIFI C AorlllRICAN. THE SUPPLEMEN'l' 
lt1! issued. weekly. Every number contains 16 o ctavo pages. uniform in size 
with SelEN'rIFle AMERICAN. Terms of subs cription for SUPPLEMENT, 

$5.00 a year, for U. S. and Canada. $6.00 a year to foreign countries belong
InOl: to the Postal Union. Single copies, 10 cents. Sold by all newsdealers 
throughout the country. 

(:ombln",1 Rates.-The SCIENTIFIC AMERICAN and SUPPI,EMENT 

wiJJ be sent for one year, to any address in U. S. or Canada, on receipt of 
seven dolla"8. 

'.rhe safest way to remit i3 by draft, postal order, express money order. or 
r�istered Jetter. 

A.usn·alla and New Zealand.-The SCIENTIFH1 A MER ICAN and 
SUPPLEMENT will be sent for a little over one year on receipt of £2 cur
rent Colonial bank notes. 
Address MUNN & CO., 361 Broadway, corner of Franklin Street ,New York. 

'NEW YORK, SATURDAY, FEBRUARY 18, 1888. 

Content •• 

OIlnstrated articles are marked witb an asterisk.) 

Ammunition case, improved •.... 98\ Inventions, index of .. '" ......... U" 
Balsam, ele ctrified ................ 100 Inventions, miscellaneous ....... 107 
Battery, ator8Jle, the .............. 102 Inventors. Americar., chance for 100 
Hailer, steam. new •............... 100 Ivy poisoning .... ,., ....... ' ... ... 104 
Bridge,'l l arlem H;iver. new •.. 95, 101 Jew's harp. experiment witb* .... 105 
Busin�s and personal. ...... .... 107 !K\mp, magnesium, GratzeFs ..... 104: 
Chess recorder, auto. electri c.... 97 Military notes........... ...... .... 97 
aties of 500,000 and over ......... .. 97 Moderate drinking, infiuence of 
Commi�E'l.ioner of Patents, annual on health .... , ... , .. '....... ... 98 

Cop�:.�
r:a��·ihe�":::::::::::.:: :::: 1� �g�t����\o:3:

s
f���

t
r��kwork:: 

1
� 

Curr� ponden ce. ... .... ... . ..... 1M Paints, how obtained ............ 102 
Diamonds, $50,000,000 worth of ... ]06 Patents, deciSions relating to ... , 00 
Do�, St. Bernard, remarkable Pi ctures, crystal, artifi cial, .. , ... 103 

r�cues by .... .......... ... , .. 100 

I 
Pipe coverings, non-conducting* H8 

Electric JiJ{ht8, fashionable ...... 100 Press, for�inJl, gi�anti c....... .. 100 
ElectriC" .. sunstroke It ............ 99 Presses, hand and power, for in-
Elevators, passenger, foreign dustrial uses*.................. 99 

adoption of, ................... 1m Railroad law. an Iowa .... ....... 104 
FOIlRY week in London ......... 101 Ra.ilways. electric ................. 102 
For�ts. improvement of . ........ !tS Resona.tor, the mouth used as a* 105 
Garden a.nd forest" 11. new journal 104 Rubies, artificiaL .... .......... ... ]00 
Glue. vegeta.ble. . . .. . . .. . ... . ..... 105 Sa c charine. uses of ............... 104 
Grate, ro ckin� and dumping, im- Sound, re-enfor cement of* ....... ](}5 

Ice t��::?:ir' v'ess�l: ·new·.:·.· ::: ::: 1� ���::�a����:;�:r���nf���.��� 
1
� 

I ce creeper and &kate, converti- TImber piJ� nnd the teredo ...... 100 

IDV����o·Dwanted:iiew::::�:::::: 1� i�
i
�l:i\�'q�:

a
:.

,
. �

l
:��.���::::::.:: : 1� 

Inventions. agrl cultural . ......... 107 Wax pllper pro cess ................ ]06 
Inventions,engmeering .......... 107 Wires,undernound,in New York 00 

TABLE O}<' CONTENTS OF 

SCIENTIFIC AMERICAN SUPPLEMENT 

N'o.6SS. 

