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MAJOR KING'S GREAT
" 

MAGNET. 
. An interesting magnetic 

experiment on a large scale 
has lately been made at 
Willets Point, N. Y., by 
Major W. R. King, of the 
Engineer' Corps, U. S. A., 
consisting in the' conver
sion cir a pair of great can
lions, each weighing over 
twenty tons, into an elec- It1"WiljiiO\!i�� 
tro ·magnet. 

. . 

We are indebted to Maj
or King for some excellent; 
photographs of his remark
a b l e  a p p a rat u s, from 
which we have prepared 
the accompanying engra'v
ipgs. In 'one of the illUS
trations is shown a string 
of 15 inch shells, e a c h 
weighing 320 lb., suspended 
by the magnetic force. 

The wire used we under
stand was an old torpedo 
boat cable, consisting of 
40 small insulated wires, 
forming a cabie % of an 

. inch in diameter. Major 

. King gives us the following 
additional particulars: 

.. I have not completed 
all the experiments I in
'bend Lo lURa, bUt OWlilt( 

. , .  . -. . . . _. ' - . .' " ' , . . . � 
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to the la teness of the season 
the apparatus has been 
laid aside for the present. 
The guns were 15 inch 
Rodmans, weighing 50,000 
lb. each, so that the entire 
mass of iron, including 
guns, carriages, armature. 
etc., must weigh about 
130,000 lb. The length of 
insulated wire .in the six 
coils wail, eig ht miles,' aud 
it was coupled in parallel 
on each gun and the guns 
in series. There was not 
wire enough 00. hand. to' 
give the length called: for> 
by theory, and it is quite 
probable that a differrnt 
form of coupUng .would 
have given better res�lts. 
The armature was made of 

.15 plates, each �inch thick 
·and 11. inches wide; m..S2 
. square i,nches cross section, 
and should have been at 
least twice as heavy, as also 
should have been the pile 
of rails that connected the 
guns at the breach • 

. "Nevert h e l e s s. the 
power of the magnet was 
enormous, as will be. seen 
from the Une of four 15 in. 
shells suspended from one' 
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Of the guns, and from the fact that it required a strain 
of 20,600, lb. to remove the keeper-when the current 
was on. The current was turnished by a 20 arc light 
Weston uyn'amo. 

•. The lines of force were very appreciable when a 
piec ... of iron was held in the hand, five or six feet dis
tant from the poles, and some very interesting points 
were noticed, among which was a neutral point about 
. )� in(-hes from the face of the muzzle of each gun. 
Small pIeces Of wire were projected outward with con
siderable velocity, and then drawn back after reaching 
a point some two feet from the muzzle. Watches 
were of course stopped when accidentally brought neal' 
the guns." 

. � ... 

The Sanitary Qualities of' Artificial Butter. 

BY JACOB R. LUDLOW, M.D .• EASTON, PA. 
The late Professor Hughes Bennett is quoted as say

ing that the great cause of the prevalence of pulmonary 
phthisis was the scarcity of good butter and the abun
dance of pastry cooks. The butter supply has always 
he en inadequate. Years ago farmers and laboring men 
used pickled pork and bacon as fat foods, and butter 
only as a luxury. But nowadays everybody eats but
ter, whether he li ve in a shanty or in a palace, and the 
demand is so great that if we were dependent exclu
sively on the cow for our butter, the price would ex
clude it from the tables of all except those in comfort
able circumstances. 

Within a few years science and art have given us a 
Bubstitute in oleomargarine and butterine. The skill 
and success that have been shown in its manufacture 
are quite phenomenal. It is really a triumph in its 
way. It is much better and more wholesome than much 
of the butter found in the markets. It has brought 
down the price of butter fully fifty per cent. The qual
ity is uniform and the sources of supply inexhaustible. 
It is really a boon to the poor man and the man in 
moderate circumstances. Yet it is denounced and mis
represented by the dairy interest, because its extended 
use has diminished their profits. 

It is called "stuff' and" nasty," and attempts are 
made to excite prejudice against it as unwholesome. 
Laws are passed taxing it, and more orIess prohibiting 
its manufacture and sale. These laws and methods 
have chiefly one effect: they raise the price of butter, 
whether dairy or factory, on the consumer. They never 
will prevent its manufacture and sale. So long as men 
can make artificial butter which cannot be distinguished 
from rlairy butter by sight, taste, or smell, so long will 
�nm;d'e-aTId sot!!; ana wgarrestrtctionS:tdVRIIce tile 
price without diminishing the profits of its manufac
ture. 

