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�titutifit �mtticnu. 
WASHINGTON AS A CONVENTION CITY. States have adopted the day. As illustrating the 

It is a notable fact that the recent holiday week has work accomplished by Arbor Day, it  is  reported that 
been made the occasion for the gathering of at least in Pennsylvania during the past seven years 300,000 
four great national scientific societies at the national trees .have been planted by the school children ; and 
capital, besides several important ecclesiastical con- in the State of New York 50,000 have been planted 
ventions, to say nothing of an army of more than fif- during the past two years. The im portance of thit! 
teen hundred school teachers coming in two parties peculiar work, together with his establishment of suc
from New York and New England. This is certainly cessful vil lage improvement societies in various parts 
an interesting sign of the times. The advantages of of the country, entitle Mr. Northrop to be regarded as 
such a winter meeting place are obvions; among them a national benefactor. 
being the general attractions of the locality, the acces- • I., • 
sibility by railroad, the hospitality of the citizens, and THE GEOLOGICAL SOCIETY OF AMERICA. 

above all the facilities furnished by the immense The e<lcond annual gathering of American geologists 
lihraries and museums. The scientific bodies thus was held in the chemical lecture room of the Colum
meeting have been the American Economic Associa- bian University at Washington,  D. C., d uring the hol i 
t ion,  the American H istorical Association, the Forestry days. In the absence of Professors Dana and New
Congress, and the Geological Society of America. berry, who were detained by ill  health , the duty de
Three of the societies met si mnltaneously n nder the volved upon Professor Alexander Winchell of replying 
roof of the Columbian University ; thus enabling to the cordial add ress of welcome made by Dr. Wel
members of any one body to drop in occasionally  to ling, president of the University. 
witness the transactions of the others, and in this  way He spoke briefly of the organization of the society, 
to broaden their ideas and quicken their sym pathies which in its original form was the predecessor of the 
with various phases of modern culture. American Association for the Ad vancement of Science, 

Notwithstanding the diversions of the holidays, and and which for fifty years formed one of its most active 
the fact that Congress continued in session, the at- branches.: .He claimed for geology that it l ies at the 
tendance upon the meetings was unusually large and foundation of the multiform culture of modern l i fe. 
enthusiastic and a great deal of hard work was actu- Stupendous and costly  enterprises of national im
'al ly  done. Several hundred papers were read and the portance have been undertaken in the development of 
d iscussions to which they gave rise were of great value, the practical results of  geological investigation. He 
not only from the immediate interest excited, but as spoke of the ethical influence of this particular science 
showing the progress m ade in historical, scientific, and i n  promoting conscientious study, and claimed that if 
practical research . It has been deCIded to hold s imi lar its method!' prevailed in every-day affairs, the con se
meetings of some of these bodies at Washington next quences would be highly benefici al . The study of geo
August, in w h ich month wil l  also be held there the an. logy in our public schools should be encouraged be
n ual meeting of  the American Association for the Ad· cause it develops the imagination, the powers of gene
vancemen t of Science, and likewise the International ral ization, and indeed every faculty of the h uman 
Geological Congress. The timely suggestion was made mind, so that i t  is  a crime against the youth of our 
by some of the public-spirited citizens that it would be land to exclude it  from any grade of their school 
well to urge the erection of a suitable convention hall, life. 
with committee rooms and all needful appointments ; Although the conditions of fellewship in this society 
as a means of  ultimately concentrating in  the locality are exacting and somewhat expensive, it has already 
at least the winter meetings of the various national enrolled 202 members, most of whom are in profes-

(Jon Ie .. '.. associations, as well as furnishing faci lities for import- sional work. It has published one volume of its 
(Illustrated articles are marked with an asterisk .) ant gatherings of a political and commercial nature. bulletin, and another will shortly appear. It has also 
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first year it was officially reported that 12, 000,000 trees lished in full or by abstract in the proceedings, at 
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had been planted ; and now, in that one State, it is their discretion. 
known that over 600, 000,000 trees have been planted by Among the papers of more general interest may be 
hUlllan hands. In  p ursuance of this good work, the specified an illustrated ad dress by Prof. T. C.  Russell ,  
American Forestry Association was organized nine concerning the expedition sent out last summer under 
years ago, to promote the preservation,  the manage· the j oint auspices of the United Statl's Geological Sur-

For the Week Endln� ;January 10, 1891. ment, and the renewal of our  forests. by the gathering vey and the National Geograph ical Society, to explore 
Price 10 cent •. For Bale hy all newsdealer. in of statistics, the securing of appropriate t imber the region lying between the Yakutat Bay and Moun t  
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JANUARY 10, 1891.1 
original implements in the auriferous gravels under
lying the basaltic deposit on the summit of Tuolumne 
Table Mountain. His remarkable statements were con
firmed by the affidavits of the workmen who discov
ered the i m p lements_ He was followed by Professor 
Cope, and Thomas Wilson, curator of the Smithsonian 
Institution, and others, the outcome of it  all being 
that fully 300 specimens of the sort have been found in 
a formation usually regarded as Pliocene. The dis
cussion of these extraordinary facts bearing upon the 
antiquity of the h u m an race was so absorbing that 
it lasted until nearly midnight, the final impression 
seeming to prevail among those that took pwrt in it 
that the glacial age on the Atlantic side of the conti
nent must have long antedated the glacial age as de
vel oped on the Pacific coast. Of course a discussion of 
this kind brought up to view the little image found in 
boring, also the famous old Calaveras .county skull, 
and similar debatable m atters, but the whole discus
sion was carried on in the greatest spirit of fairness 
and good feeling. 

Prof. W. N. Davis, of Cambridge. Mass. , described 
two fossi l-bearing belts found in the Triassic formation 
of Connecticut. This formation, as interpreted by the 
dislocation of the trap sheets, is found to be '::ivided by 
oblique faults into a number of blocks with displace
ments, varying up to 2,000 ft. All the known fish-bear
ing shales have been correlated as the disjointed out
crops of only two shale bel ts. It wil l  certainly be a 
su rprise to the general reader to be told that, fo llow
ing these indications, Dr. E.  O. Hovey found last sum
mer fossil fish in the vicinity of New Haven. 

Among other notable papers read were those descri b
ing the glacial lakes of Canada, the coal-bearing rO!lks 
of Montana, the geology of Georgia, the phosphate 
deposits on the island of Nevaf'sa, the nickel and cop
per deposits of the Sudbury district in Canada, th e oc
currence of Medina sandstone on the summit of the 
Blue Ridge at Harper's Ferry, etc. 

We have the promise for early publication of  Prof. 
N. H .  Darton's description of the formations charac
terizing the region i mmediately around the city of 
Washington, D. C . ,  which, of course, will have more 
than a purely local interest. 

By the courtesy of the authors we are also able, in 
the SCIENTIFIC AMERICAN SUPPLEMENT of this week. 
to pu blish Prof. Orton's remarkable account of a finely 
preserved megalonyx found within the past month by 
Mr. W. S. Hanna, of Millersburg, Ohio ; and an ex
ceedingly iuteresting paper by Prof. Henry McCalley 
on the" Coal Fields of Alabama." 

. 1.' . 
THE NEW COPYRIGHT BILL NOW BEFORE CONGRESS. 

The copyright bill which passed the House Decem
ber 3. 1890 (H. R. 10,881) contains nearly all of the ob
j ectionable features of the original Senate bill . It i s  
now before t h e  Senate, a n d  there is  opportunity for 
amendments. We hope strenuous efforts will be made 
in this direction; but the most satisfactory way would 
be to postpone the matter until  the next session of 
Congress ; thus giving chance for fl1rther and more de
liberate d iscussions than the l imited time now permits. 
The subject is one of paramount importance to the 
public, deserving the most careful study and cautious 
action on the part of the national legislature. 

We had occasion some time ago to discuss the m erits 
of a bill substantially similar to this one, and perhaps 
we cannot do better than repea.t in substance some of 
the principal points then presented. 

The bill has for its ostensible motive the grant of 
book pateuts to foreign authors ; but it is well under
stood the real object of the bill is to fa�ilitate, by aid 
of Congress, the formation of book trusts, by which the 
prices of books wil l  be advanced throughout the coun
try,  the r ich puhlishers made richer and the printers 
of cheap l iterature driven out of business. Under the 
law as it stands, only the books of American authors 
and of foreign aut.hors resident here can be patented ; 
all  others are free, and there is no mode by which the 
people can be deprived of cheap books, or those who 
make them deprived of occu pation. But if this foreign 
llopyright bi l l  passes, all books can be patented, the 
rich publishers wi l l  purchase the patents and put up 
the prices, and only those who control the patents can 
contin ue in business. 

Probabl y  there are few who will dispute the pro
priety of granting copyright patents, in some form, 
for a l imited period, to foreign authors; but in doing 
so every care should be taken to preserve existing ad
vantages and to prevent inj ury to established indus
tries. The present bil l  appears to be lacking in these 
respects, and is  open to other objections. 

The bill in  substance provides that on and after 
July 1, 1891, book patents shal l  be granted to foreign
ers; they may hold these monopolies for forty-two 
years ; the assigns of foreigners may also obtain such 
patents. The Postmaster-General and the Secretary 
of the Treasury with their aids and assistants through
out the United States are constituted pimps and 
ferrets for these foreigners; i t  is made their duty to 
spy out and seize all books going through the mails 
that infringe t.he copyrights of foreigners; if an Ameri
can citizen coming home from abroad brings with him 
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a purchased book on which he has already paid royalty 
to the author, it is to be seized on landing unless he 
can produce the written consent of the man who owns 
the copyright for this country, signed by two witnesses. 
Who the said owner may be, in what part of the world 
he lives, the innocent citizen must find out as best he 
can, or be despoiled of his property. 

The bill also provides for book patent  reciprocity 
with other nations-a very taking idea, but without 
real merit. Is it desirable to saddle the people of the 
United States with a mass of 42 year book patents be
cause other countries do so? 

These are some of the strange provisions of the Sen
ate bill, which, it is obvious, needs amendment. 

The period allowed for these monopolies, namely, 
forty·two years, is altogether too long. The ordinary 
p'ltent for an industrial i mprovement, s uch as the sew
ing machine, the planing machine, the telegraph, the 
telephone, or any other invention, ho wever wonderful 
or vast its benefits to the people, is only granted for 
seventeen years. The patent then expires, the mo
nopoly ceases, and the people are at liberty frt'ely to 
copy and duplicate the invention. 

It would be much more satisfactory to the pnblic if  
the term of the foreign copyright w ere red uced to five 
or ten years, and we trust an amendment to this effellt 
will prevail. At the time the House was engaged in 
passing' this objectionable bill the Grangers, then in 
session at Osceola, were discussing a resolution de
manding that all patents should be l imited to ten 
years, and it  was only by a narro w vote that it was not 
made a prominent plank in the platform. The popu
lar feeling is unquestionably adverse to the grant of 
patent m onopolies of any kind for so long a period as 
42 years, and it will be well for our statesmen to re
spect this feeling. 

In considering the question of changing the statute. 
we ought not to overlook the benefits that have ac
crued to the country from the law as it now stands, 
and which has worked satisfactoril y  for more than fifty 
years. It would be folly to change for the worse. 

Under the influence of the present copyright laws. 
our home publishers have for years been enabled to 
fill the country with the choicest books and periodi
cals at the lowest prices. The ed ucative effects of 
this vast supply of standard literary matter have been 
astonishing. We have become the greatest reading 
people in the world. 

Says Mr. Andrew Carnegie in his" Triumphant De
mocracy : "  "It is estimated there are twenty-three 
thousand school l ibraries in America, containing forty
fi ve mill ion books-twelve million more than all the pub
lic librarie8 of EU1'ope combined. Other ed ucational es
tablishments increase this n umber b y  two and a half 
mill ion volumes, and thirty-eight State libraries contri
bute over a miilion more. The Congressional library, 
the Astor, the Boston City, the Phil adelphia, the vari
ous mercantile l ibraries, the Watkinson reference at 
Hartford, and many others wil l  raise the grand total 
to much more than fifty m illion volumes-a book almost 
for every man, woman, and child in the United States. 
More than three hundred l ibraries contain ten thou
sand volumes each, twelve contain more than a hundred 
thousand volumes each, and two contain four hundred 
thousand vol umes each. Even this statement but 
feebly shadows forth the truth as to the books and 
periodicals of the cou ntry, as com pared with those of  
other lands, for the American is  not only a reader, but  
he ill  above a l l  other men a buyer of books. Circulat
ing libraries are not so generally used as in Europe. It 
is when you enter the home of the American farmer or 
artisan that you are struck with the n umber of books 
and magazines you see-the two or three shelve!! and 
often far greater number fi lled with them. 

.. Triumphant Democracy is triumphan t in nothing 
more than in this, that her members are readers and 
buyers of books and reading matter beyond the mem
bers of any government of a class, but in  this particu
lar each system is only seen to be true to its nature. 
The m onarchist boasts more bayonets, the republican 
more books." 

It is not unreasonable to assume that the greatest 

It would be easy to give many examples; a few must suf
fice. Of " Uncle Tom's Cabin," by Mrs. Stowe, some 
two millions of copies have been sold; of "Ben 
Hur." by General Wallace, 250,000 copies; of Roe's 
w orks, hundreds of thousands of copies. Some 
of the story papers, filled with copyrighted tales, sell 
four hundred thousand copies of each issue, aggregat
ing many millions per year. Mark Twain is said to have 
made five hundred thousand dollars clear profit with
in five years from his copyright patents. He receives 
a handsome royalty on every volume sold. Mr. Blaine 
has derived a great fortune in  the same manner. Mrs. 
Grant is reported to have received three-quarters of  a 
million dollars as her share of proceeds from the sale 
of the great general's book, and the copyright patent 
has forty years still to run. 

The money paid to Am erican authors remains within 
the country. The extension of copyright monopoly to 

foreigners will enable them to draw millions out of 
the country. 

To this it may properly be an swered, if we grant 
copyright to foreigners, then foreign n ations will in 
duty be bound to allow similar rights to A mericans; 
and so the money will come back. But we fear there 
is little equality in the matter. American readers and 
book buyers are as five to one, the world over. The 
financial result of the patent book extension would be 
in  the same ratio adverse to the United States. 

Everybody wants a patent, especially every book 
publisher. The real though hidden obj ect of this bill
the negro in the fence-is to increase the price of books, 
and thereby swell the profits of publishers. But the 
.. hurrah " on which the bill was carried in the House 
was" the natural right of every man to the enjoyment 
of his own property." It was claimed that when a 
man invents a new thing or writes a new book, i t  is 
hi8 prope1·ty, in which he has an inalienable personal, 
exclusive, natural , divine, perpetual property right. 
But this is fallacious. No man has a natural right to any 
species of property. His person, his time, his efforts, 
his productions, all belong, by natural law, to the com
munity of which he is a member; this natural law re
quires that every)ndividual shall, at all t imes, employ 
h is best powers of body and m ind for the benefit of 
the community. I n  so doing he promotes his own 

welfare as well as that of h is fellows. The bosh and 
nonsense of the book patent people, who claim divine 
patents and property rights for authors, and denounce 
others as thieves, has bl"en exposed on various occa
sions by the Supreme Court of the United States; for 

example, in Dable 'I). Flint  t.he court said : 
"To the argument of the plaintiff's counsel, that the 

statute is unconstitutional, as depriving the inventor 
of his property without compensation, there is a two
fold answer. . The patentee has no exclu8ive right of 
property in hi8 invention, except under and by virtue 
of the statute secu1'ing it to him, and acc01'ding to the 
1'egulations and re8triction8 of those 8tatute8." 

The obj ect of our statesmen should be to encourage 
and promote the printing of books as much as pos
sible, secure reasonable rewards to authors, and pro· 
tect them from the grasp of greedy publishert!. T h is 
might be accomplished by making a few simple 
amendments to the present law, among them the 
following : 

" Sec -. No assignment of a copyright by the 
author shall be valid, but the copyright shall  remain 
vested solely in the author, or in his wife or children 
if he be dead ; and any persons desirin g  to publish a 

copyrighted work may do so on payment to the author 
of a royalty not exceeding ten per cent on the lowest 
price at which sai d  work is sold by said publisher." 

An amendment of this kind would be likel y to prove 
beneficial to the publi c. It would not seriously inter
fere with free print.ing. It woul d  promote rival ry be
tween publishers in their endeavors to supply the peo
ple with the best editions at the lowest prices; this 
everybody wants; it would also secure to  authors, 
native or foreign, a reasonable reward for their labors; 
and this also would give general satisfaction. 