For the Week Ending Febrnary 18, 1888. 

Price 10 cents. For Mle·by all newsdealers. 
PAGE 

I. A RCHITECTURE.-Elements of Ar chitectural DesIOl:n.-By H. H .  
STATHA'M.-Tbe commen cement of a series of le ctur� delivered 
before the London Society of Arts,giving the line of develo pment 
of the different styles and the aspirations of their originators.-34-
illustrations .............................................................. 10106 

II. ASTRONOMY.-A Fivefold Comet.-A �urlons astronomical de
du ction j the probable division of one comet into five by the dis-
turbing effe cts of the sun.-l illustration ........... .................. 10116 

Ill. BIOGRAPHY.-Llnnlllus.-By C. S. HALJ.BERG.-The life and 
work of the �reat botanist, his portrait and birthpla ce.-2 illustra-
tions ... .. .............................................................. 10114 

IV. CHEMISTRY.-An Apparatus for Preparing Sulphurons, Car
boniC, and PhosphoriC Anhydrldes.-By H. N. W ARREN.-A sim
ple apparatus for this purpose des cribed and illustrated.-llllus-
tration...... . .......... ................................. ...... : ........ 10117 

The Arrangement of Atoms In Space in Organi c Mole cules.-A 
review of Prof. JOHANNES WISLICENUS' recent theories on this 
abstract subje ct ................... ..................................... lOll7 

The l sollltion of �'Iuorine.-Note on this last isolation of an ele-
ment, with the properties of the gas.-1 illns tration ......... ....... 10117 

V. ELECTRICITY.-observatlons on Atmospheri c Electrl city.-By 
Prof. L. WEBER.-Abstra ct of a British Asso ciatiop paper on 
thi. important subje ct ........ ............... ......................... 10114 

The Menges Thermo-Magneti c Generator and Motor.-The di-
rect convers-ion of electricity into heat; the a-enerator fully de .. 
scribed.-5 illustrations ................................................. 10113 

VI. ENGINEERING.-An Investigation into the Internal Stresses 
O c curring in Cast Iron and Steel.-ByGeneral NICHOLAS KALA
KOUTZKY.-First installment of an elaborate paper,gtving theo

retica} and experimental examination of this subject.-2 illustra-
tions ....................................................................... 10105 

Hargreaves' Thermo-Motor.-A new calorie engine.-Its con-
stru ction. theory, Rnd cylinder diagr ams.-6 Ulustrations ........ ... 10104: 

The Compound Steam Turbine.-A des cription and dis cussion 
of this motor, in which a series of forty-five turbines are a cted on 
by the current of oteam.-2 ill ustrations .............................. 10HJ3 

VII. MISCET.r,ANEOUS.--Cold StorSlle ·fo! Potatoes.-The applica-
tion of artificial cold to preserving potatoes.-Results obtained 
in a ctnal experlen ce.-A practical paper by Mr. EDWIN T AYLOR .. 10115 

VllI. PHYSICS.-On a Method of Makingthe Wave I,ength of Sodium 
Ligbt the A ctual and Practical Standard of Length.-By AI.BERT 
A. MICHEl,SON and EDWARD W. MORLEY.-Des criptlon of the 
new standard of Jenl<th 8nd outlines of the practi cal method for 
its determlnation.-The qnesUon of check determlnatlons.-l illns-
tration ... .. ................ .. .. . ... ........... ... ... ..... .. ... .. ... ....... 10115 

IX. TECHNOLOGY.-ProOl:ress of the SoIlthum SURaI' Industry.
Elaborate report on the diffnsion process as developed at the Fort 
Worth, Kan .. station.-2 ilh'.tratlon ................................... 10110 

The Lowe Incandet!Cent G ... Bnrner.-The well known advanced 
type of IlIUI bnrner described and ilIustrated.-l illustration .... ... lO,UO 

Jtittttifit �tutri'Jtt. 
THE ANNUAL REPORT OF THE CO.J[IBSIONER OF 

PATENTS. 