In the interest of the masses, I think the profession 
should protest against unnecessar:')y adding to the cost 
of a food so valuable and importan t. The rich man 
may enjoy his gilt-edged butter, but without this aid 
the poor man must be forced to use the inferior grades 
of dairy butter, strong, garlicky, carelessly made, and 
often un wholesome. 

The wise fools calling themselves reformers, who, a 
few years ago, went about lecturing upon the injurious 
nature of fat as a food, did a great deal of harm in ex
citing a prejudice against fat ham, bacon, piclded pork, 
and other forms of wholesome fats; and now a deli
cately prepared fat, so closely resembling butter as to 
be easily substituted for it, is to be driven, if possible, 
from the market, for the I:!ole purpose of adding to the 
profits of a special industry. Congress had better sub
sidize the dairy interest from the surplus in the treas
ury than to collect this additional tax directly from the 
people. 

It is proposed to reduce the tariff on sugar. This 
would very likely not red uce the price of sugar to the 
consumer, and if it did, so much the worse. Sugar is 
too cheap already, and too much is eaten for the good 
of the public stomach, while a palatable fat food, which 
the people need, is discountenanced by a prohibitory 
price. 

I have no interest, pecuniary or otherwise, in either 
dairy-made or artificial butter, but as a practitioner of 
medicine my attention is called to forms of food that 
may not make a recourse to cod liver oil so often a ne
cessity.-Medical and S1M'gical Reporter. 

.4 •.. 
AN illustration of the practical usefulness of bac

teriology was furnished recently in this city. An 
Italian .steamer arrived loaded with immigrants. There 
had' been no cholera on board, but, as the vessel 
reached this port, a suspicious case of diarrhcea oc
curred in a child. The symptoms were not perfectly 
typical of cholera. Some of the dejections were taken, 
and sterilized tubes were inoculated and taken to the 
Carnegie Laboratory in this city. It would take four 
days to develop the cultures. and the question arose 
whether the steamer should be delayed for that period 
of time. It was finally decided to do so. The cultures 
developed in the way characteristic of Asiatic cholera,' 
and the diagnosis was made. Subsequently other 
cases of cholera a.ppeared, and the culture diagnosi$, 
was abundantly confirmed. But no more striking ej· 
ample of 'the utility of scientific studies could be fu';! 
nished than the one referred to - Medical Recol d. 

Ititufifit �mtri.tau. 

Jtitutifit �mttitln. 
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 AMERICAN. 

One copy, one year. for the U. S. or Canada, . ... .. . ........ .... .. ... .. 5300 
One copy, six months, for the U. S. or Canada .. ......... . .. . . . ,.- ..... 1 �O 
One copy. one year, to anyforehi:m country beionJ{ingto Postal Union, 4 00 

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

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

MUNN & CO., 3tH Broadway. corner of Franklin Street, New York. 

The Scientific Alllerican Supplelllent 

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. Terms of subscription for SUPPJ.EMENT, 
'5.00 a year, for U. S. and Canada. $6.00 a year to foreign countries belong
tnll to the Postal Union. Sin�le copies, lU cents. Sold by all newsdealers 
throughout the country. 

(:ombioed Rates.-The SCIENTIFIC AMERICAN and SUPPLEMENT 
win be sent for one year, to any address in U. S. or Canada, on receipt of 
•• "en dolla .... 

'J.1he safest way to remit is by draft, posta1 order, express money order, or 
re�istered letter. 

Australia and New Zealand.-The SCIENTIFIC AMERICAN and 
SUPPLEMENT will be sent tor a little over one year on receipt of £2 cur
rent C010nial bank notes. 
A.ddl'e&s MUNN & CO., 3m BroadwaY,corner of Franklin Street, New York. 

NEW YORK, SATURDAY, JANUARY 14, 1888. 

Content •• 
(Illustrate'd articles are marked with an asterisk.) 