••• I. 

impulses toward the attainment of our present posi- Col. Wm. H. Paine. 
tion in respect to popular ed ucation, intelligence, and I We regret to announce the death of Col. Wm. H. 
native authorship have been derived, directly or indi- Paine, which occurred in Cleveland. 0., on December 
rectly, from the existing copyright law, which excludes 31, 1890. He was born in Chester, N. H., in  1828. He 

foreigners and encourages American citizElns. Inde- was from early life a surveyor and engineer. He won 
pendently of these advantages, the law has hel ped to his reputation in the army by his exploits in the en
develop some of the largest industri es. I t  has created gineering corps during the civil war. He went into 
enormous estab l ishments for the manufacture of paper, the field in advance of the Northern army and obtain
chemicals, types, printing presses and engines. It has ed dimensions for the construction of bridges where 
called to employment multitudes of operatives. It  the Confederates had destroyed the old ones. His con
gives volume to the mails, help ing to freight and sup- nection with the Brooklyn bridge, where he was assist
port the rai lways, steamers, telegraphs, and other ad - ant engineer from the beginning of the work to its 
j uncts of civilization. completion, made him well known in this city. He 

Upon the American author the copyright law, as it studied the cable system of traction, and it is  his 
stands, confers important benefits. It  secures to him system of grip that is used to-day on the bridge. The 
the exclnsive right to his writings for forty-two years. 125th Street cable road in this city was built from h is 
No citizen who can prod uce anything worth reading plans. 
lacks for employment or emolument. It is agreed on At the time of his death he was in ch arge of the con
all sides that no country was ever blessed with so man y struction of the cable road in Cleveland. as he had 
able authors as the United States. They ought to be come to be recognized as an authority on cable 
well rewarded, and under the law as it stands they are. traction. 
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A Fre n ch Fast Train. AN IMPROVED PARALLEL RULER. 

A new locomotive bui l t  in the shops of the Northern A simple and convenient device to facil itate mling 
Railroad has been tried at h igh speed, with a special with a pen, pencil  or brush is shown in the accolll
train of 16  carriages, having a total weight of 667, 800 I panying i l l ustration, and has been patented by Mr. 
lb.  Lead bars were put i n  the carriages to represent Reginald Forwood, of Paris, Texas. It is made of three 
the average weight of passengers, baggage, etc. , carried 
on an ex press train.  This  train ran from Paris to 
Calais by the d i rect line, a di;;tance of 184 '56 m iles, in 
3 hours, 53 winutes ; two stops were made, one of five 
m i nutes at Amiens, the other of two min utes at Abbey
ville. The average speed, making no allowance for 
stops, was 47 '53 miles an hour. The run from Paris to 
Amiens was made at the rate of 51 '58 miles an hour, 
the train going up the Survilliers grade-0 '5 cent. , 11 '19 
mi les long-at the rate of 46 '6 miles an hour. On the 
return trip another carriage was added, making 17 in 
all. From Calais to Li l le  the average speed was 49 ' 7  
m iles an hour, t h e  highest speed 5 9  miles. Between 
Lil le and Pari s the average speed was about the same, 
but a speed of 71 '46 m i les an hour was reached in going 
down the S u r v i l l i ers grad e. -Il'on T1'ade Review. 

. , .. . . 
AN EASILY OPERATED TELEGRAPH INSTRUMENT. 

'l'hf' i l l ustration represents an i nstrument designed 
to faci l itate the transmission of telegraphic messages 
with speed and accu racy. It has been patented by Dr. 
Sam uel W. SIll i th ,  of No. 24 'Vest Thirtieth Street, 
New York City. Aligning vertical supports on a suita
bie base carry horizontal shafts on which are disks 
having proj ections varying in  length, and adapted by 
weans of varying contact w ith the trailer to transmit 
dots and da.shes. The disk used in  sending one of the 
longer characters i s  shown in Fig. 2 ,  which represen ts 
a " v "  i n  the Morse al phabet, requiring a dash and 
three dots, Fig. 3 showing a disk used in sending one of 
the shorter characters, as the letter " e ,"  which would 
be represented by a dot. Fixed on each disk-carrying 
shaft is a ratchet wheel, adj acent to which is a pinion 

SMITH'S TELEGRAPH TRANSMITTER. 

carrying a spring-pressed pawl, with other mechanism, 
the arrangement being such that the character disks 
may be given a whole revol ution or any part of a revo
lution by each movewent of the key, the motion being 
l iwited and regulated by the mechanism. Each key 
rests on an outer projecting end of a carriage pivoted 
between vertical su pports, th ere being near the oppo
site end of the carriage a segmental rack meshing with 
the pinion on a d isk-carryi ng shaft, the carriage also 
having a projecting screw-threaded portion carrying a 
weight adj ustable by meanS of a n ut. Each key is 
marked with a letter corresponding with the projec
tion s on one of the disks, and any person who can read 
th0 letters can operate the transmitter, it being only 
necessary to depress a key to transmit a letter. The 
movem ent of the sending mechanism is regulated by 
the downward movements of the weigh ts, whereby the 
motion of the character disks is made stead y, and ac
curacy and rapidity are assu red. Each key and its 
mechanism works independen tly, forming' a transmit
ter in  itself. This i nstrument may be adapted to any 
code of signals. 

• • • • • 
The Bordeaux I n ternational Exhi bi t i o n  ot· 1 8 9 1 . 

Active steps are being taken i n  the preparation of 
this exhibition, w h ich will be opened on the 1 st of 
May, 1891 .  The exhi bition will cover an area of 60,000 
square meters, and will be divided into five sections, 
viz. : 

I. Education, liberal arts, furniture, textiles, and 
cloth ing. 

II. Miscellaneous industries, m achinery, mineralogy, 
chemistry, electricity, etc. 

I II. Food stuffs, i mport and export trade, naviga-
tion, salvage, fishery, and fish culture. 

IV. Agriculture, viticulture, horticulture, etc. 
V. Fine arts. 
Exhibits are invited from all countries, and applica

tions for space should be addressed to Henri Garcin, 7 
Allees de To uruy, Bordeaux. 

FORWOOD'S PARALLEL RULER. 

rollers journaled triangularly in end bearings, the 
bearings not extending marginally beyond the peri
pheries of the rollers. The rollers Illay be m ade of 
metal tubing, with pl ugs i n  the ends of the tubes to 
receive screws to act as journals. The ends of the 
rollers, at one or both ends, have peri pheral gradua
tions set or gauged to an index pointer on the adjacent 
end bearing, whereby, after one l ine is drawn, the 
ruler may be rolled a measured distance for the rul
ing of the following line. These graduations may be 
spaced differently on the different rollers, to facilitate 
making evenly spaced parallel l ines at d ifferent dis
tances apart. The ruler IlIay be set or run alOI!g on 
any two of the rollers. 

• • • • •  
A Great Magnet. 

Hughes & Gawthorp had on exhi bition at the Pitts
burg exposition an electro-magnet designed for lifting 
pig iron from the pig bed in the cast house. It was 
manufactured by the T homson ·Houston Motor Com
pany. This magnet had a lifting capacity of 7, 200 
pounds. In shape it some what resembled a bell with 
nearly vertical sides, standing about 20 inches in height, 
and measuring about 24 inches across the bottom. The 
thickness of the sides of the bell, i f  it may be terwed 
such, is  about 3 i nches, and within the bell and being 
flush with it at the bottom was a large coil forming a 
powel ful electro-magnet. The coil is made a magnet 
by the passage of a curren t of electricity through it. 
The magnet, which is attached tO ll. crane, can be raised 
and lowered. The lode can be dropped by simply 
shutting off the current. 

• ' e ,  • 
The Prophylaxis of Di phtheria. 

A resume of this subject is  furnished by Prof. Loffier, 
of Greifswalde. The cause of di phtheria is a bacillus, 
which, contained in  the exudation on the affected 
mucous membranes, is l iable to be disseminated in  the 
vicinity of the patient, together with particles of the 
false membrane. The infectivity of the patient may 
even persist for som e days after all 
traces of diphtheritic exudation have 1 
disappeared. The strictest isolation of 
cases is  necessary ; children who have 
suffered frow the d isease sh ould be 
kept from school for at least four 
weeks. The bacilli have been found 
to retain their vi tality in dry mem
branes for from fou r  to five months. 
It is therefore essential that all  cl oth
ing, bed linen, and u tensils l ikely to 
have been con taminated should be 
disinfected, either by boil ing or by 
exposure to steam. The room occu
pied by the patient Hhoul d be disin
fected by washing the  floors with 
warm sublimate sol ution (1 in 1 ,000), 
and cleansing the walls and furniture 
with bread. 

It is u n certain how long the bacilli  
may exi�t i n  the moist state, but it 
seems probable that moisture is more 
favorable to their vi tality than dry
ness. Thus, diphtheria would seem to 
be favored by the dampness of dwell
ings, and also by absence of light. 
These organisms can exist outside the 
body at a temperature of 68 degrees 
F. ,  and they develop well in milk.  The sale of milk 
should, therefore, be carefully supervised. '.rhe dis
eases affecting pigeons, fowls, calves, and pigs which 
resemble d iphtheria are not caused by the bacillus of 
human diphtheria. These diseases in the lower ani-

iJANUARY 1 0, 1 89 1 .  
maIs are not, therefore, to be feared as sources of the 
hu man affection. Professor Loffier thinks that the 
etiological identity shown by Klei n to exist between 
diphtheria in cats and in man requires confirmation. 
Although lesions of m ucous membranes favor the re
tention of the virus, yet in disposed subjects the dis
ease may arise apart froUl such lesions. It is advised 
that when d iphtheria is prevalent, a systematic use of 
disinfectan t gargles and washes (e. g. , sublimate solu
tion, 1 in 10,000) should be enforced on all children. 
'.rhe meteorological conditions which favor the spread 
of the disease are still unknown .-Be1'linel' Klinische 
Wochen8Ch1'�ft ,. .Medical Recol'd. 

• . •  t _  
A L ucl[y Escap.,. 

An unusual whirr of machin ery, a hissing and twist
ing of a broken belt and a shower of small pieces of 
broken iron in the dynamo room at the Lowell electric 
light station, a few nights ago, startled all the em
ployes within hearing. Something had broken. As 
the engineer rushed in to shut off the steam and stop 
the swiftly running engine he saw a single black streak 
cutting the air where once had been a heavy fifty-inch 
pulley, a net work of torn wires and a pile of twisted 
belting. In this room there are two large d y namos for 
supplying motor power to the electric railway and a 
circuit of street lights and private motors. On the 
mai n  shaft are two large fifty-inch pulleys, one of 
which burst into a thousand p ieces and the other was 
broken and cracked so that it could not be run .  When 
the pulley broke, the force with which the belt flew off 
l ifted everything loose from the floor above. Small 
pieces of broken wire were thrown with terrific force 
in all directions, but  strange, and very for tunate, be
sides the broken pulley and belt, very little other 
damage was done. At the time of  the break there 
was no one in the engine room. --Mode1'n Light and 
Heat. 

. ' . .  
AN IMPROVED CABLE GRIP. 

The grip shown in the illustration, while designed to 
be simple and durable in construction, is adpated to 
reduce the strain on the cable and car to a m inimum, 
and i s  arran ged to pass readily over the cable sheaves 
without displacing the cable. It has been patented by 
Mr. Elijah Dainty, of Coal Bluff, Pa. The gri p has 
two members pivotally connected together at their 
lower ends, as shown in side elevation and transverse 
section in Figs. 2 and 3, one member having a slot in 
which is  fi tted a shoe adapted to receive the cable. The 
cable i s  clam ped into the shoe by a shoe held in the 
other member, the cable being clamped when the two 
members are drawn together. The shoes are of a form 
to be readily fi tted to place in the mem bers, and each 
has an outwardly proj ecting pin passing i nto a coun
tersunk aperture adapted to be filled with mol ten metal 
to lock the shoe in place. The free enll of one wem
bel' of the grip is connected with a chain which is  
passed through an eye or loop of the other member to 
attachment with the car, so that when tension is put 
upon the chain the members are drawn toward each 
other and the cable is firmly gripped. The heavier the 
pull on the chain, the tighter the members are drawn 
together. The members of the grip are opened suffi
ciently to apply it to the cable in starting, and when 
the car arrives at its destination the clevis pin connect
ing the chain to the car is withdrawn and the chain 
is  thrown out of the eye of the grip, when the latter 
drops off the cable. When the shoes are worn out, 
they can be readily replaced b y  new ones after first 

DAINTY'S CABLE GRIP. 

cutting out the Babbitt or other metal around the  pins 
which hold them in  place. The lower parts of the t w o  
members o f  t h e  grip are s o  rounded o ff  that i t  read i ly  
travels over the  grooves in the sheaves supporting the 
cable. 
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THE GINSENG. 

BY NICOLAS PIKE. 

Few people are aware that the plant called ginseng, 
the root of which is of so much importance to our 
Celestial brothers on the other side of the world, is 
growing in our own country from Canada to the South
ern States and west to the range of the Rockies. In 
the vicinity of the Catskill Mountains especially. and 
in the forests back of them, it is found in great abun· 
dance. 

The American root is said not to be the genuine 
article, but it belongs to the same family (Araliacia) 
and the same genus (Panax) as the Chinese root, the 
former being the P. quinquefolitlm, Lam., and the 
latter P. ginseng of Meyer. 

It is a perennial plant which sends up annually a 
smooth round stem about a foot high, which divides at 
the summit into three leaf stalks, each of which sup
ports a compound leaf consisting of five (sometimes 
seven) petiolate, acuminate, serrate leaflets. It bears 
yellowish flowers and bright scarlet berries, a single 
plant often bearing 60 to 70 seeds. It has a fusiform 
root about as large as an index finger, with two to four 
rootlets, is brittle to the touch, and has a slightly 
bitter sweet taste. The name ginseng is said to sig
nify "man plant," from a fancied resemblance in the 
root to the form of a human being. 

The berries are fully ripe about the first of Septem
ber, when they fall to the ground and are covered by 
the decayed leaves of the forest. There they lie for 
eighteen months before the young seedlings appear, as 
it takes that length of ti me for the seeds to germinate, 
and some years elapse before the root is ready for dig
ging for commercial purposes. September is the month 
selected for collecting the roots, as at that time the 
plant has shed its seeds, and the sap has returned to 
the roots, making them heavier and consequently 
more valuable. Digging it before would in time ex
terminate the plant. Usually the root grows near 
the surface. but sometimes it sends a tap root 
deeper. 

Strange to say, though the roots acquire value from 
age, they do not increase lUuch in size, five ounces be
ing a rare weight, but they seldom exceed two here. 
After gathering. they are washed perfectly clean and 
put in a cool place to dry, which requires nearly a 
month. 

Artificial heat is said to deteriorate its medicinal 
qualities, but steaming is resorted to in 
order to whiten it. '.rhe larger, cleaner 
and more entire roots have greater value 
when put on the market. 

Back of the Catskills is a forest ex
tending over twenty miles, and there the 
ginseng grows in great abundance, and 
thousands of pounds are yearly gathered 
and sent to the New York market for ex
portation to China, as there is little use 
for it here. This simple plant gives em
ployment to numbers of poor people 
in the country, gathering and preparing 
it for market. 

I was quite surprised when on a short 
vi5it to the above mountain district to 
find that the whole population in the 
neighborhood, men, women and ehildren, 
turn out "ginsening," as they term it. 
They close their houses for the day, take 
food in their baskets, and with a small 
spade trudge away among the woods and 
often go many miles into their depths. 
Sometimes they collect as much as ten 
pounds in a day, of the green roots. 

There have been so many people 
engaged in this business the last few 
years that the plants are becoming 
scarce, and if care is not taken, they will 
soon be exterminated in this particular neighborhood 

There are two other ginsengs in America, but they 
are easily distinguished from the quinquefoliwn. The 
dwarf ginseng, P. trifolium, has a round root, white 
flowers, purplish stems and only three leaflets on .he 
leaf stems. 'I'he third species, P. horridum, is a prickly 
plant and grows west of the Rocky Mountains. 

American ginseng is mostly shipped to Hong Kong, 
and is reckoned in quality next to Chinese and COI·ean. 
It realizes here from $2 to $4 per pound. There are sev
eral grades, and in China they average superior, se
lected root $450 per picul. * large selected $380, good or
dinary $300, medium $270, fair $250. Extra choice large 
and heavy have at times commanded fancy prices, even 
to $1,000 per picul. The exports from America are 
nearly 500,000 pounds per annum. 