The annual report of the Hon. Benton J. Hall, Com
missioner of Patents, to the Senate and House of Rep
resentatives, dated January 31, 1887, has been publish
ed. It appears in the Official Gazette of Feb. 7, 1888. 
The report is rather longer than usual, and bears the 
mark of much careful work and thought. It begins 
by a statement of the need of additional room for the 
working force of the Patent Office. Additional em
ployes, the Commissioner states, are not required ; 
with the increased facilit.ies that more space would give, 
the present force could satisfactorily perform the work. 
A laboratory is also asked for. 

The Commissioner considers at some length the pro
priety of altering the statutes. He suggests an amend· 
ment of section 4,885, which at present .l1:ives the in
ventor six months within which to pay his final fee, 
the patent bearing date of the day of issue. He pro
poses that the term of a patent shall begin with the 
date on which the application was passed and allowed. 
This would do away with the inducement presented 
to draw out the term, practically speaking, for six 
months. 

He would also have statute 4,887 amended so that 
a foreign patent would be without influence upon 
an American patent to the same inventor. He 
would h!Lve an American patent grant the seventeen 
years of protection to the patentee without regard to 
the expiration of any foreign patent he might take 
out. This statute also interferes with any advantage 
patentees of inventions might obtain from the" Inter
national Union for the Protection of Industrial Prop
erty." The Commissioner is very decided in his views 
as to the expediency of expunging this section from 
the statute books, or of modifying it materially. 

The subject of 8.8signments of patents is considered. 
At present such instruments must be filed in the Patent 
Office within three months of the date thereof. The 
Commissioner recommends that the statute should be 
amended so that filing at a later date shall be valid 
against subsequent purchases or mortgages. The cor
rection of errors in payment of fees, it is recommended, 
should be in the hands of the Commissioner, even after 
such money has been paid into the treasury. 

The abuse of the period of two years allowed for com
pletion of the application for a patent is spoken of. It 
is perfectly possible under this rule (section 4,894) to 
prolong an application for a number of years, and this 
is sometimes done. A granting of discretionary power 
to the Commissioner is recommended, by which he 
shall be able to declare cases closed for want of prose· 
cution. 

Other points of lesR interest are treated, and toward 
the end of the report the" destruction of some of the 
coils of the patent system" is spoken of. The Commis
sioner supports the patent system as productive of 
grea t good, admitting that it would seem entirely proper 
for the government to have the power of extinguishing 
a pa tent by paying a proper sum to the owners thereof. 

During the year 1887, 21,378 patents for inventions 
and designs were issued; 34,420 applications for such 
patents were received. The total receipts were 
$1,144,509.60; excess of receipts over expenditures, 
$150,037.38; total balance in treasury to credit of 
Patent Office, $3,257,490.91. 

.'4 •.. 

Undergronnd Wire. In New York. 

A law for placing electric wires under the streets and 
removing the poles is now in operation. It is in charge 
of the Board of Electrical Control, consis�ing at present 
of Mayor Hewitt, Jacob Hess, Theodore Moss, and 
Henry S. Kearney. It appears from their first annual 
report that a construction company (the Consolidated 
Telegraph and Electrical Subway Company) is author
ized to construct the subways designed by the com
mission, and to permit the use of them by electrical 
companies upon fair and impartial terms. 

OVer the excavations of this construction company in 
the streets, the local authorities, represented by the 
commissioner of public works, have full control. 

Us profits are limited to ten per cent on the money 
actually invested by it in carrying out the directions of 
the commission-the excess going to the city; and to 
all its books and accounts the local authorities, 
represented by the comptroller, have access. 

A provision of law makes it incumbent upon the 
board to give to companies operating conductors over
head ninety (90) days of notice for the rem(lval of their 
overhead wires after a sufficient construction of sub
ways has been made ready in any street or locality
reference being had to the general direction of the 
wires in use; and in the event of the companies so 
notified not removing their poles and wires from the 
street before the expiration of the ninety days of notice, 
it is provided that the local authorities shall thereupon 
remove them. 

The total length of tranch excavated for t,he laying 
of subways since July, 1887, is 189,918 feet. 

The total construction of single duct for telephone 
and telegraph service is 903,180 feet, to which must be 
added 4, 050 feet for distributing service and connections 
to central stationEJ. 
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Estimating 80 wires per single duct, the total capacity 
for telegraph and telephone service is 72,254,400 feet or 
about 18,700 miles of wire. 