Barbed wire patent dec1ared in-
valid ... . . ...... ... ... . ..... ... 16 

Bell rope coup1in�, improved* .... 1 8 
Bloxam, Charles Loudon ....... ' . 23 
Bookbinding, method of, im-

proved· ......................... 18 
Books and publicatione, new ...... 27 
Britons. earlY, ... .... .. .. . . .. ....... 22 
Business and personaL, ..... ... ... 26 
Butter, artitlcial, sanitary qua1i-

ties of .. .. . .... .. .. .... . ... ..... 16 
Cannon ma�net, great, Major 

Kin�'s* .......................... 15 
Cobra charmer ...................... 22 
Cobra, East India •.................. 22 
g-�c�r:

5
j�OB�::::: :.".::.".": :.': .::: :::: �i 

Drink le�islation in Austria ....... 22 
E1ectrrc street car, trial of .. . .. . .. 22 
Electric wires, overhead, dan�ers 20 
Electrica1 notes ........... . .. . '.. 25 Electrolysis of water, apparatus 

for the ......... .. . ....... ....... 23 
]�i��it�ti.°pvr��*ea*:·:·::::: l� 
Gas wells at Ifort Scott, Kam�as, 

group 01* ....... ........... .... 25 
Inventions, agricultural . . . . . . . . • . .  26 
Illventions, en�ineering ..... .... .. 26 
Inventions. index of ............... 27 
Inventions, miscellaneous ........ 26 
Is clay a mweraI1 .................. 1. 
Lightship, lake. new ........... ... 24 
Lum ber raft, �reat, destruction 

of the . .... .. . ..... . ........ ..... 16 

Magnet.cannon, at Willets POint, 
N. Y ....... ............... ..... 15 Magnets on liquids. action of ..... 25 

MuciJa�e, flexl ble .................. 1'1 
Naval inventions. recent ...... .. . 17 
Notes and queries .... . ... ..... . . . .. Z7 
Perry, Matthew Calbraith ......... 24 
Photo-microscropic stereo,rraphs 20 
Platinum in the sun's atmosphere, 

discovery of ... . .. . .. .... ... .. . . 17 
Poison, an African ................. 2 5  
Puzzle. novel* ........... ... ...... 23 
Pyrofuscine ... . . . . . . .. . . . . ...... . . . . 18 
Rail loading machine, improved*. 2.'3 
Railways, Americclll, pro�ress ufo 17 
Ram in naval warfare,inventor of 24 
Shelves, movable, improved arM 

rangement of* . . . .  _ . ,  ........ _ . . 19 
Ships, turret, two new ......... ... 18 
Silvernu�",ets, ktrge . ............ . 21 
Siphon water meter.the* . ........ 18 
Snakes in ] ndia .... .... ...... . ..... . 22 
Steamers. Atlantic, speed of ...... 21 
T.eleu:r�o� qOLl!truction in .M.exico. curIOsltles of . ... . . . ..... ...... 21 
Telegraph line across the River 

I .. uan-ho ... .. _ ...... . . .... . . .... 20 
Tinnin� and retinnin� industry ... 17 
'l'orpedo boats. land . .•. . . . . . . . . . . . .  20 
VaCCination, anti. .. . ... . .......... 19 
Vehicle gear, Gardiner's* ........... 19 
W�on, farm and road, improved*19 
Wells,gas, group of* .... .... .. . .. 25 
Wheel8, locomotive. p01y�onal • . .  21 
Wrench, gas pipe. improved., . . .. 19 

TABLE OJ!' CONTENTS OF 

SCIENTIFIC AMERICAN SUPPLEMENT 

N"<>.62B. 
For tbe Week Ending' January 14, 1888. 

Price 10 cents. For .ale by alI newsdealers. 
PAGB 

I. ARCH..:EOLOGY.-Discoveries in Rome.-Interestin� discovery of 
the remains of an ancient Roman house ...... .. .. .. ... ... .. .. .... . 10038 The Church of the Holy Sepulcher, J erusIl1em.-[nterestin� dis
covery of Constantine's pavement of .. pohsbed stones."-Con-
firmation of the authentictty of the site of the church .... ..... . . .. . 10038 

n. ASTRONOMICAL CHEMISTRY.-On the IJ)xistence of Certain 
��e3'.e8:it�c�r:� =!���L.�l��ri���i �Jg���fb�ttgnt��o��h-; 
Physical Laboratory of Harvard College, �iving the results of an 
interesting investigaLion into the composition of the sun .. ... ... . . 10037 

111. BI0LOGY.-Anima18 Destructive to Submarine Cables.-The life 
history and peculiaritie& of the teredo and other submarine de-
stroyers.-2 illustrations . . . . . . . . . ... .... . . ... ,. ........ ...... ...... 100.37 