Many attempts have been made to cultivate ginseng 
in America, hut with little success till recently. At 
Summit Station, N. J., is what is known as Stanton's 
ginseng farm, and there its cultivation is a fixed fact. 
This gentleman began experimenting five or six years 
ago, and has not only raised the seeds but transplanted 
the young plants with perfect success. This will doubt· 
less open up a new industry, important to those who 
own forest lands where they can establish plantations 

----. A picQi is 133� POQo<\s, 
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of ginseng which will pay them handsomely if well 
cared for. The American root is said to be rich in 
gum and starch. Some people have acquired a taste 
for it and chew it like gum. At first, when the gin
seng was exported to China, it commanded fabulous 
prices, hut so much has been rushed on the market, 
and often of inferior quality, that its value is greatly 
deteriorated. 

The Chinese consider the ginseng as an infallible 

ROOT OF THE GINSENG OR MAN PLANT. 

cure for every known disease. It is called in their lan
guage "ling-pao-you-y-tau." that is. "supernatural 
treasure for all desires." The great difficulty exists in 
varying the dose and combining it with some suitable 
liquid. This wonderful medicine is often given in the 
shape of small red pills not larger than a pea (� pure 
homeopathic dose). The component parts of these pills 
it is said are not known, but the secret has been held 
in one family for centuries. The sale of these pills is 
immense and they are sold by weight. A silver bar 01' 
coin is placed in one scale and the pills in another. A 
missionary once told me that a Jesuit priest had sub
mitted some of these pills to chemical examination, and 
he found ginseng and red pepper the principal ingre
dients, though there were other drugs he did not know 
in minute quantities. 

PANAX QUINQUEFOLIUM�GINSENG. 

This root, from its fancied resem blance to the form 
of a lIIan, exeites as much superstition and fear alIlong 
the ignorant Chine;;e as the mandrake formerly did in 
'Vest ern Europe. Like it, they believe that when torn 
frolll the ground it emits cries and groans, and in some 
remote places it is dug up with fear and trembling, as 
it is supposed to be guarded by the wolf, tiger, leopard, 
and snake in the gloomy forest depth� it loves, and 
can crawl under the ground if it pleases. 

Ginseng is both wild and cultivated in China, but 

the former is the more highly prized. It is called jen
shen, and in Quantung and Manchuria is an imperial 
perquisite. So expensive is it that few save the 
wealthiest people can use it. Speaking of the Man
churian root" it is said .. to love moisture and the 
depths of forests, and nestles in recesses where the sun 
never penetrates." 

The Chinese believe that a root which has been 
created in the form of man must have been intended to 
cure all his ills. They assert that the wild root will 
prolong life for days after a person has been at the last 
gasp. 

The effects of the ginseng are supposed to be alter
ative, tonic, stimulant and demulcent. That grown 
in the various provinces is carefully marked with lo
cality, as each appears to possess some different 
quality_ 

China receives her supply from Corea, Japan and 
America, as well as from her own growth. The Corean 
is considered next to the native Chinese, then the 
American (called the yang-seng or foreign), and the 
Japanese. 

The Manchurian ginseng is given preference over all 
others, and when carefully selected and clarified sells 
for its weight in gold, and is used mostly by the im
perial family. The Corean is one of the articles of 
tribute sent annually from the court of Corea to that of 
China, and is highly valued. It is said to take 30 years 
to come to perfection. Much is cultivated, but only 
the wealthy can afford to grow it. as the poorer classes 
cannot set apart their ground for years and devote 
their time to it. There is, however, an inferior quality 
found wild, largely exported. The C0rean is said to 
be highly tonic and stimulant to perwns suffering 
from nervous debility, etc. The American is con
sidered a most effective remedy in all fevers, and in 
con valescence from febrile affections and other ail
ments. 

The ginseng cultivated near the river AnlOor, in the 
north, grows in sandy soil. The seed is sown in spring, 
and the roots taken up in autumn, when they are stor
ed in a room above freezing point, and covered with 
dry earth. Next spring they are planted out and 
again taken up in autumn, and this is repeated for 
four or five years, until the plant has attained fair 
growth. 

Very little is used by the people in the north, where 
the soil is dry and climate cool, but in the south the 

Chinese me it in both drinks and food as 
a precautionary measure against sickness, 
where there are great heat and moisture. 
Pills, confections, and infusions are the 
principal ways of using the root, the lat
ter the most common. The Chinese Tar
tars also use ginseng extensively. 'l'hey 
boil it in their soup every morning, and a 
half-ounce dose is considered a cure for 
consumption. Everywhere the greatest 
care is required to preserve the roots 
from damp and the attacks of worms, 
and decoctions are almost al ways made 
in silver vessels. The imperial govern
ment claims a tax on all the ginseng col
lected in that vast empire, which is wil
lingly paid for such a panaeea. 

Even in the l1Iost out of the way 
placetS the druggists, or. rather, herbal
ists, as they deal so largely in plants 
and roots, put a sign over their doorp08ts 
indicating that "Here are sold ginseng 
and young deer's horn pills," A decoc
tion of the root is most highly valued 
when a person is suddeniy in the last 
extremity and unprepared for death. The 
medicine is said to ward off the terrible 
enemy for four or five days, thus giving 
the man a chance to arrange his family 
affairs. so that he can pass calmly and 
content to the other shore. If we could 

only have the same faith, how much trouble it would 
save! 

The ginseng formerly had some reputation in Europe, 
but the doctors both there and in America have de
cided that there is so little real medieinal worth in 
the root that it has been discarded. like so llJany other 
herbal remedi�s of former days. How strange it is 
that this simple plant we think so worthies,: possesses 
a root* valued so highly in another hemisphere that 
its sale brings in an enormous revenue to the imperial 
government, and is used by millions of people with im-
plicit faith in its efficacy. The Celestials look upon our 
distrust of it as another proof of the want of comlllon 
sense in the" foreign devils," while they regard with 
still more contempt lllany a drug in vogue with our 
practitioners. 

...... 

THE Academie des Sciences has submitted a new 

system of musical notation in whieh twenty·seven 

characters replace the 203 symbols now employed to 
represent the seven notes of the gamut in the seven 
keys. 

• The plant is held to be poisonous. 
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Cocoan ut B utter. in this respect. After recov!Jring from disorder of the 

A recent n umber of the Kew Bulletin contains an stomach he could not eat pastry without being after
article on cocoanut butter, a valuable edible fat pre- ward troubled with pyrosis and cardiac pain. He could 
pared from the kernel of the cocoanut and recently eat pastry prepared wit.h cocoanut butter almost with
introduced into commerce. It is a white, odorless, out any inconvenience. 
almost tasteless fat, w hich solidifies at about sixty-five The experiments with patients proved cocoanut but
degrees Fah. ,  becoming above that temperature a pure ter to be an easi l y  digested fat that causes no disorders 
white oil .  in cases of im paired digestion. Of the 116 patients, 

" If cocoanut butter can be prepared, as is  suggested, among whom were individuals affected with every 
from the ordinary ' copra, ' or dried kernel of the cocoa- form of dyspepsia. not one complained of any discom
nut,  as shipped from tropical countries, there would fort or of any ill effect after the consumption of pastry 
be an almost unl imited supply of the raw material prepared with cocoanut butter, though pastry, as a 
available from various parts of the world. "  Allcording rule, is not an easily digested food on account of the 
to Dr. Zerner, of the Royal Imperial and General Hos- fat. In  three cases where the pastry was partaken of 
pital in  Vienna : an hour after vomiting, there were no ill  results notice-

.. The cocoanut butter, which, on account of its low db Ie ; on the contrary, a fresh supply was desired by 
melting point ,  is exported ill tins, furnishes a pure the patients. 
white transparent mass of the consistence of lard, with- .. We arrive at the conclusion that a fat has been 
out granular texture, which at a temperature of sev- found in cocoan ut butter which meets all hygienic re 
enty-nine degrees Fah. melts to a clear fluid and 80litii- quirements, and which is far superior to an imal fat and 
fies again at sixty-seven degrees Fah. It has a slight butter, as well as to any of their other sub�tltutes. 
agreeable smell, melts on the tongue, leaving a mild Further, on account of its being easi l y  digested, cocoa
but in no respect acrid taste behind it. In ether it dis- nut butter is  particularly well  adapted for the use of 
solves com pletely. If the ether is  evaporated over patients sufferi ng froUl i m paired d igestion. "  
water a n d  distilled water is added t o  the residue, the - -- -- • • •  , .  
solution gi ves a neutral reaction. I have often repeat- A N e w  ()se fo r Cotto n Seed Oil. 

ed this test with cocoanut butter which had remained In a suitable metallic vessel of something more than 
open for days (fourteen days), also with pharmaceutic one gallon in capacity is  placed one gallon of pure cot
preparations eight to fourteen days old, in the prepa- I ton seed oil. There are now melted in a furnace in a 
ration of which cocoanut butter had been used. The suitable crucible or ladle twenty pounds of pure lead 
cocoanut butter is, therefore, free from fatty acids, and metal, care being taken that the entire quantity of 
even if left open for the space of eight to fourteen days 
does not turn rancid, with the exception of the top 
layer, which comes in  contact with the air. 

.. With regard to its chemical composition, cocoanut 
butter differs from most other fats,  and particularly 
butter, lard , and margari n.  In its fatty constituents 
and the amount of  volatile fatty acids, it stands next 
to b utter among solid fats. 

.. Cocoanut b utter differs from all other vegetable 
and animal fats .by its saponification degree (258'5 ac
cording to Rud. Benedikt in  Vienna), and on account 
of this high saponification degree al l adulteration is 
impossible.  

" Arti ficial digestion tests seem to show that the co
coanut butter exercises no inj urious influence what
ever over digestion. 

" The next point was to ascertain how the cocoanut 
butter stands with regard to micro-organisms. It is 
well known that in this respect milk butter is very fa r 
from perfect, as apart from the numerous germs, which, 
for the most part, are not pathogenic, that may be in
troduced duri n g  it!" preparation, and the microbes 
already present in the milk itself, this  article of food 
affords an excellent nutrient fluid for a large number 
of micro-organisms. 

" It follows that, although in  any given case other 
ways and means of infection may be excluded, this 
may still take place through the agency of milk and 
butter. The possibility of  a transfer to the human 
consumer of the tubercle  bacillus, as well as of other 
micro-organisms, which have got into the m ilk from 
animals suffering from infectious diseases, is in the case 
of cocoanut butter, a vegetable fat, excluded from the 
first. Cocoanut butter has been proved by our investi
gations to be both free from germs and also to be a 
very bad nutrient medium for micro·organisms. Even 
w hen agar-agar or Ceylon moss (Gracilaria. lichenoides) 
was mixed with the cocoanut bu tter, and then allowed 
to remain open, the number of germs was found to be 
le�s than in agar-agar without the mixture of butter. 
One more experiment may be mentioned. If  steri l ized 
milk is  added to cow butter and kept at a warm tem· 
perature, the milk coagulates in twenty-four hou rs, 
proving the presence of bacteria in the butter. This 
coagulation does not take place i f, instead of milk but
ter, cocoanut butter is added to the milk. 

" From what has already been said the conclusion 
may safely be drawn that the cocoanut butter, from a 
chemical and bacteriological point of view, meets all 
the requirements of a food substance. 

. . Our further in vestigations were directed to ascer
taining whether cocoanut butter was suitable to 
healthly and sick people alike. Through a period of 
four weeks we distributed food to 116 patients in  the 
form of pastry, roast meats, and farinaceous foods, in 
the preparation of which cocoanut butter was used in 
the place of fats. 

.. On account of this fat being almost free from 
water, one-quarter less may be taken, both in baking 
and cooking, than is generally used, if  ordinary butter 
or lard is em ployed ; and for the same reason it is 
necessary, in making pastry, to replace the twenty-five 
per cent of water, which the COCQanut butter con tains 
less than any other fat, by adding from seven to eight 
tablespoonfuls to about every pound of b utter used. 

" A little more salt must be added to the food, and 
the butter must always be heated before being used for 
cooking. Foods prepared in this way, as well  as pastry, 
were always found to be eaten wit.hout any inconveni
ence whatever. The taste was undoubtedly pl easanter 
than in dishes prepared with animal fats. The state
ment of a colleague, Dr. H . ,  is of p articular importance 

the lead is in the molten state, which wil l  insure a 
temperature thereof of not less than 3340 of heat Centi
grade. In this molten state the lead- is t.hen poured 
gradually in the one gallon of cotton seed oil ,  care 
being taken that the mixture is well stirred during the 
process of pourin g, in order that, as far as possible, 
each molecule of the molten lead will be exposed to 
the action of the cotton seed oi l .  In this process of 
pouring the molten lead, as soon as the hot and molten 
metal strikes the surface of the oil it fol l ows the law 
common to all molten metal when thrown in a l iq uid and 
separates into very m inute globules, the  bright and pure 
surfaces of which are brought in immediate conta.ct 
with the cotton seed oil,  and by the heat therefrom im
part such affinity to the cotton seed oil in  immediate 
contact therewith that a certain part of the lead will 
be absorbed by the cotton seed oil, which, when removed 
from the influence of the heated. globul e  of lead, wi l l  
immediately cool sufficient to retai n therein the lead 
thus absorbed. When the entire twenty pounds of 
molten lead have been thus poured i n  the gallon of 
cotton seed oil, it is allowed to remain some l i t tle time 
to cool off, after which the oil is drawn off, and there 
will be found remaining in  the bottom of the vessel 
in various forms about seventeen pounds of the pure 
lead, thus showing that in this one process of pouring 
about three pounds of lead have been absorbed hy the 
one gallon of cotton seed oil. The remaining seven
teen pounds of lead is now removed from the vessel, 
and the gallon of cotton seed oil, that has now about 
three pounds of lead therein, is  ret urned to the vessel.  
The remaining seventeen pounds of pure lead is again 
heated and brought to the molten state, in  which con
dition it is again poured in the cotton seed oil con
tained in the vessel, the same care being observed in 
stirring the mixture during the process of pouring as 
in the first pouring of  the metal. 

After this second process of pouring the molten 
lead in  the cotton seed oil  the mixture is allo wed 
to cool sufficiently, when the oil is  again drawn from 
the vessel, and there w ill now be found remaining 
about fifteen pounds of pure l ead, thus showing 
that i n  this second process of pouring the molten metal 
two pounds of lead additional have been absorbed by 
the  cotton seed oil, w hich will now contain about 
five pounds of lead combined therewith . This process 
of remelting the remaining lead and again pouring and 
mixing it with the same cotton seed o i l  is continued 
with advantage up to  the fifth time of pouring the 
molten metal, after which the cotton seed oil  will be 
found to have absorbed about ten pounds of  the lead, 
after which there seems to be no further affinity of 
the oil for the m etal . After the cotton seed oil has 
been brought to this stage it  is  allowed to th oroughly 
cool, when its  consistency wil l  be about that of ordi
nary paint. The com pound is now in condition to be 
applied to those surfaces that it is desired to protect 
against corrosive or deteriorating influences, and may 
be applied with a sponge or brush, as in the applica
tion of ordinary paint.  In applyin g the compound its 
adhesiveness wil l cause it  to adhere tightly to the sur
face coated therewith. It i s  preferred to apply one 
coat and then allo w  it to remain about forty-eight 
hours, during which time it  will  have becom e  suffi
ciently hard to resist ordinary abrasion, and after 
which a second coat may be applied with advantage. 

Philip Helbig and Hermann Bertling, of Baltimore, 
Md . ,  are the authors of this new article and process. 
They say : It has been found in  practice that no other 
of the known oi ls, other than cotton seed oil, possesses 
the quality of absorbing the l ead when treated as here
in described, and tha.t the cotton seed oil possesses the 
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quality of absorbing certain proportions of other 
metals when poured therein in the molten state in the 
manner herein described. 

As stated, thA compound may be employed to pro· 
tect metallic surfaces of any kind, and is claimed to be 
particularly useful for coating the bottoms of iron or 
steel ships to protect the surface thereof from rust and 
the adherence thereto of barnacles and other marine 
life. It  is likewise of equal benefit for the protection 
of wooden surfaces that are to be buried in the earth 
or exposed to the action of water-such as fence posts, 
piles, etc. 

-------------.�I�.�' •• ------------

Engilleer8 a8 Inventor •• 
The old saying is t h at there is nothing new undet 

the sun, but for all that some new idea is brought out 
every day. The field of inven tion has been pretty well 
plowed, cross-plowed, and subsoiled, and we are apt to 
think that there is but little chance further for discov
ery. The same was thought before the telephone or 
the electric l ight made fabulous fortunes for lucky 
(persistent would be the better adjective) inventors. 
While not every one can be a Bell, a Brush or an Edi
son, there is yet ample room for the exercise of all the 
inventive talent of  which any man may be possessed . 
We do not know that stationary engineers would na
turally be placed as inventors above �ny other class, 
but we believe that investigation would d isclose that 
a large percentage of  their number have devoted milch 
time to invention and that a goodly average have de
veloped inventions which have been more than ord i
narily successful. To say nothing of smoke burners, 
rotary engines, etc. , of which almost every engineer has 
his pet sche me, out of  the one h undred and one appli
ances in the modern steam plan t, many of them have 
been devised by operative engineers. 