The total construction of single duct conduit for arc 
lighting and power service is 254,250 feet, and the 
capacity of this conduit may be estimated as sufficieni 
for 2,542,500 feet, or nearly 500 miles of wire. 

In addition to the above, the number of feet of con
duit for incandescent, lighting is 186,745, containing 
560,235 feet of conductors. 

The capacity of conduit provided in the city of New 
York during the existence of the Board of Electrical 
Control is considerably greater than there is in any 
city ill the world, so far as the information of the board 
extends ; and notwithstanding the great difficulties 
which surround this whole subject in this city, which 
has a greater mileage of wire than any other, and 
where the circumstances of underground construction 
are as difficult as in any other, the conversion of the 
present overhead to an underground system is a fact 
about to be accomplished, to a very great extent at 
least, in the near future. 

Already the Western Union Telegraph Company is 
occupying the con Quits which have' been constructed, 
with some five hundred miles of wire. The Metro
politan Telephone & Telegraph Company has some one 
thousand miles of wire in the subways; and the Edison 
Illuminating Company, whose conductors were laid in 
the trench at the time of construction, has, as has 
already been said, more than one hundred miles under
ground. 

The Metropolitan Telephone &; Telegraph Company, 
the Western Union Telegraph Company, the Brush 
Electric Light Company, and others, are preparing to 
enter the subways at many points, and should the 
efforts of the board be seconded by energetic action on 
the part of the local authorities when the ninety days 
of notice has expired, many of the streets must neces
sarily be freed from the dangerous and unsightly pole 
systems. 

The policy of the board is to insist upon the electrical 
companies converting their overhead systems to under
ground systems as rapidly as is consistent with the 
convenient use of their service by the pu blic, and where 
companies in good faith are making preparations to 
enter the subways, no harsh measures seem desirable. 

So many considerations of preparing proper conduc
tors, drawing them in, making connections, and test
ing their efficiency, enter into the problem of re
moving overhead wires from any particular street or 
locality, that in very many cases the ninety. days 
allowed by law may very properly be extended, and 
must be extended, to avoid serious injustice to the com· 
panies and inconvenience to their customers. 

The electric light conductors are very dangerous both 
to life and property whenever improperly insulated ; 
and improper insulation of these dangerous and deadly 
wires is to be found almost everywhere throughout the 
city. The only regulations affecting the use of electri
cal conductors in the city of New York prior to the 
organization of this board were a few resolutions of the 
board of aldermen which have never been, so far as 
this board is able to ascertain, at all regarded or com
plied with ; and the provisions of the fire under
writers in reference to the insulation of the arc lighting 
and power wires, which, though probably sufficient to 
protect property if strictly adhered to. are of little 
avail, owing to the absence of proper inspection and 
supervision of the wires from time to time, as their in
sulat.ion becomes affected by the elements and by 
natural decay and deterioration. 
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DECISIONS RELATING TO PATENTS. 
Snpreme Court of' the United State •• 

LAWTHER VS. HAMILTON et al. 
Mr. Justice Bradley delivered the opinion of the 

court. 
Letters patent No. 168,164, granted to Alfred B. 

Lawther, Sept em bel' 28, 1875, for improvements in pro
cesses for treating oleaginous seeds, declared valid and 
to have been infringed. 

The omission of one step of an old process with an 
improved result con�titutes a new process. 

Where the new process requires greater care, or even 
greater skill, on the part of the workmen than formerly, 
it does not change its character as a process or materi
ally affect its utility. 

A patent sufficiently describes a process when by the 
aid of the knowledge derived from the state of the art 
the same may be carried out from the description in 
the patent by those skilled in the particular manufac
ture. 

A claim for a process consisting of several steps may 
be limited by the state of the art and the description 
in the patent to the instrumentalities or their equiva· 
lents as thus described, which are essential in the carry
ing out of the process claimed. 

Supreme (Jourt 01' the United State •• 

DREYFUS et al. 'DS. SEARLE. 

Letters patent No. 48,728, granted to John Searle, 
July 11, 1865, for a process for imparting age to wines, 
declared invalid for lack of patentable invention, 
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