Robert I{och: His Work and Methods.-By GEO. W. J .. EWIS, Jr .. 
A.M., M.D.-'l'he Juboratory ana work of the great biologist described by one of his students.-Graphic presentation of bis 
methods . . . . . . . . . . . ...... . . . . . . .. . . . . . . . . . . . . . . .. . . . .. . . . . . . ..... . . . . . . .. . .  100:>5 

IV. CHEiI{ISTRY.-A New Extractor.-By Dr T .. REMPEL.-A new 
and improved fat extractor for laboratory use.-l illustration •. . . . .  l00:�5 
-t�fta:;i� ��rl�����os����

s
;��=�h�e�t1�� ��

d
�3�r{�:

s
�;: 

denser to effect distillation in OOC1.W.-l illustration ................ ,. 10035 
Chemical and Allied Industries.-By W ATSONSMITH.-The sec-

ond division of this important paper, treatin� of the products of 
destructive distillation ........ ........................... ............ Iln13 

Iodide of �tarch.-Hy H. B. STOCKS.-ElaiJorate paper on this 
a
�������r�°X'gg�;a�U8' for 'Fi-iicti'onal ntstiilati'on:':"An e'xtreme: 

10032 
1y efficient and simple apparatus for separation of distillates.-l 
illustration . ... . .. ... .. . , . . . . . . . . . . . . . • • . . . . . . . . . . .  , ................... 10035 

V. ELECTRH'ITY.-Electric Lighting of the S.S. Victoria'and Bri
tannia.-An installment of the most adVanced type, with low speed 
dynamos and special search li�ht for navi�atin� the Suez Canal. 
-

it��
s
:��Wa

n
:e' a 

. 
Gaiva�·o�eter.:':'B;: C: C.' HUT·CHINS.':"1'he·re: 

10032 
tlectin� �alvanometer. with full directions for its c()nstruction by 
the amateur.-A thorou�hly practical inKtrument, requiring very 
little specia1 skill in its construction.-5 illustrations ............... 10031 

'l'he Wood Ammeter and Voltmeter.-l11ustrations and descrip-
tions of these two instruments.-3 illustrations ... .................. 10030 

VI. ENGINEI!lRING.-Wiliis' Speedometer.-A simple and ingenious 
a
�?t���i

u
i!a;?:n\�����!�f. ���:�o��� lr��:¥:�Jfi S���

i
'W: BAR: 10025 

GENT.-A valnable paper read be10re the Civil Engineers) Club of 
Cleveland. with notes of the ensuing discussion ........ , ...... ..... 10024 

'l'he Panama Cana1. -'l'he present status of t.he work, its finances 
and probable future; t.he question of 10cks.,........ . .............. 10024 

I .. iftin� Bridge at '.rarante� ltaly.-A r£l'markab1e drawbridlle re
cently.lopem>:d to traffic in Italy i its dimensions and combined 
liftin� and rotating motion of the drnw mechanism.-2 illustra-tions .. .. .. .... .. .. ... .. .. ...... ............... ..................... .. .. 10023 

VII. MISCELLANEOUS.-Dr. Zur Nleden's Portahle Hospital Or 
Barracks.-Description of an important improvement in military 
hospital work.-3 illustrations ..... . .. . .. ... ... .... . ....... ... ....... ... 100.16 

Vlll. TECHNOLOGY.-Wool Hat Makin".-The continuation of this 
Important article treating of dyeing'. stoving. blockin�, and other"'" 
op:el'ations of wool hat flnii:5hing.-4 il1uKtration!l.... ... .. . .. ..... 10029 

Bottle Corkin� Machine.-An improved machine working by 
hand or foot power.-l iIluAtration .............. , ... .. " ....... .... 10029 

Economical Illumination from Waste Oils.-By J. B. HANNAY.
A very fu 11 treatment of this imllortant topic with a special view to 
the combustion of OilA by the compressed air system i the luci�en 
and �ts appli�ationB to lighting. heating, and generation of steam. 
-11111ustratlons . .. . . ...... ..... .... ... .... .... . 1. ' .... . . ... . ......... . 10026 

© 1888 SCIENTIFIC AMERICAN, INC. 

[JANUARY 14, 1888. 

THE BARBED WIRE PATENT DECLARED INVALID. 
This famous patent has at last been declared invalid 

in Circuit Court proceedings. The rights were founded 
on the Glidden patent, No. 157,124, dated November 
24, 1874. Hitherto it has met with no legal reverses, 
though numerous attempts have been made to over
turn it. The last decision, rendered by Judge Shiras, 
in Iowa, declares it void-ior want of novelty . 