From the time when Humphrey Potter contrived a 
harness to move the valves of a pu mping engine,  in 
order to save himself labor, down to the present, the 
occupants of the engine room have been largely in
strumental in  developing the cap abilities of the steam 
plant. They have the best of opport unity for discov
ering what improvement will increase its efficiency, 
make it  more convenient  or add to its safety. Fro m 
seeing what is needed to devising ways and means to 
accompl ish it i/j apparently an easy step, but it is one 
which invol ves persistent application and constant 
study. As an instance of  what can be done in this way 
take the little device which we have seen illustrated 
lately. An engineer found it  necessary to scrape the 
outside of the tubes in the boi ler  u nder his charge. 
Ordi nary tools  would not answer. So he straightway 
devised a little steel hook, and he not only had what 
he wanted, but what some one else wanted, and which 
they were willing to pay for. Or  take the pump regu
lator invented by Mr. Campbell and i l lustrated in  our 
last issue. It is the result of his having observed a 
want and having studied out a means of meeting it. 
There are many other wants yet to be met, and it  only 
requires shrewd observation , a good knowledge of  com
mon mechanics and persistent effort to make the sup
plyin",' of these wants a profit to the inventor.-The 
Stationary Engineer. 

. . • 1 .  
Test Pal.er fo r A cids. 

BY s . .  J. HINS])AI,E ,  FAYETTEVILLE, N. C.  

Cut white filtering paper of neutral reaction in 
pieces of about 6 inches square, and impregnate them 
with tincture of curcuma (1 part curcuma, 7 parts al
cohol , and 1 part water). P lace the paper on threads 
to dry. When dry pass a sheet of it through a bath 
composed of 40 d rops of liq uor potassre and 100 c. c. 
water. Then immediately pass it through a bath of 
water (flat earthen dishes are con venient for the baths) ,  
and at once place it  on a thre1l.d to dry. As soon as i t  
is dry cut i t  in pieces and inclose them i n  t infoil. The 
paper will not bear long exposure to light and air, but 
will  keep well  if  inclosed in tinfoi l .  

It i s  lU uch more sensi tive than litmus paper, and will 
detect. acid in a m i xture of 1 part of hydrochloric acid 
in 150,000 parts of disti lled water, and will detect car
bonic acid ill spring water. If the water be boiled to 
expel carbonic  acid, and a yellow col ol' is produced, 
some free acid (besides CO.) is shown to be present. 

The best way to 7tse the paper is to touch it with (( 
glass rod which has been wetted with the liquid to be 
tpsted. 

The paper can be freshly prepared in fifteen o r  
twenty minutes.-Amer. Druggist . 

[Note by Ed. Amer. Drugg. -The author has sent 11 � 
a specimen of the paper. We have tried it, and find i t  
to b e  all that is  claimed for it.] 

. . . ' . 
Large 'Vater Canal . 

A portion of the surveys h ave been completed of the 
O wens River and Salt Wel l s  Valley Canal in  Inyo 
County. The canal will be 51 miles long, 60 feet wide 
and 8 feet deep. 

An immense storage reservoir will be constructed at 
Little Lake and other points on the l ine. 

It is  estimated that there will be enough water to ir
rigate all of Salt Wells Valley, and leave a cOll siderable 
surplus to be carried to the Moja ve desert. The com
pany will run a line of eteamers in the canal. 
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THE MALLECO VIADUCT, CHILIAN STATE RAILWAY, 

COLLIPULLI, CHILI. 

Our illustrations are from photographs for which and 
for the follo wing particulars we are indebted to Mr. 
Henry Blake, of Collipulli. The viad uct crosses a 
ravine and the Malleco River at Collipulli, in the 
southern part of Chili, 38' S. latitude, 720 50' E. of 
Greenwich. It is of  steel, built by the Schneider Ste�l 
Com pany, at Creusot, France, and has the following 
d i mensions : 

Total length, 347 meters, 50 centimeters, d ivided in
to five spans of 69 meterR 50 centimeters each. 

Height of steel pier Xo. 1, 43 meters, 70 centimeters. 

U H " '� N o. 2, 67 H 70 '" 

. . No. 3, 75 70 

.. No. 4, 43 70 
U girders. 7 45 

Total weight. 1,550 tons. 
Total height from river 93 meters and 70 centimeters. 

Th� metallic piers are bolted down on solid mason ry 
bui lt  with best Portland cement and granite rock, 
piers Nos. 1 and 4 having a base of 15 meters and 98 
centimeters by 12 meters and 40 centimeters. 

Pier  No. 2 has a base of 21 meters, 98 centimeters by 
15  meters and 50 centimeters. 

Pier No. 3 has a base of  21 meters and 60 centimeters 
by 15 meters add 50 centimeters. 

They are bui lt  on the bed rock of the slope. 
Height of rock piers No. 1 and No. 4, 14 meters and 

90 centimeters. 
Heigh t of rock piers No. 2 and No. 3, 15 meters and 

90 centimeters. 
One of our views shows the solid stone arches at the 

north end. These arches as well as the piers are built 
up from the bed of rock. The metallic piers were first 
bui lt, and the gi rder bu i l t  on the north side of the 
ravine and launched forward on rollers moved by large 
ratchets, as you wil l see by photograph No. 1. 

The great difficulty of this undertaking was the ex
treme steepness of the banks of the ravine, which 
caused a great deal of lost time i n  getting material to 
its place, th ere not being a bit of level ground within 
2, 000 feet of the br idge location.  

This  viaduct was projected and planned by the 
deceased engineer of Chil ian Railways, Mr. Aurelio V. 
Lastarria, and carried out and finished by the present 
engineer, Mr. Ed uard Vigneaux, a most indefatigable 
and enthusiasti c  engineer of the Chilian government. 

Sand Tl'a n 8 p o rtati o n  b y  Rivers. 

.James C ,  Graham, in a recent n u m ber of the Amer. 
Jo ur. of Science, says : There has recently come under 
Ill y observation a case of the transportation of siliceous 
sand upon the surface of the water, due to capillary 
floating. 

I t  i s  well known that. a need le can be placed gently 
u pon the water so as to float., the force of capillary at
t.raction produci ng a surfaee tension so as to prevent 
i ts s inking. This  salli e princi ple was being used in re
movi ng sand from a bar j utting out from an island in 
the COIl n ecticut River. 

The  erosion was being carried on from the side of 
the bar against which the current did not strike. It 
took place by  gentle ripple waves splashing up against 
the sand bar (which was at an angle of about 1500 to 
the surface of the water) and upon the retiring of each 
wave a l ittle float of sand would be on the water. At 
first these were about the size of a silver quart er of a 
dol lar, but by the nnion of a nuruber, some floats 
wou ld be formed of about six inches sq uare. These 
blotches were so numerous ae to be very noticeable i n  
rowing u p  the river, a n d  could be traced for half a 
mile  or more below the bank, though this bank from 
which the sand came was but a few yards long. 

If one of t.he blotches was disturbed by touching 
or the too violen t  action uf the waves, it would im
m ediately separate, the particles at once falling to 
the river bottom. This shows that coarse sand can 

be floated away by a current of far less velocity than 
0 '4545 mile per hour. 

It shows a method of removing sand from the lower 
side of a forming bar which haR got above high 
water mark. 

It indicates a possi ble explanation of the coarser 
parti cles of sand occasionally found in otherwise very 
fine deposits. 

" " . , .  
Car Coupler La,v oC New York. 

The following is the exist ing State law of  New York 
concerning car couplers, passed in 1889 : 

.. All persons and corporations operating any line or 
lines of rail way by steam power i n  this State shall, 
after the first day of November, one thousand and 
eigh t hundred and n inety-two, equip all of their o w n  
engi nes a n d  freight cars run and used in  freight traim, 
or other t rai ns in th is  State, with . . . automatic self
cou plers ; and it shall be unlawful after that date to 
run or operate in this State any freight cars belonging 
to such persons or corporations without having the 
same eq ui pped with the appliance above mentioned. 
Provided, t h at it shal l be lawful ,  in case of accident or 
other emergency, to temporarily dispense with the use 
of such appliances." 

Jtitutifit l\mtritau. 
®o�re9pon�ence. 

A Wh ls&lI ng Well. 

To the Editor of the Scientific American : 
I have a !:ix inch bored well in my door yard, 135 

feet deep, with eight feet of water, Over a year ago I 
noticed that at times a strong current of air came out 
of the openings around the pump stock, and by ob
servation find it to be an excellent barometer, as it 
blows from six to twenty hours preceding a storm. I 
have placed a brass whistle in the space, which at 
times can be heard a quarter of a mile. The harder 
and longer it blows, the more intense will the coming 
storm be. A peculiarity of i t  is the fact that, after the 
storm, it takes back the wind.  It is n ot gas, as it has 
no smell. An immense volume of air passes out dur
ing one of its protracted blows. The air comes up 
through the water. When well is open, one can hear 
it bUbbling. 

It is called hereabouts " the whistling well." There 
are a few other wells within a mile or so of here that 
act in unison with it, but their o wners have not as yet 
put whistles in them. The noise at times becomes so 
monotonous that we are compelled to plug it  up. Can 
you give a scientific solution of the phenomenon ? 

To all who have as yet visited it, the source is a 
profound mystery. R. L. SMITH. 

Winona, Logan County, Kan . ,  December 15, 1890. 
. . 1 . 

Ingrowing 'roe Nails. 

To the Editor of the Scientific A merican : 

I have noticed in several of the late issues of your 
valued paper some methods of treatment of ingrowing 
toe nails. As I have had a number of cases to come 
under my notice in dispensary practice, probably the 
course of treatment that we pursued may be of inter
est to some of your readers. In all cases, and even in  
severe forms of i ngrowing toe nai l s, where one would 
be disposed to think that the only proced ure would be 
to remove a portion of  the  offending nail ,  together 
with the matrix or bed of the nail,  we resorted to the 
simple method of packing the ingrowing portion of 
the nail  with cotton. After the nail has been well 
packed, a few drops of the tincture of chloride of iron 
are allowed to soak into the cotton. The iron acts as 
an astringent, h ardening the usually very tender and 
sensitive gran ulations ; it also deadens pain to  a great 
extent, and by its stimulating act ion causes heal thy 
tissue  to form rapidly. The packi n g  is repeated three 
times weekly ; and at the end of  one or two weeks the 
use of the i ron may be discontin ued. The nail ,  how
ever, is  to be well packed with cotton until  the ingrow
ing portion has grown out and is able to be properly 
trimmed. In trimming the nails one should be careful 
to cut them straight across and not to carry the scissors 
deep down into the corners of the nail, as FO m any are 
apt to do. 

I h ave seen some of the worst cases of ingrowing toe 
nail cured by following the above plan of treatment. 

CHARLES B. WILLIAMS, 
Resident Physician, Pennsylvania Hospital, Phila. 

Philadelph ia, Dec. 17, 1890. 
• , e ,  • 

Improve d Lalll p s  Greatly Needed. 

To the Editor of the Scientifie A merican : 

The Boston Herald pu bl ishes another lam p casualty, 
which occurred at Ne wark, N. Y . . on the 19th Dece m
ber last, by which a woman and child were burnt to 
death. 

The alarming freq uency of such disasters impera
tively demands some radical improvement in the pres' 
ent method of burn ing oil. 

It is  with the view of  furthering this object that I 
wish to bring before your readers the results of experi
ments which I have recently made, in order to ascer
tain,  as nearly as possible, the cause of similar acci-
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little as possible of the wick above the wick t ube. 
Then hold the device over a hot stove or other heated 
surface. Soon a vapor, generated in the tube on 
which the flame rests, may be observed descending 
and issuing from the lower end of the t ube. This va
por is highly explosive, and may instantly flash into 
flame. 

It  is obvious that the action, above described, is 
quite independent of the temperature of the oil in  the 
fount, which may be, for the sake of experiment, as 
low as 32' Fah. , or the freezing point of water ! 

I hope that my suggestions may lead to im prove
ment in the present defective method of using oil. 

PROFESSOR. 

Smokeless Pow-der • 

From the following interesting report of Krupp even 
laymen can form a j udgment as to the h igh value of 
the smokeless powder. The report reads as follows : 

Much as has been written so far about the effects of 
the new powder, no side has touched upon the compo
sition of its chemical component parts. A much wished 
for light is thrown on this com position for the first 
time by the trial shooting report of Krupp. We have 
taken from it, says Ktthlow, the following, which is of 
general interest. For all new kinds of powder n itrited 
cotton forms the basis. If cotton is treated with nitric 
acid and sulphuric acid, then, according to the strength 
of the acid and the methods e mployed, three kinds of 
nitrated cotton arise : 

Tri n itro. Binitro- Monon itro-
Cellnlo.c. Cel lulose. Cellulo.e. Cel lulose. 

Carbon . . . . . . . . . . . . .  21'24: 2S'57 :WSO 44'45 

Hydrogen , . . . .  , . . . . . . 2'36 a'I8 4':14 � ' 1 7  
( )xygcn . . .  o • • • • • • • •  0 _ .  59'26 57·14 M'10 49·38 
Ni trogen . . . .  . . . . . . . . . 14'14 U'll 6'76 

100'00 100'00 100·00 100 00 
So far it has not always been possi ble for oll e to pr",

pare with certainty the one or the other �Olll bi ll a t  i O Il 
of nitrogen men tioned above. On the cont rary, the  
different combinations are  always found to be m i xed. 
If trinitro-cel lulose preponderates, the prod uct i s  call
ed gun cotton ; if binitro-cel lu lose preponderates, we 
get collodion wool. Gun cotton is only  solu ble 
in acetone, collodion wool only in spiri t of  w i ne 
and n itro-glycerine. This latter property has been 
utilized by Herr Alfred N obol, the i n vfmtor. of 
the dynam i te,  to man ufacture a new powder for 
guns and cannons. The gun powder proposed b y  
Nobel i s  made o f  equal parts of collodion wool and 
nitro-glyceri ne. The  preparation is made i n  the fol
lowing manner : At a temperature of +6_8° C. one  part 
of collodion wool is put into 6-8 parts of n itro-gl ycerine. 
The whole is  taken into a place which can be made 
void of air, 80 that the nitro-gl ycerine  can come i nt.o 
the closet contact with the wool, then the n i tro-glycer
ine substance is-as far as it is necessary for the in
tended mixing proport ion-pressed out u n der a press 
or in a centrif ugal pump. The cake which is  gained 
by this flinging out or pressing i s  b roken into pieces, 
exposed to a tem perature of 60-90° C. , in which the 
nitro-glycerine dissolves the collodion wool. Then the 
mass is rolled, under the same high temperature, 
into thin plates. These thin plates are pressed 
into thicker ones under a roller. The product thus  
gained must  be  perfectly homogeneous and e " eu I y 
translucent in all parts. The thickness of the plates 
depends on the largeness of the req uired powder. The 
powder is used in  the form of dice or in  that of plates. 
To secure the stability of this powder one may ad d to 
the glycerine at the beginning half per cent diphenyl
amine. So much about the old manufacture. 

The new chemical formula would be : 

10C.H.(ONO.)+9C.H70.0H(ONO.). 

with a molecular weight of 4,538. The decomposed 
products would therefore be : 

58CO + 26C O. + 61H.0 + 48N 

dents, commonly known as " lamp explosions. " and all gaseous. The powder can be styled therefore 
From investigation I find that it has l ong been the smokeless, because the small amoun t  of ash which the 

aim of lamp manufacturers to keep the main body of wool contain s  remains unnoticed. The prod ucts of 
the oil in the fount, or reservoir, as cool as possi ble, combustion become visible by the steam getting con

and there is  no doubt that, by highly ingenious demed, wh�n leaYing the inside of the gun,  and the 

methods of construction, they have fully succeeded in nitrogen entering into a chemical combination with 

attaining their  object. There are, i ndeed some lamps, the oxygen of the air. What we see, during the firing, 
of the more expensive pattems, i n  which I find the in- is therefore not powder smoke b ut powder steam, which 

crement i n  the temperature of the main body of the disappears quickly if the  charge is small . The powder 

oil scarcely noticeable, after several hours' burning, has a density of 1 '6, i ts color is yellowish, it feels to the 
yet I find these lamp!:! as dangerous as the cheaper touch l ike elastic and can be easily cut w ith a knife ; it  
kind,  for the sim ple reason that the space inside the is not sensitive to moisture, and less sensitive to changes 
fonnt, not occu pied by oil, is quickly filled with ex- of temperature than the old powder ; to warmth it is 
p Josi ve vapor, which is generated in the wick tube by rather more so. That it is  n ot advisable to keep 
the heat of the flame which rests thereon . powder at a temperature of more than 50° C. experi-

This device attai n s  a h igh tem perature after the ences with the black powder h ave shown. All  the 
lamp has been burning but a few m inutes, and conse- statements made here have been laid down by 
quently an explosive vapor is rapidly generated there- Krupp after a n n mber of the minutest trials, and 
in ,  which descends into the fount containing the oil .  they are all i ndubitably true. We may only add that 
There it collects, ready to catch fire, and explode, al- this firm had used for one year and a quarter smokeless 
th ough the oil beneath is  perfectly cool. powder for all calibers. 