The grounds afforded by the proofs for the decision 
are interesting. They illustrate the precarious tenure 
of a patent under the existing laws, yet in the life of 
fourteen years thatthe patent has enjoyed, an adequate 
reward to satisfy the equities of the case has doubtless 
been reaped by the owners. 

The defendants in the suit averred that as early as 
1859 a prior inventor named Morley had devised a 
barbed wire fence, and had conl:!tructed and exhibited 
it at a fair in Delhi, Iowa. Witnesses were produced 
who swore that they had seen it. One had been injured 
by contact with the barbs; another one had his horse 
cut by them; the blacksmith who had made it testified 
clearly to such fact. A sample of the material about a 
foot long and with two barbs still attached was pro
duced as the only piece left of the original wire. 

The witness who averred that he had been injured 
showed the scars, and the fact of t.heir presence on his 
face was entered on the record by the examiner. All 
this testimony related to a period now nearly thirty 
years past. The details of the testimony are quite 
dramatic. The record oC4tupies about 10,000 type
written pages. 

This reversal of preceding jUdgments probably means 
that the patent is extinguished, practically, forever. 
The case has been appealed to the Supreme Court, 
but in the ordinary course will not be reached for 
three years. This will be within a few months of the 
term of the patent, and will end the whole question, 
except as regards the collection of arrears of damages. 

Great rejoicing, it is said, will follow this decision. 
The farmers are supposed to be greatly bEnefited by 
it. The contrary is the case. They will receive no 
benefit worth mentioning as regards reduction of price. 
By the intelligent exploiting of the patent, which em
bodied undoubtedly a bonafide invention on the part 
of Glidden, the farming world was immensely enriched. 
The farmers, not the patentee or owners of the pat.ent, 
have secured the greatest good from the cheap and 
efficient form of fence that it supplied. It would seem 
a hardship that the patent should expire on account 
of the unused and dormant invent-ron pf thil'ty years 
ago, were it not that large royalties have already been 
collected. Except for this, abstract justice would seem 
absent from the results of the recent trial. 

The illustration the matter affords of the actual 
good done to communities by patents is valuable. In 
1859 the wire was inven ted and shown in public applied 
to fence construction. But it was not patented, and 
hence nearly faded from human knowledge. But when 
a later inventor reinvented it and patented it, he be
came at once a benefactor to his kind. When pat· 
ented, which, etymologically, means laid open to the 
world, it at once became one of the most valuable 
franchises the country has seen, the value of which was 
in exact relation to the good it did to the farming com
munity; as they used it largely, they afforded a meas
ure of its worth. 

It is proper that if the proofs are good, the patent 
should expire. But it has (luring its life been a source 
of profit to the UEers of the fence, and not of injury. 
It has given them what they never had before, it has 
cheapened fencing immensely, it has solved the pro
blem of inclosing the vast prairies of the West, and for 
the good it halO done, the trifling royalties are but an 

insignificant remuneration. 
.. 4 .... 

THE DESTRUCTION OF THE GREAT LUMBER RAFT. 
The great timber raft, whose departure from Nova 

Scotia was chronicled by us December 24, has gone to 
pieces and is irreclaimably lost.. On December 8 the 
structure left its port in tow of the steamship Miranda. 
The ingenious nature of the construction adopted be
came evident at an early period of the trip. The cap
tain of the towing ship found that if he relaxed his pull 
upon the tow lines in a seaway, the logs would work 
loose. This was the precise feature the patentee and 
inventor had striven to secure. All went well un
til a position south and east of Nantucketwas reached. 
Here a severe gale proved too much for the two cables 
and connections with which it was towed. First, a 
fifteen inch steel hawser broke, and shortly afterward 
its companion pulled away the bits to which it had 
been secured. The raft was now entirely disconnected 
from the steamer,' and in five minutes was out of 
sight. This occurred on December 17. The Miranda 
immediately steered west and reached her destination 
in safety, 

As great fears were entertained for incoming vessels, 
which might he snnk by colliding with the raft, the 
navy steamer Enterprise and the revenue cutter Grant 
set out to find the raft and warn vessels of its possible 
proximity. The Enterprisewas successful in her quest, 
as she found the debrit! of the raft. It was completely 
'broken up, and the logs were scattered over an im· 
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