This  action min readily be proved by a comparatively • ' . '  • 
simple experiment. Take a wick about fou r  inches THE Royal edition of the N. W. A rchitect is an ele-
wide, moderately sat.urate it with kerosene oil ,  place gant production.  It. is embell ished with a number of 
it  bet ween two plates of common wi ndow gl ass, ignite su perior photographic prints of new buildings of beau
the top of the wick, a nd to prevent smoke, have as · tiful architectura.l design. 
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INTERESTING OPTICAL ILLUSIONS. 
BY GEO. 1'11 . HOPKINS. 

j'titufifi t �tutrj tnu. 
which is  shortened i n  t h e  direction o f  rotation t o  one· 
fifth its real dimensions, while it is m ultiplied five ti m es . 

One is five. Two are ten. Straight i s  crooked. Mo
t.ion is  q u iet. Th ese are strange and apparently con
tradictory statements ; but if  we  are to rely entirely 
upon the evidence of our visual organs, they are true. 
Human visual apparatus has certai n q ualit ies which 
cannot be classed among defects, although under  cer
tain condit ions  they prevent seei n g things as they 
rea l ly ['"reO To persistence of vision, or the property of 
the retinal  nerves by wh ich an  im age is retained after 
the obj ect by which it  was formed has disappeared , 
are due the phenomena here described and i l lus
trated. 

There are two methods of laying out the designs for 

Fig. 2. Fig. 3. 

SLOTTED DISK. A PRODUCES B. 

A short time since the writer, in search of new 

Fig. I.-THE ANORTHOSCOPE. 

optical i I I  u s  i o n  s 
wherewith to amuse 
i f  not to instruct a 
l ittle com pany of sci· 
entific p e r  s o n  s ,  
found i n  the store of 
the well known opti 
cian, Mr. T. H. Mc
Al l ister, of  this city, 
a n  i n s t r u m e n t  
known as the anor
thoscope , which was 
im ported b y  h i m  
about thirty years 
a g o .  Although it 
was a novelty then, 

C PRODUCES D. 

E PRODUCES F. 

a n d  probabl y well this instrument, both based upon th e development of 
known to many, it is the original picture in a subdivided rectangle. It is  
n o w  rare. In fact , obvious that i f  a subdivided square can be prod uced 
perhaps not one in in the anorthoscope from a distorted representation 
the two or t h r e e of it , any figure that can be inscribed 
hundred who have in such a sq uare can also he produced 
seen it  had ever even i n  the same way. In Fig.  6 is i l l us
heard of  it. trated a method of l aying out a rect-

T h e  anorthoscope an gular parallelogram, A, d i v i d e  d 
shown i n  F ig. 1 is a into thirty-two equal sq uares, al ter
modified form of the nate s q uares of the u pper two rows 
instru ment above re- being shaded. 
ferred to, a n d  i s To lay out the figure, from the cen
adapted t o  ex peri- tel' C, strike a circle boundi n g  the 
ments 0 t h e  r than pEri phery of  the disk, draw a d iame

those belonging to the origi nal apparatus. This instru- trical l ine, and at any convenient d is· 
ment has a standard provided with a sleeve upon which tance from the peripheral l ine lay out 
is pi voted. a movable arm . I n  the u pper end of the t h e  rectangular parallelogram, as 
standard and free end of the movable arm are inserted shown. From the center, C, descri he 
studs upon which are placed sleeves, each furnished an arc, touching the outer angles 
with a pair of collars for clam ping the paper d isks- of the parallelogram, A; locate a n e w  
presently t o  be descri bed-al so a grooved pul ley. cen ter, D, bel o w  C, o n  t h e  diame-
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must be increased five ti mes i n  thickness to secure 
a l ine of norlllal width in the instrument. The spaces 
in the distorted figure representi n g  the shaded sq uares 
are filled up sol id  with black, the whole form ing the 
figure B, which, viewed in the anorthoscope , appears 
as at A. Any figure drawn on the subd ivided parallel
ogram and projected on the distorted figure, B, would 
appear normal in the instru ment. 

When accuracy is i m material, the figure may be de
veloped on ci rcular l ines, as shown in  Fig. 7, t.he hori· 
zon tal spaces of the square, A, being developed on the 
circular l ines by radi al l ines w hich intersect the middle 
circular l ine at equid istant points separated by spaces, 
each having five times the width of one of the smaller 
squares . The distorted figure, B, viewed in  the an· 
orthoscope, appears very nearly like the outline draw
ing of the flower in the square, A. In this diagram 
everyth in g is drawn with reference to the center, C. 

Recently the writer has adapted these experiments 
to the lantern . The d istorted pictures, which are drawn 
on cardboard disks about thirty inches i n  diameter, 
are placed on  a large rotator about t wenty·five feet 
from the lantern, and in the lantern slide holder i s  
p laced the rotary disk shown i n  Fig. 8 .  T h i s  disk, 
which is  p rovided with four narrow radial slo ts, is  
mounted on a small stud projecting from a plate of 
glass held by the frame of the apparatus. The slots 
are e:xtended as nearly as possible to the center of  the 
disk, and the segments of the disk are strengthened by 
triangular braces . 

To avoid using a belt, the disk is driven from its 
periphery by rubber frictional gearing, as shown.  A 
lantern o bjective of low power is used and the slots 
are sharply focused on the large disk. The disks are 
arranged with their axes in line, and when the re-

I n  the sleeve i n  the standard is journaled a shaft trical line, a d istance e qual to the 
having at one end a crank, and a pul ley of the same versed sine of this arc. From th i s  
size a s  that a bove it at the u pper e n d  o f  t h e  standard, center describe circles tangent  t o  the 

Fig. S.-ROTARY DISK FOR THE LANTERN. 

and upon the other end a grooved wheel four times the horizontal l ines of the subdi vided rectangular paral· 
diameter of the grooved pulley at the upper end of l elogram. Lay off on the central circle spaces five 
the movabl e  arm. The !<lIlall  pu lley below is connected I times greater than and equal in n umber to the longi
with the small  pul ley above by a crossed belt, and the tudi nal divis ions of the parallelogram. From a point  at 
large grooved pul ley is connected with the small pulley the intersection of the diametrical l ine with the middle 
above i t  by a " s traight " 
belt . 

volutions of the smaller and larger disks are as one to 
four, and in opposite directions, the effects above de· 
scri bed are produced on a scale su fficiently extended to 
be seen b y  a large n u m ber of spectators. In this ex
periment the axes of the disks m ust be in l ine. 

Between the collars upon 
the s leeve driven by  the 
crossed belt is p l aced a 
black disk having f 0 u l' 
equidistant radial s l o t s, 
and upon the other sleeve 
is  secured a transl ucent 
disk bearing all anamor
phosed d e s  i g n which, 
viewed separately f r o  m 
the instrument, bears little 
resemblance t.o the object 
it is  intended to represent, 

but when revolved in the 
anorthoscope and viewed 
through the slots of the 
black disk, the enormous 
distortion is corrected and 
five correct i III a g e  s are 
seen. This number of im
ages is accoun ted for by 
the four revolutions in one Fig. 6.-METHODS OF LAYING OUT AN ORTHOSCOPE DISKS.-Fig. 7. 

By substituting the disk 
shown in Fig. 9 for the 
anorthoscope disk some 
very curious effects may 
be p roduced . 'Vhen the 
axes of the disks are in 
l ine, the radial bands will  
be apparently m ulti plied 
or red !lced i n  n u mber ac
cord i n g  t o t h e relative 
speeds an d the direction 
of rotation of the d isks. 
When the rad iall y slotted 
disk in the lantern is  ar
ranged eccentrically with 
reference to the large disk 
havi ng rad ial bands, the 
effect shown in Fig. 10 is 
produced when both disks 
are rotated in the same 
direction, and when they 
are rotated in  opposite di· 
rections the effect is  as 
shown in F i g. 11. These 
forllls may be greatl y mod. direct ion of  the disk carry-

ing the design and the sin gle revolution of the 
disk w ith rad ialZslots in opposite d i rection, giving five 
views of the same object for every revolution of the 
radial l y  slotted disk. The designs are dist.orted only 
in the d i rection of their rotation, the proportions in 
the direction of the radi i  of the disk being 

circle of the set thus drawn, draw lines intersecting the I ified b y  movin g the slotted disk in the lantern across 
middle circle at the points set off. These lines radiating the field. 
from the poin t, a, an d the eccen tric series of concentric These curious effects are due to the crossing of the 
circles bound spaces wh ich appear as squares in the I white radial bands by the bands of  light from the 
anorthoscope. The l ines radiating from the point , a. l antern and the retention of the images of these spots 

n ormal. A face view of the radially s lotted 
disk is given in Fi g. 2. 

In Fig. 3 the dis torted card design shown 
at A i s  �een in the anorthoscope as a hand of 
cards as shown at B. In Fig. 4 the design, 
C, produces the wreath, D. in the i nstru
ment, and in Fig. 5 the distorted flowers, E, 
produce the wreath , F. The distorted im
age is seen only in  narrow successive sec
tions, which by the retaining power of the 
retinal nerves are blended iuto au image 

Fig. 9, Fig. 10. Fig, 11 .  

CURIOUS EFFECTS OF ROTATING DISKS WITH RADIAL BANDS. 

of l ight throughout their entire course, thus 
giving the appearance of curved ban ds . 

By substituting a disk w ith radial bands 
for the anorthoscope disk in the instrument 
shown in Fig. 1 ,  and swinging the movable 
arm of the instrument over, so as to arrange 
tne disks eccentrically with reference to each 
other, the effects last described m ay be 
viewed without the use of a lantern. 

A RUBBER layer sandwiched in  the sole of 
the shoe is said to prevent wet feet. 
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THE SIGN LANGUAGE OF THE AMERICAN INDIANS. 

The language of signs is the only universal language, 
and it  is the oldest language, says The nlustrated 
Christian Weekly, to which we are i ndebted for the 
accom panying engraving an d article. It is by signs 
that the brutes converse. Monkeys tal k with their 
hands and legs, and even insects talk with their 
antenmlJ. The child speaks at firEt by gesture, though 
the gesture language is discouraged, and the limbs are 
put  aside  for the tongue. But j ust as we h ave to 
converse with  a little child by signs, so we have to talk 
to the insane, w h o  often have no knowledge of words. 
And signs are still used by the sane. When we pray 
we use our clasped hands as a sign of ap
peal, or bow the head in sign of reverence 
or adoration ; and when we welcome a 
friend we clasp hands in token of welcome. 
In fact, try as we w i l l ,  we cannot yet dis
pense with th e gest ure language. 

At \Vashi n gt o n ,  on March 6, 1880, seven 
Ute Ind ian s who were proficient in the 
sign language were i ntroduced to seven 
deaf m u tes, and con versed wi th  t hem. 
The experi ment was entirely successful. 
They told each other stories, and the 
stories were written down and examined, 
and found to agree in  every particular. 

The Indians are t h e  best sign talkers 
in  the world. 'I'he  lllu i t ip l icity of their 
dialects rendered sOlli e  general m eans of 
cOlllmunication inevi table am ong them, 
and t hough legend assigns the i n vention 
of the sign language of the plains to the 
Kaioways, we shal l  not be far wrong in 
assu ming that it  i s  much older than the 
di vision of  the Ind ian race into its m inor 
tribes. This language, to which we pro
pose to devote some attention, is curiously 
com plete. By it one I n d ian can con verse 
with another from Al aska to Pan ama. It 
h as its general signs, i ts conversational 
si gns. and its tr i bal signs. Let us take 
the general signs fi rst. 

The blanket is often used for signal ing. 
\Vhen the Omahas discover buffalo, the 
blanket is held out at length, wi th the 
hands as far apart as can be. \Vhen it is 
intended to cam p, t h e  blanket is  raised 
aloft on a pole. \Vhen a signal i s  made 
to approach,  the l o we l' edge of the robe 
or blanket. is waved i n ward to the legs. 
The signal of the discovery of enemies, 
game, or anything else is to ride round 
and round in a circle, passing and repass
ing each other if there is  dan ger. 

If  at any time i t  beco m es necessary to 
communicate with friends at a distance, 
smoke signals or dust signals are used, so 
many pil lars at d i fferent  i n tervals apart 
signifying certain warnings or encou rage
ments. At  n ight a most remarkable sys
tem of  signal ing by means of arrows of 
fire is  in use. The arrows are wrapped 
with tow roun d  their h eads, the tow is 
d ipped in 80me resinous matter and l ight
ed. and the  blazi ng messenger is then 
shot aloft, to be v isi ble over a wide extent 
of country, and by many to be mi�taken 
for a meteor. 

But i t  i s  with the con versational signs 
that most intel'est l ies. Over and over 
again furs have been sold,  leases granted, 
and treaties made in the far \Vest with
out a word being spoken between the 
parties. T h e  I n d ia.n interpreters em
pl oyed by the  U n i ted States government 
are all proficient i n  this wonderful uni
versal language ; and,  though it  varies 
i n  d ifferent d i stricts,  yet its m eaning is 
always unmistakahle. Some of the ges
tures u sed are strallgel y eloquent. 

�tittltif i t  �mtri tatl. 23 
-

For dying we give the sign common to the Apaches, n i ficant, the first and second fingers being moved in 
Comanches, and KaiowaY8. For " nearl y dying, but the d i rection of the dotted l ine. 
recovered, " the Kaioways h ave a most significant ges · The American Indians are the  most stolid of races. 
ture. The band is moved slowly down warrl. and then We hear of them ti mes and again sitting for hours 
u pward again. I w ithout moving a muscle, and yet among them the 

Grow has another eloquent sign, the hand bei ng language of pantomime flourishes at its fullest. It i s  
held as  i n  the i l lustration. and moved u pward in  an in- much the same with them as it �s with the I talians. 
terrup ted manner. M uch the same sort of  sign is  used A s  a nation of  gesticulators, we should class the !tali ·  
for Rmoke, b u t  in that t h e  hand is  thrown up ward sev- ans far bel ow the F rench, b u t  o w i n g  to  their pec u l iar 
eral times from the same place instead of  continuing d ivisions it has been fou nd indispensable to have one 
the whole motion upward. general language, and to keep it  at a fai r average of 

For None, Nothing, or I Have None, a very ex pres- cultivation. A most striking exam ple of the perfection 
sive sign is used among the Sioux. The palm of the to which sign language can be brought forced i t�el f 

into h istory i n  1282. In that year the 
Sicilian Vespers rebellion was arranged 
th roughout the island, and even the day 
and hour fixed, without a word being 
spoken or written. Every detail of the 
conspiracy was commanded by gesture. 

.. . ... 
Wooden Water Pipes. 

The Olympia Capital descri bes the 
method of manu fact u re as fol lows : 

A large pile of b right yel low wooden 
pi pe was in one place, near by another 
pile of  s imilar pipe, but with narrow steel 
bands coiled around them, like sp i ral 
springs, and another pile covered , con
sisti ng of p ipe covered with asphaltum. 
These were i n  the different stages of 
manufaeture. Inside the factory the 
green logs, as brought from the forest, 

are drawn up from the Sound and cut 
i n to lengths of eight feet. Th ese are 
rolled to the boring machine. This con
s ists of a hollow auger eight feet l ong. 
The log is secure ly  fastened on a carriage. 
and the machinery set in  mot i on . The 
rapidly  revol vi ng auger bores i nto the 
h eart of the  log,  and in  ti me  appears at 
the oth er end.  It  has fairly eaten a hole 
clear through it. The core of  the log is 
i n  the hollow of the auger, and when re
moved is in turn bored and made i nto 
pipe of a smaller size. When taken from 
this machi n e  the inside of the pipe is 
complete, but the exterior, covered with 
knots and bark, i s  the same as when 
taken from the forest. The next process 
is  to remove this bark. For this  purpose 
a great turning lathe is used. The log is  
m ade to revol ve at a rapid rate, and a 
chisel securely fastened to a carriage 
slowly moves along, bearing away the 
bark and fiber. Backward and forward 
the chisel moves, and at each trip more 
fiber is torn away and the pipe grows 
thinner. When all but one inch of the 
wood i s  removed, i t  begins  to show what 
it is intended for. The next process is to 
ch isel the ends for an i ron col lar that 
serves to join 1 he pi pes when nsed. After 
the ends are cut down to the proper size, 
the pi pes are placed in a dry k i ln  and 
seasoned. The next process i s  t h e  wrap
ping. A pipe is placed in a mach i n e  sim i
lar to the turning lathe. A steel strap 
about two inches wide is  fastened to one 
end, then the pipe slowly revol ves, and 
the strap is wound around in a spiral 
form the entire length and fastened at 
the other end. After that a coat of as
phaltum is applied, and the pipe is  read y 
for market. 

'rhe first of th ese wooden pi pes were 
m ade so one would fit into a nother. Now 
a steel collar i s  used, and when the pi pes 
are fitted i nto it there is but half an inch 
between them, and the collar fits so tight 
that no  water can escape. 

Take bad, for i nstance. The general 
sign for th is i s  to scatter the right- hand 
fingers outward, as i f  spurting away water 
from them. But among the Arapahoes 

SIGN LANGUAGE OF THE AMERICAN INDIANS. 

The capital stock of the com pan y is 
$50,000 and the profits of the factory for 
this year will be more than the capi tal 
stock. Over 500 miles of th is  p ipe are 
now in use, in sizes from 1 to 12 inch es, 

the fi ngers of  the righ t hand are half closed , the thumb 
is hooked over the fore and middle fingers, the hand is 
moved back u pward a foot or so toward the object re
ferred to, and then the fingers are scattered, so as to 
show that the  object is  only wort h throwing away. 

Brave is shown among the Shoshones by clenching 
the righ t. fist, and placing it on the breast. But alllong 
the Sioux t he two fists are pushed forward about a 
foot at the height of the breast, with  the pal ms in ·  
ward, the right  be ing about t wo i n chel' beh ind the  
left. Among the Comanches and Kaioways the sign is  
that given i n  the i l lustration. 

Dead is  shown by throwing the forefinger from the 
perpendicular into a horizontal posi tion toward the 
earth , with the back downward, or else by crossing the 
arms on the chest and then letting  them drop at 
the Rame t i l l le  on the head . The Bannack sign is  that 
we give, which is also in use among the Shoshones. 

flat righ t hand is passed over the left from the wrist 
toward and off the tips of the fingers. With a l i ttle 
modification this sign is used among the Kaioways, 
Comanches and Apaches. 

For Friend, we give the Dakota sign. It is worthy 
of note that an Indian rarel y shakes hands with In
dians ;  that i s  a ceremony he reserves for  his pal e-face 
friend. 

For Killed, the Cheyenne sign i s  given. 
Rain is denoted hy the Shoshones and Apaches by 

apparently dripping fin gers. 
We give th e ordinary Sun and the Cheyenne Sun. 

Both mean the same, the completeness of the disk be
ing shown in each case. 

Tree is  given accord ing to the Dakotas, the right 
hand being h eld before the body, as shown,  and push
ed slightly upward, to give the idea of growth . 

Untrue. The Arikara em blem of a falsehood is sig-

by water works com panies, in  mines, and for al l kinds 
of conduits throughout the �orth west. Last year 200 
miles of this pipe were made . If the com pany decides 
to remain in Olympia, the capacity will be increased to 
four times th" prpsent output, and new bui ld i ngs will 
be erected . The com pan y is  now si mply awaiting the 
action of the rai l roads com ing to this city. 

.. ' . 1 " 

'fHE pitt ing  of small-pox has been entirely pre
vented by Dr. Le win taner, of Comtantin ople ( Wien. 
Klin. Woch. ) by an tisept ic  treatment as follows : The 
entire head and face, except eyes, and the neck are 
covered with plaster consisti ng of 3 parts carbolic acid 
and 50 parts each of oli ve oil and starch. The body is 
eovered over with a mixture of H parts sal icylic acid ,  
30  parts starch, and 7 0  parts ol ive o i l .  The  i n t ernal 
treatment consists in giving quin ine in acid solution. 
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N ew Sugar Items. it may be a source of revenue of about 20 cents per ton been called magnetic ,viscosity. When the imposed 

Fl·ance.-Recent :>bservations on the action of lime of beets worked. force reaches a critical value, some molecule swings 
u pon raffinose have brought to light some interesting An .. ebullioscope " recently invented gives bY li'imple round ; the next neighbors finding their stability 
facts ; the combination that occurs without hea t  ap- reading on a graduated scale the percentage of alcohol weakened follow suit, and the disturbance spreads 
pears to be the only one existing ; 100 parts raffinose contained in a solution. through the group in a way eminently suggestive of 
absorb 10 parts l ime. A solution of raffinose at 150 C. In sugar anal ysis by polariscope it is admitted that a the phenomena of time lag. 
w i l l  absorb a q uantity of l ime depending u pon the de- deviation of lOO° of the Lattrent apparatus corresponds The scene when the current is passed into the mole
gree of concentration of  the saccharine solution. This to 16 ' 19 grains of sugar in the sol ution under observa- cular field is almost startling. The molecules do not 
amount is about one·half of that absorbed b y  a sac- tion. Chemists of different cou ntries assert that 16 '26 arrange themselves with un i form polarity all in parallel 
ch arose solutiou of same concentration. The lime grains, 16 '30 grains, etc. , are the correct figures to be li nes or in closed chains. They fall into groups, each 
raffi nosate is precipitated by alcohol , but is  less solu- used. All the recent determinations are higher than group forming a stable configuration in itself. Lines 
b le  than saccharate of l ime.  Certain sugar compounds the original figure, as given by Girard and Lynnes predominate, two or more of the molecular magnets 
way be made to take up raffinose. If molasses (contain- fifteen years ago. The explanation appears to be l inking themsel ves in one straight line, and others in 
ing saccharose and raffinose) be saturated with lime and that since these reports great im provements have been l ines parallel or not_ Three magnets, for instance, 
then a small quantity of alcohol be added, the calcic made in polariscopes, and their working leads to m uch give two i n  one straight line, the third in a l ine paral. 
precipitate wi l l  be richer in raffinose than was the mo- more accurate results than formerly. A well known lei to this. In a group of seven, three will be at right 
lasses. Tn this may consist a method of extracting raf- authority points out that 16 '30 is  as far from the truth angles to the other four ; in  fact. in wany groups this 
fillose from this  refu8e. As th e  preci pitation is repeated as the original figure was. Flasks are now used of 100 right-angled relationship is a condition of stability. 
the percentage of  raffinose decreases. c.c.  capacity and are marked by weighing 100 grains of Square patterns have a special interest, because iron 

With the idea of im proving existing agricultural water in the air at 150 C. ; and it is i mpossible to obtain and nickel crystallize into the cubic sylStem. 
methods of beet alcohol rectification, prizes are to be the division 100 with this weight. As a result, both The many experiments made with the model repeat 
offered d u ring 1891 .  T h e  p rod u ct should  be of an irre- the manufacturers and the government have been the on a visible scale the cycle of events which take place 
proachable q uality, and chemical or mechanical means losers. when the invisible molecules are magnetized in an ordi
may be employed. A simple calculation shows what a discrepancy of nary mass of iron or steel , the process being traceable 

Efforts are being made to have a heavy custom d uty this  k ind  means ; e. g. , d uring a recent  campaign there from the effects of even the smallest force u p  to that 
placed on molasses. As matters now exist, this product were worked 4,216,850, 000 kilos. beets, from which were which produces saturation, and thence through the re
very seriously com petes with the agricultural interest made 414,860,576 kilos. refined sugar, as determined by turn series. All the known phenomena of hysteresis or 
of  the country. If  its importation d imin ishes, there the coefficient 16 ' 19. If  1 6 '30 coefficient had been used retardation of  effects behind the causes that produce 
would fo llow an increased area devoted to grain, etc. , as the calculation of this total, refined sugar would them can be i mitated by the model ,  as well as many 
wh ich would  be subsequently used in distilleries. Mo- have been 417, 688, 000 kilos. The difference, 2,811'l,OOO others less obvious and familiar.-Ext1·act from " Sci 
lasses dist i llation gives as residuary products, potassic kilos. , means less money in the man ufacturer's pocket, ence Notes, " in the Leisure Hour. 
and sod ic salts. On the other hand , grain or root util iz- owing to a surplus draw back he would otherwise have _ ' . ,  _ 
ation furnishes scum cake for the soil as a ferti l izer received. It is seriously suggested that the matter be Mi stake s  o f'  A rcllitects. 

and excellent food for cattle.  The l abor question is scientifically investigated . In the search for the beautiful, the demand for im-
also i m portant.  It appears that a molasses distillery It is said that the average yield of sugar during past pressive facades, the taste for complicated ornament, 
req uires vflry few hands for its working, as compared campaign was 10 25 kilos. beets worked. It  is thought and a most singular appreciation of the odd, the gro
with a beet d ist i l lery. that the total refined sugar production for the year will tesque, and the ugly, there is  li ttle attention paid to 

Statistical data relating to the u se of sugar in  wine be 690, 000,000 kilos. , the drawback amounting to about matters wh ich seem self-evident and are of really vital 
and cider man ufacture are int eresting, as showing the $15,000,000 on 190,000, 000 kilos. sugar. importance. Windows are arranged to suit a symmet
i l lJ portance of these industries. The total quantity The total production of alcohol d uring 1889 was rical facade, whether t.hey are j ust what are needed for 
of sugar used for such purpose d uring 1889 was 20, 500,- 224,596, 300 liters. There are 2, 876 places where alcohol the rooms or not, and even wh ere it is possible, l i ttle 
000 kilos. , and the resulting prod uct was 1, 788, 000 hec- is made ; 33 1 of these establishments used molasses or attention is given to the direction of the sunlight in 
toliters wine and 65, 600 h ectoliters cider. '.rhe grape beets. The industry is  mainly in the hands of 46 dis- order that the l iving rooms may receive the fu l l  benefit 
crop having been a partial fai lure that year, such tillers, who produce 63 per cent of  all the product. of the natural warmth, nor are those rooms where it is 
methods of strengthening were, as usual ,  resorted to. In  the departmen t of Aisne last year, there were de- n ot needed, or minor offices, relegated to the exposed 

The proposed changes in the fiscal system are not stroyed nearly 600,000 kilos. of  beetles. I f  we ad mit side. The most important external feature, the door, 
proving satisfactory. The law of 1884 gave a stimulus 1, 200 beetles per ki lo. and 20 eggs per beetle, this destruc- is seldom adj usted to t.he cli mate. 
to the beet sugar ind ustry, and should be left as it now tion represen ts 13, 900,000,000 white worms. In many E ven in large office bUildings, hotels, and churches, 
st.ands .  As the selling price of refined sugar has de- other parts of the cou ntry active measures in this same where there should be ample space for every structural 
creased , the purchasing price of beets has increased. direction are being taken. S pecial trials h ave delllon- convenience, the door is frequently of cram ped dimen
The n u m ber of factories working in  France diminished strated beyond cavil  that excellent results may be ob- sions, and instead of being preceded by a porch, wh ich 
from the t ime that sugar was taxed. During 1889-90 tained by using benzine. This method, however, while would be an i ntegral part of the archi tect ure, and 
there were produced 680, 000, 000 k ilos. sugar, 305, 000,000 efficacious, is  too expensive for general use. S ulphide which is absolutely essen tial in  our long, cold, damp 
kilos. molasses, and 2, 500, 000,000 kilos . p ulp. The lat- of carbon, when distribu ted on the surface of the soil, win t.ers, i s  boarded up wit.h " storm doors, " that are 
tel' was sold for $2, 000, 000. The total val ue of  sugar, will saturate the same with its vapors, so that the not only hideous in design but an actual obstruction. 
molasses, and pulp was $70,000, 000, or $144 per acre of  white worm perishes in the strata below. With the rapid increase in the value of land which has 
beets cult i vated .  For  some unknown reason, the  residuary product taken place in all our large cities i n  late years, a wild 

From the sugar manufactured, the government col- from molasses disti llation has undergone great changes fear lest any inch be wasted has resulted in  a com
lected in taxes $33,OOO, 000-taxes on alcohol, value of in  its composition. Five years ago 30 per cent of  it pactness of plan that is frequently painful.  The house
beet leaves, refuse from filter presses, carriage by rail, was potassic carbonate, but now nearly 40 per cent ; keeper longs for the roomy closets and ample store
etc. , are estimated at. $8, 000, 000. The total $113 ,000,000 potassic chloride was then 18 per cent, and now room s  of the old buildings ; the fine hall that once 
is  the amount representing the yearly national fortune 8 per cent ; sodic carbonate in 1884 averaged 17 per formed an imposi ng and appropriate entrance has 
fror;:} the beet industry, or $200 for every acre of land cent, and in 1889 only 12 per cent. Chemists offer no given place to the narrow entry th rough which it is  
cultivated in  these special roots, of which about $80 i s  explanation for these changes. frequently i mpossible to carry the larger articles of 
taken from the air and does not represent a loss to the Refined sugars consumed in Tunis  are i m ported from furniture. 
soil, etc. , but may contin u e  indefini tely ; the remain- France and Austria-Hungary. Raw sugars have a very The same difficulty i s  experienced in  the sharp, fre-
ing $120 represen ts labor, com mercial transactions, fer- limited sale. -The Suga1' Beet. quent turns which characterize so many stairways. 
t ili zers, etc. ----- ... 4 • � .. Bedrooms are pushed into corners where they seldom 

A new beet slicer gives cossettes in T-shape ; the cut- P rof'. Ewing's llIodel of M agnetized Molecules. have the benefit of pure, free air and the heat of the 
ting blades have an irregular, zigzag shape. The ad- Ever since the ti me of Am pere, physicists have been sun,  for no other reason than that space is  req uired for 
vantage claimed is that the small beet slices will  not familiar wit.h the idea that a magnetic substance con- ample reception rooms and state apartments, which, 
adhere to each oiher, and thus prevent the osmotic ac- sists of an assemblage of minute magnets. Prof. Ewing though used comparatively seldom, are treated as the 
tion of the circulat ing l i quid in the diffusers, a trouble accepts and starts from Weber's theory that the mole- most important part of the house. -The Telegram. 
now most frequentl y  occurring. cules of i ron and cognate substances are always mag- • 4 .  , • 

A very im portant new sugar process has been recent- nets, and that the process of magnetizing consists i n  Tile W ldtll of' Streets as A ffe cti n g Public Healtll. 

I y  discovered by MM. Vivien and Lefranc. It is  called turning them from their many directions into one di- According to an American contemporary, D r. And ers 
.. Fl uation . "  Most of the existing methods for heati ng rection.  has been making certain i nquiries in Philadelphia all 
sacch arine j u ices depend u pon l ime, baryta, etc. , for " E very one knows, " says Dr. Ol ivt- " Lodge, " that to the infiuence of the width of streets on the mortality 
defecation. The calcic-carbonic acid process eliminates when a substance is  subjected to magnetizing processes, from phthiRis, and as the result  of examining i nto the 
about 40 per cent of the organic substances a j uice may some of the magnetization excited i s  only temporary, local ization of 1 ,500 deaths he has arrived at the con
contain. The mineral elements are but sl ightly affect- while some continues permanently after the magnetiz- clusion that the n u m ber of phthisis deaths is smaller 
ed. A j uice having a saline coefficient of  26 and purity ing forces are withdrawn-a fact which may be ex- in proportion to the population in  wide streets than in 
coefficient of 85 when treated by existing processes will pressed by saying that the  molecules are strained out narrow ones, and that in  narrow streets the mor
have a S. C. of 30 and P. C. of 90. On the other hand,  of their old positions into new ones, and when released tality is greatest where they are long or where they 
by the jluation method the P. C.  becomes 95 to 96 ( ?) they spri ng back part way toward their old positions, form C111s-de-sac ; in  other words, com plete movement 
I n  this process a fiuo-sil icate of lead at 340 B. is  used. but do not completely recover unless the strain  has of air about dwell ings is a point of great importance in 
The quantitiy must be calculated to correspond to the been very small or the iron excessively soft. " connection with the question of pulmonary phthisis . 
requirement of each special case. The lead solution in Prof. Ewing has built up a molecular model of the It is on this principle that all modern by-laws as to 
exces!' Dlay be el iminated by the addition of a small  simplest kind, in order to show what real ly  happens to open space about houses are based, and it is as import
quantity of lime. Mechanical filtration follows and the molecules in the Succ'lssive stages of magnetization. ant to have wide open spaces behind  houses as well as 
the purification is then finished. The model consists of a large n umber of  short steel bar in  the streets in front, so as to secure a p roper through 

The last trace of lead may be eliminated in vari- magnets strongly magnetized, each pivoted upon a current of  air. There iI<, as a rule, not m uch difficulty 
ous ways. Juices direct from diffusion battery, when sharp vertical center, and balanced to swing horizon- in getting a reasonable width of street in the case of 
t reated by this method, subsequently gave masse C1�ite tal ly. The bars swing with but l ittle friction , and newly laid out areas for bui ld ing, b ut there is a con
of an excessive purity, and in  vacu u m  pan a hea\'y  their pole strengths are sufficient to make the mutual stan t tendency to put an undue l imit  on the needed 
yield of su gar. Attention is called to the economy of forces q u ite m ask the earth's directive force when they area behind dwelling houses. although this is a m atter 

jluation ,' the purification bei ng done when j u ices are are set moderately near one another. The group is  of the first importance as regarrls thA promotion of 
cold, there is considerable savi ng in caloric, which sav- arranged 011 a board which sli ps into a. large frame. ltealth and the prevention of a certain class of d iseases. 
ing is estimated at 15 per cent of total fuel req uired by The frallle is wound around the top, bottom, and two The observations from Ph iladel phia deserve the con
customary methods. In the residuary products may sides with a coil, through which an adj ustable current sideration of such sanitary authorities in thiR country 
be found phosphorus, potassa, etc. , from which,  also, may be passed to expose the group to a nearly homo- as have not yet acquired p roper control over the open 
Illay be regenerated the fiuo-sil icate originall y  used. It  geneous external magnetic force. Little magnets fur- spaces to be provided about new domestic buildings. 
is �mid that this prOCtll.!s cost nnthim: ; Oil tbe contrary, Disbed with air Vj;1.ues iIlustra.te capital ly wba.t ba.s Lancet. 
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Good Draugh&"rnen. THE MAGNETIC MAGNIFYING GLASS AND THE BOX 

OF NUMBERS. Draughtsmen worthy of the name seem to be a very 
Bcarce commodity in the engineering market j ust now, 
if the frequent applications of em ployers to this office 
can be taken as an index to t.he trouble they have in 
finding men to suit them, says the Engineering News. 

One bridge engineer said recently that out of eighty
odd answers to an advertisement for a bridge draughts· 
man, he did not find one that was worth employing. 
Even a satisfactory " tracer " is not easy to discover, as 
we know from our own experience. The trouble seems 
to be that too many so-called draughtsmen think that 
the art begins  and ends in handling a drawing pen 
and in inking-in a pencil plan practically made by 
some one else. They are exceedingly limited in 
their knowledge of mechanics, and know l ittle or 
nothing of structural details ; in  other words, they 

Should we want a new proof of the saying, Nihil 

novi sub sole, we might find it in the magnetic m agni
fying glass, of which we here reproduce two very dis
tinct forms, one of them dating back at least a century, 
since we find a detailed description of it in a work pub
lished in 1786. 

It is necessary to observe that. the bar should n o t  be 
too distant from the needle, particularly if it is very 
small, and that t.he pivot of the need le m ust be placed 
over the center of the bar, without which its indica· 
tion might be erroneous, especially when in the pieces 
there are several bars that may act in unison upon the 
needle. " 

After thus describing the construction and effect of 
the magnetic magnifying glass, Mr. Guyot passes in 
review the different experiments that it permits of, 
begi nning with the box of numbers represented in fac
simile in Fig. 1. This box is capable of receiving three 
blocks selected from among a collection of ten, upon 
which are inscribed the first nine numbers and the 

are neither well trained nor thorough in their 
work, and cannot be left to their own resources 
for a moment. 

The magnetic magnifyin g  glass is the iirst of the 
magnetic recreations described by the author, Mr. 
Guyot, of the Literary and Military Society of Besan
con. To describe the old apparatus is also to delScribe 
the modern one, and we cannot do better than to pass 
our pen over to the writer of the last century. 

Fig. I .-GUYOT'S MAGNETIC MAGNIFYING GLASS. 

zero, thus permitting of writing a great many 
n u m bers of three ciphers. In the interior of each 
of thelSe wooden blocks there 1s concealed a small 
magnet, the position of which differs in each 
block, as shown in Fig. 1 (No. 4). After markin g  
t h e  corresponding num bers on the bottom o f  the 
COlli pass once for all, it suffices to place the mag· 
ni fy ing glass successively over the centers of the 
three squares which indicate the place of the three 
num bers concealed in the box (in which they have 
been previously arranged in secret), in order to 
know each of them and to rapidly read through 
the cover the number formed. 

Fig. 2 represents the mod ern form given to Mr. 

There was a time when imported German labor 
of this class met all demands, and usually met it 
well ; but. for some reason that we cannot explain 
the supply has lately fallen off, and the more valu
able men already here are secure in permanent 
employ. The German technical schools devote 
much time to the thorough teaching of drawing 
as au essential adj unct of mechanical and civil 
engineering, and, as a rule, devote nearer twel ve 
than four years to the careful training of pupils 
fitting themselves for these professions. While 
we would not encourage young men to adopt the 
drudgery of draughting for a l ife occupation, i t  i s, 
nevertheless, one of the best schools for the me
chanical engineer that can be chosen ,  provided 
that he goes at this work well trained in  the 
principles and fundamental laws of mechanics, 
and always works with the combined purpose of 
making a good machine as well as a good draw-

Nos. 1 and 2. The ill.trument. 3. Cover of the box. 4. Arrangement of the 

Guyot's device. The experiment is made by means 
of four  rectangular blocks, the place of the mag
nets that they contain being indicated by t.he four 
letters of the word ALLO printed upon the cover. 
In lieu of a magnifying glass, two small card board 
tubes are used, one of which, C (the only one 
offered to the novice) is a simple cylinder closed at 
one end, for which the experimenter always sub
stitutes another tube, C', of identical appearance 
and containing the indicating magnetizing need le. 

ing. '.rhe same remark applies to  bridge draughtsmen 
and to those engaged in the design of metall ic struc
tures of all kinds. 

In the time now allotted to " scientific training " in  
the majority of our technical school, probably all the 
time devoted to draughting is such as can be safely 
spared from other work. But in too many of our 
schools a little less time devoted to pure mathematics, 
depending practically upon a retentive memory for any 
future usefulness, and more time devoted to funda
mental laws and to the training of the eye, the hand 
and the mind combined, would result in a graduate 
more useful than is usually the case to himself and to 
his employers. The I young man leaving his school 
m ust necessarily be an assistant until he has had time 
to gather that worldly wisdom and experience that will 
alone fit him to successfully enact the role of a creator 
or leader. But the better and more thorough the pre
vious training of the graduate, the better assistant will  
he  make and the more rapid will be his advancement. 
It pays the student, therefore, to devote more time to 
his training, and pays in a proportion that altogether 
exceeds that of the extra years involved in this train
ing. 

Notwithstanding certain prej udices against this oc
cupation, a really good draughtsman in the office of a 
bridge works or a machine shop, one who thoroughly 
understands his bueiness in all its d etails, commands a 
much better salary than the average engineer on a rail
road. And if he is an exceptionally experienced and 
good man, with individ ual push well developed, more 
doors are probably open to his substantial advance 
than is the case with an equally good man on railroad 
work. In any event, at the present time there is an 
army of idle men who call themselves draughtsmen, 
and will work for $60 to $75 per month, while the really 
well paid higher positions go begging for the lack of 
some one to fill them.-Tradesman. 

• • • • • 
Pambu&ano, a Sublltltu&e for quinine. 

Duj ardin-Beaumetz has, according to the Medical 

Press and Circular, recently called attention to the 
antiperiodic properties of a n  extract obtained from the 
root of a shrub called pambutano. The aqueous de
coction of the root has been largely and successful ly  
used i n  the treatment of malarial fevers, i t  has  been 
beneficial in a n umber of cases in which the symptoms 
did not yield to quinine. The isolation of an alkaloid 
has not hitherto . been effected, but the plant con
tains various fatty bodie8 and essential oils in  addi
tion to a special kind of tannin. All the active pro
perties of the root are extracted by maceration i n  
alcohol a t  60° . The writer in the Pl'ess and Circular 
adds that, w hile the high value of quinine as a febri
fuge and anti periodic is i ncontestable, the faults and 
failures of the old favorite do declare themselves from 
time to time, and hence the discovery of other vegeta
ble products which have similar powers is  not without 
importance, since some of these may and do succeed 
when quinine has proved i neffectual . -N. Y. Med. Jour. 

. . . , . 

magnets. 
Mr. Guyot describes no less than forty-six sciell -

. .  Have an ivory tube turned so thin that the light tific experiments that are made for t.he  most part with 
can pass i nto the interior of it. Give it a height of the lUagnifying glass and magnets. Our perspicacious 
about two and oue· half inches, and let it be nearly of readers will have no trouble in i ncreasing the n umber 
the form shown in Fig. 1 .  Let the top,  A, and t.he of them, by taking advantage of the well  known pro
bOttOlll , B, be screwed i nto this translucent tube, C.  perties of magnets and the laws of magnetic action.
Let there ue at the top of this tube a groove for the La Nature. 

reception of a lens or ocular, D, whose focus is two ------.... -,� ...... , .... -------
inches. Let the ivory circle, B, be open in  order that Beef Extract. 

there may be placed therein a glass, E, that you will We may, for convenience, divide the factory into 
cover within with black paper and a small circle of three departments : First, pressing ; second, bottling ; 
cardboard. Put a pi vot, F, in the center of this circle, and third, finishing. To the first of th ese, su pplies of 
and place thereon a very small magnetized needle, G, the choicest parts of the ox are brought in  the morning 
that is to say, a little smaller than the diameter of the of every working day straight from the shambles. It 
circle. Cover the latter with a glass, so a!< to secure the is at once cut up into succulent steaks, each of which 
needle and prevent it from leaving the top of its pivot. get a slight sprinkling of table salt, is then inclosed in 
Finally, let this  arrangement be a sort of com pass \ a new muslin bag and an outer canvas bag, and with 
placed at the bottom

. 
of �n ivo�y tube translucen t dozens more is placed between the perforated metallic 

enough to allow the duectlOn of Its needle to be per- I plate of an hydraulic press. When the company com

Fig. 2.-THE NEW FORM OF THE APPARATUS. 

ceived, and the eye piece of which serves the better to 
distinguish the letters or figures that are to be drawn 
upon the cardboard dbk at the bottom of this magni
fying glass. Let it have, moreover, such a form as to 
give this compass the appearance of an ordinary mag
nifying glass, and make one i magine that he perceives 
by means of it the objects hidden and inclosed secretly 
in different boxes, as will be explained in the course of 
this work. 

menced work, they were content with a press which 
took a charge of about 100 steaks at a time, but they 
have had to meet a greater consum ption than was 
anticipated, so that lately they have installed an ex
ceedingly powerful press, which would do perfectly for 
making bales of cotton, and this is tested to give a 
pressure of 400 tons. When the pile of steaks is put 
on the receiver, the whole is surrounded with a jacket 
(iced in  the summer), and the pressure applied. \Ve 
need not follow the process too minutely ; it is so 
simple. The j u ice as it is col lected is mixed with an 
innocuous preservative, set aside for a month to clear, 
and then transferred to the bottling department. Here 
the liqnor is filled into bottles by a siphon arrange
ment, so that the liq uid comes into contact with as l it
tle air as possible ; and the bottles when filled are 
transferred to a separate building, where they are 
corked, capsuled, labeled, and boxed. Our traveler 
observed that a girl examined each bottle before it was 
passed on to the capsuler, and any one which showed 
a speck of suspended matter, or was in the least cloudy, 
was set aside. It was ex plained that this is  part of the 
principle of the manufacture ; the liquor is the pure 
juice of beef, and in order that it may keep, the most 
rigid attention must be given to exclude foreign matter 
from it, and, as far as our representativa could j udge, 
the principle was adhered to throughout. And what 
becomes of the pressed steaks ? Well, they are like 
card board when they corne out of the press, and as 
dry as a stick . -Che m . and Drug. 

.. . . . .. 
Powerful Hopper Dredger for the Nicaragua 

Canal. 

Tbere was recently launched at Ren frew, complete, 
with steam up, a powerful scre w propel l ing hopper 
dredger b uilt and engined by Wm. Simons & Co. , for 
the Nicaraguan Canal Construction Company under 
the direction of Cbief Engineer A. G. Menocal. 

THA'r acid phosphate quiClkly attacks the teeth is an 
observation recorded by Dr. Head, D.D.L. , in Int. 

Dental Journal. 

. ,  When this magnifying glass is placed at a small dis
tance above a magnetized bar or any box in which the 
piece that contain s  the bar is hidden, the magnetized 
needle cont.ained therein will necessari l y  place itself in 
the same direction as this bar, and will, conlSeq uently, 
indicate which side is its north or its south. The north 
of the needle will indicate the Ronth of tbe bar. • 

This vessel has a capacity to carry 400 ton s  of dredg
ings, and will load itself  with ordinary material in an 
hour. The bucket ladder, which works in a central 
well, is fitted with an endless chain of steel buckets 
and adapted to dredge banks and bhoals to a depth of 
35 feet under water level. The hull is constructed with 
the builders' patent raised forecastle, which permits 
the buckets to dredge ill advance of tbe hull. 
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RECENTLY PATENTED INVENTIONS. 

ElectrIcal. 

DYNAMO ELECTRIC MACHINE.-Charles 
P. Scheuritzel and John L.  IIess. Brooklyn. N. Y. Ac· 
cord ing to this invention, the armature i s  formed of 
coli" of equul length made separately and applied to 
the armature to overlap each other and form a regular 
series around the armature core, there being a novel ar
rangement of commu tator bl ushes, whereby the current 
may he given from the coils singly In succession or 
from two or more coils in paral lel, and the generator 
and motor being operated upon an open or closed 
circnit plan. 

M echanical. 

C A N  MAKIXG MACHINE. - Mathias 
Jensen, Astoria, Oregon. This invention covers im
provements on formerly patented machinery for similar 
purposes by the same inventor, to increase capacity and 
i nsure certainty in  capping and cri mping cans after 
they are fil led, without s pi l l ing the contentF" the inven
tion covering various novel features and combinations 
of parts. 

HORSHSHOE HA:.\DIER. - George T. 
Peters, Butte C ; ty, Montana. The face of this hammer 
has two sides extending at an obtuse angle and both 
having a roughened surface, the apex of the face being 
flattened and left blank, making a hammer specially 
adapted for quickly and conveniently sharpening calks 
and toes for horseshoes, and fitted for usc from either 
side of the anvil .  

TOOL FOR POIXTING MASONRy. --Jesse 
A . Blanchard. Dulutb,  :'\Iilln. This tool has two op
posed plates loosely c<lllnected, bctween one edge of 
which the wedge-shaped member of a handle is adapted 
to enter, a heart being inserted at the opposite edge, 
making a 1 001 especial ly adapted for masons' and brick, 
layers' nse, and which may he employed to face th� 
mortar between the courses as de�ired. 

BOOK-LETTERING MACHINE. -George 
H. Reynolds, New York City. Mountcd on the frame 
is a vc rtical l y  reciprocating head hlock, with a central 
slot and front and rear guidc ribs, pallet· carrying loops 
engagin� the ribs. and other novel features, forming a 
machine designed to facilitate book finishers' work. 

A gric u l t u ral. 

SEED DROPPER.  - Albert J. Helvern 
and William B. Schwalm , Walton, Ind. Combined 
with the seed drop bar, lever, and actuating mechanism, 
is an endless chain belt, an adjustable weight connected 
with the lever, friction rollers carried by the b"' t en
gagmg the weight, luaking an attachment for planters 
with which i s  connected a marking device to effectual ly  
check th e rows. 

SAFETY CLEVIS. - James F. Forrest, 
Poynette, Wi". This device has two mem bers. of which 
one is pivotal ly  connected by an ordinary clevis with 
the end of the plow beam , and the other to the whillle
tree to which the team is hitched, forming a s imple and 
durahle device by which thc team will bc detached 
from thc plow when the latter strikes a rock, root, or 
other obstruction. 

1lI1 �cellaneo Ul'. 

CLOTHES LINE PROP. - William B. 
Adams, Grecnfield. Ohio. This is  an extensible prop 
stick for the support of stretched and filled clothes 
li nes, whercby the line may be held at the desired ele
vation, while the stick may be closed together to re
duce ils height, affording a light and compact device. 

VENT Box. - 'Valter E. W a r n e r, 
Brooklyn, N .  Y. This box has venti lating surfaces, a 
bottom outlet, an aperture in one side surrounded by a 
conpling. and means for attaching the body to a sup
port, being designed for use in connection with the 
plumbing system of bnildings, the boxes discharging 
any foreign matter entering and provid ing at all tImes 
for a perfect circulation of air.  

BEDSTEAD ATTACHMENT. - James B. 
H i l l  and W i l l iam D. Gohn, Z i l waukee, Mich.  This  is  
an outrigger device consisting of a mattress frame 
having at one end a hook adapted to drop over and 
grasp the top edge of the bed rail, with a hinge connec
tion at the other end to permit the mattress frame to be 
swung arou nd and folded behi nd the head board, the 
device heing designed to take the place of a cradle or 
crib for accommodating a baby at the side of the hed . 

CAMHRA S'rop. - Lyman G. Bigelow, 
Chattanooga, Tenn. By this  Invention the stop or dia
phragm for a photographic camera i s  made with a 
central opening surrounded by an annu lar network, or 
a transl ucent or transparent film, tinted or l ined or 
st ippled, to Cllt off only a portion of the margInal rays, 
the light paBsing freely through the center, the design 
being to soften the image while retaining its clearness 
of definition. 

pinion, while a cOll('.entric countersunk screw holds 
down the pinion on the arbor and compresses the screw. 

SEWING MACHINE. -Clarence Harman, 
Omaha, Neb. This inventIOn covers improve ments in 
the shnttle-carrying mechanism, the stop motion, and 
the feed mechanism and regulator, designed to make a 
simple, strong and i nexpensive machine which will be 
as efficient in operation as more complicated machines. 

FIRE ESCAPE. - George W. Bowman, 
Red Cliff, Co1 .  'l'his  escape is  made in thc form of an 
easy chair, so constructed that in  its descent a guy tape 
or rope will  be so wound as to re turn the chair from the 
gronnd to the elevation it had descended from, a .imple 
form of brake being provided whereby the occupant 
of the chair may regulate the rapidi ty of its descent. 

SASH BALANCE. - Will iam Cashner, 
Plcasant Hill,  Mo. By this inventIOn the upper and 
lower sashes are supported by BUS pension cords secured 
to pulleys actuated by springs contained in them, the 
pulleys being on a shaft journaled in bearings i n  u p
rights to turn in either direction, and both the springs 
being called i nto play by the lowering of either sash . 

BELL CORD ATTACHMHN'l'. -George A. 
La Fever, Selkirk , N. Y. In C0111le(�tion with a clamp
ing device for holding the cord is  held a knife or chisel 
and operat.ing mechanism to cut the cord, the device 
being designed for attachment to rai l way carl'3, to cnt 
the bell  cord when the cars separate accidentally. 

SPRING HIXGE.-Herman A. J. Riec k
ert, New York City. The hinge casing: has one c losed 
end in which it; a helical spring against which rests a 
s l i ding ring having a cam-shaped opposite face and 
meaDS to prevent its rotati on, a pivot or pintle entering 
the open end of the casing and having the face of its 
inner extremity shaped to correspond with the cam 
face of the ring. the hingc being adapted to support 
heavy doors and render them self-closing. 

BOLT.-Fran k W. Wallace, Utica, Miss. 
This inventIOn relates to doublc bolts arranged at the 
top and bottom for half doors which meet in  the middle, 
diVIded window shutters, etc., and provides for simul·  
taneously operating or drawing such bolts, instead of 
pnl l ing on a hanging chain for the upper bolt and 
drawing the lower one by hand, etc. 

LAWN SPRINKLER. -Robert Fran ken, 
Pomona, Cal . This i s  a sprinkler i n  which the force of 
the water automatically revolves the discharge pipe to 
distribute a fine spray of water around, the stulld pipe 
having an air  cbamber thereon, and a joint sleeve ex
tending th roughout the length of the guide tube, with 
other novel features. wherel:y the head joint i s  made 
water-tight, and any leakage is avoided. 

P o  U L T R Y  DRINKING FOUNTAIN. 
Glenn C. Burrell and Edwin H. Roblee, Canisteo, N. Y.  
This  fountain has a reservoir and trough fitted in a 
heater receptacle, whereby the water suppl icd is heated 
while in both the reservoir and trough, and the water 
will be kept in a clean and wholesome cond ition and 
furni.hed in sufficient quantities for the poultry. 

COl\IBINED BED AND LOUNGE.-Henry 
Burgess, ChIcago, I l l .  Combined with t h e  frame is  " 
folding back adapted to be let down into the frame into 
a horizontal position to com pI etc the bed, the article 
having the ordinary appearance of a loul1ge9 and being 
capable of use as a lounge and as a receptacle for bed 
clothing. 

HAT OR BONNE'.r Box. - Andrew C. 
Mack, Portland, Oregon. This box is  mude of triangn· 
lar shape i n  cross section, of card board or other suit
able material, and preferably foldable, the construction 
heing speCial ly  designed for the packing of mill inery , 
hats or bonnets for shipment, so that the hat will  be 
held stationary and the trimming cannot he crushed. 

WAIST AND SKIRT. - Camil le  Caen, 
New York City. This i s  a combination garment so 
made that all the under garments may be attached to a 
s ingle waist, to which the skirts and other u n dcrwear 
al'e so connected that their weight is sll stained mainly 
by the hips, leaving the waist and adjacent parts of the 
body untrammeled. 

SHIRT AND SUSPENDERS. - Herman 
Peiter, Norwalk, Conn. Accordin,g to thiS invention, 
two endless bands are secnred to the shonlder portions 
of the shirt around the armholes, on the interior, and 
pendent suspender pieces are extended through sl its in 
the shirt to the bights of the endless bands, there being 
adj ustable button straps on the suspender pieces. 

PAIN'.r. --John H. Bakel', Chicago, II I .  
This paint is  composed o f  l inseed oil, white lead, water, 
plaster of Paris. a drier, and other i ngredients, iu 
specified proportions. designed to make a paint that 
WIl l  be thoroughly water and weather proof, and will 
not crack, blIster, or become sticky with exposure to 
the sun o r  weather. while also being a non·conductor 
and not affected by froBt. 

NOT>;.-Copies of any of the above patents will be 
fnrnished by Munn &; Co" for 2.5 cents each. Please 
send name of tbe patentee, title of Invention, and date 
of this paper. 

NEW BOOKS AND PUBLICATIONS. 

PALATH PLATES. - Ludwig Pritzius, 
Ludwigshafen. on-the·Rbine, Germany. This invention 
relates to the making of caontchonc plates for artifiCIal 
teeth, and provides an apparatus by means of which the 
plates may be accurately moulded and rendered hard 
and den,e, the apparatus being free from danger of ex- THE CHEMISTRY OF' IRON AND STEEL 
pl osion dnring the manufactnre. MAKING AXD OF THEIR PRACTICAL 

USES. By W. Mattieu Williams, 
DIE F'OR MAKING JEWELRY. - Henry F. C. S. , F. R. A. S .  Londou : Chatto & 

B. Veit, New Yark City. A 101lgitudinal ly  channeled Windus. 1890. Pp. ix, 420. Price, 
steel stock is provided, adapted to receive n Beries of in- $3. 00. 
dependently engraved or embossed dies, to form differ-

The well known author of thiR book, having been 
ent combi nations, clamping plates and screw bolts being 

formerly chemist in the works of Sir John Brown &; 
secured to the ends of the die stock to hold the dies in 

I h 
. 

d' b '  ffi . l " d  d '  
Co.,  of Sheffield, may be considered as s peaking ex 

p ace, t e comp�slte Ie �Ing as e CJellt �8 a so I Ie. , cathedra in treating of i ron and steel . The subject is  
and �ccom�hSh�ng ; saVIng of ex pense III a factory 

one of never_ceasing interest to the modern scientific 
manu acturIng Jewe ry. 

reader, and Mr. Williams' distribntion of material ex. 
C A N  N O N  PINION FOR W ATCHES. - hi bits pecu l iarly good judgment. Starting with the ores 

Frank P. Allen. Fort Gaines, Ga. This invention pro- of iron, their rednctlOn and dissociation, the blast, fur
vide� means for adj usting the cannon pinion to the nace, puddl ing, man i pul ation, and physico-chemical  
arhor of the center wheel with a constant frictional changes of iron and steel are treated. Impurities and 
eon tact.. a COllP,Il\'P Fpring heing interposed between a their t:ffect. t.he Be8�emer proce��, aud a them'y of steel 
�hol1ld�r ou th� "rbor and tbe inner end of the cannon are suggestive titles. Under t\uxing, thc author gives 

his theory of soldering, to which, however, full adher
ence can hardly be given. It is  exceedingly doubtful 
If reoin uSbd as a flux in  solderIng reduces the oxide of 
tin, as the heat is so low. This i s  the theory proposed 
by the author. In treating of sal-ammoniac as a flux 
he curiously omits the analogous effect produced at 
ordinary temperatures on mercury by an aqneous solu
tion of mercuric chl oride. Any one who has worked 
with the blowpipe wil l  also be inclined to doubt hi s  
theory of the volatilization of borax carry ing with it a 
diesol ved oxide in the brazing process. 

THE CENTURY DIC'l'IONARY. Vol. 4. M 
to P, i ncl usive. Pp. 1323, 1 ,500 ill us
trations. The Century CompanY,New 
York. 

The fourth vol ume of this monument of American 
scholarship does as much as its predecessors to estab
lish the character of the book. It is real ly  of dual 
character . It is in the first place a dictIOnary. As an 
instance of this the editors cite the word put, which is 
Ire"ted etymologically and lexicograph ical ly in seven 
columns, including 17 definitions and 169 special 
ph rases. But to keep abreast of the times a quanti ty 
of special words, trade and scientific terms. had to be 
given. These in  many cases are il lustrated with cuts 
in the text. From these the work acquires an encyclo
pedic cast. Thus its possessor will  have at once a dIC
ti onary of about 225.000 words and an encyclopedia . 
Our space, it is evident.. is qnite insufficient for a review 
of this really maglJificent work. We trust III the fu ture 
to notice the successive volumcs� of \\'hich two are yet to 
come. 
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T he best b o o k fo r  electricians lind beginners In elec
tricity is " Experimental Science." by G eo. M. Hopkins. 
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For Sale.-Farrel Fonndry and Machine Company six 
ton iron crane, 20 feet radius. and in perfect order. to
�ether with iron and stone base. Nearly new_ A pply to 
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MagiC Lanterns and '1ltereopt.icous of al l prices. 
Views illustrating every subject for public exhibitions. 
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logue free. M cAllister, O ptiCian, 49 Na!'sau St.. N. Y. 

Wanted-Postion as assistant to superintendent of 
manufacturing concern in or near New York. by youn" 
engineer (24) ex per ienced as drau�htsman on mechanical. 
architectural and topograph ical work. also accustomed 
to use of field i nstr um ents , t ransit.  level,  etc. Severai 
years' experience in factory. Can give reference. Ad .. 
dress " Engineer." ;� 'Vall St., N. Y . •  8th fiool'. room 25. 

�Send for new and comjJlete catalogue o f  Scientific 

and other Books for sale b y  Munn & Co . •  361 Broadway. 
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Names and A ddress lllllst accompany all letters, 
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i nformation and not for publication. 

Re1'erellces to former articles or an8\\'ers t:;hould 
give date of paper and page or nnmber of question. 

Inq ul rles not answered i n reasonable time should 
be repeated ; correspondents will bear in mind that 
Borne answers requ ire not a little research. and, 
though wc endeavor to repl y to all either by letter 
or i n  th i s  department, each mnst take his turn. 

Speci al Written I n formation on mal ters of 
p{>rsonal rather than general interest cllnnot be 
expected without remuneration. 

Scientific American Supplem ents referred 
to may he had at the office. Price 10 cents each. 

B o o k s  referred to promptly suppl ied on reccipt of 
prIce. 

Minerals sent for examination ihould be distinctly 
marked or.Jabeled. 

(2672) Optician wri tes : 1 .  It happens 
quite often in my business that I receive rubber eye 
glass frumes as well  as zylouite cye glass frames, broken, 
for repair. I do not know of any method by which ,uch 
broken frames could be success fully rej oined without 
the nse of w ires , etc., and you would greatly oblige me 
by explaining to me the method required to accomplish 
it. A. YOlI cannot suti.factorily mend these articles. 
A spccial cement is Bold for zylonite, bnt there is l i ttlc 
chance of your secnring a good joint w i thout riveting. 

2. I wonld also like to know if there is a fluid or chemi· 
cal compound that will make old steel frames for eye
glasses blue again .  or if there is any way to blue any 
steel frame ontside of the heati ng process. A .  After 
polishing, lacquer with shel lac and alcohol col ored with 
aniline or Prussian bl ue. 3. How to polish or rather 
repol ish the brass parts of a telcscope or microscope if 
they are shop work, .0 as to look l ike new again, 
P08scsRing that goldish, fine appearance ? A. For pol
ishing lise putz pomade, fol l owed by the finest rouge. 
The lacquered parts must be coated while warm. The 
smallest trace of oil will injure the work. 4. How is 
the gold finish pnt on opera gl asses ? A. By electro
plating. ii. How can I flgurc out the power of a tele
scopc, microscope, or field glass ? A. As a practical 
test for small telescopes, etc., look at a brick wall wi th 
one eyc looking through the glas" and the other look
ing directly at the wall .  Count the divisiolls between 
the bricks as seen through t he glass corresponding to a 
single brick as seen directly. This gives the magnify
ing power. For a microscope the following is a practi
cal rule : A stage micrometer is placed in the field, and 
the instrument is focused on it ; with a camera l ucida 
a convenient number of divisions of the micrometer is 
drawn upon a piece of paper. The divisions are 
measured and their relation to the true size of the scale 

tiOllS. gives the rnagnifyin� power in diameterEl. A camera 

The Scientific American Architects and Builders lucida can be i m provised from a cover glass fixed at an 

Edition i s  issued mouthly. $2.50 a year. Single copies, 
25 cents. Forty large quarto pages, equal to abont 
two hundred ordinary book pages : forming. pra.cti
cally, a large and splendid MAGAZINE OF ARCHITEC' 

TURE. richly adorned with elegant plates i n  colors and 
with fine engraving' , i l l ilstrating the most interesting 
examples of Modern Architectural Construction and 
allied snhjects. 

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

af any Architectnral publication in the world. Sold hy 
all  newsdealers. 

MUNN &; CO., PUBLISHERS. 

361 Broadway. New York. 

angle of 45 degrees to the eye piece by a lump of bees-
wax. 

(2673) W. G. 1\1. a�k� : 1. What is the 
cheapest known freezing m ixture a u d  h o w  is it  used ? 
A. 1 part salt and 2 parts ice, or 1 part nitrate of am· 
monia and 2 parts water. The latter can be nsed and 
then the salt can be recovered by evaporation . 2. What 
is the least expensive to l iquefy sulphurous acid, after 
it has been converted into a gas ? A. Pressure. 3. About 
what will be the cost per year of operat:ng an electric 
light plant of eight incandescent lights, the lights to bnrn 
ahout tell hours per day, and not. considering the co. I 
of power ? A. Four lamps wil l  repretient 80 lamp honr!:' 
per day or 29,800 lamp hons per year, represent ing 

© 1891 SCIENTIFIC AMERICAN, INC.
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abol l t $25 cOI I� llmptlOll of lamps alone. Attendance, 
Oil and general maIntenance cannot possibly be esti � 
mated Without fu l l  knowledge of the case. It would reo 
quire a comparatIvely small portIOn of a man's time. 
4. Where is the Herreschoff marine coil boiler made ? 
A. 'I'he Herreschoff Manufacturing Company, Bristol, 
R. I. 

('2674) G. C. W. asks (1) for formula for 
arsenic complexion wafer8. A. Arsenic should only be 
taken !nternal ly nnder advice of a physician . :l. Re· 
commend books for the beginner at pattern making. 
A. \Ve recommend " The Pattern �laker'8 ASt'listant," 
by Joshua Rose. price $2.50. which we can supply. 3. 
Give number of S C I E .'J T I F I C  A)[E RICAN or SCIENTIFIC 

A M E RICAN SUPPLE ME"T that gave directions fol' laying 
out and rnaklllg a photographic camera bellows out of 
paper. A. We refer you to SUPPLE MENT, No. 625. 

Jcitutifi c 1\mtricau. 
method is to determine its specific gravity. Silver may �����I' ;�3ii�';\�a':,���e: b: ',t' ii: ':i;i: Eberhardt: : :  i�:¥�� I �l�� ��;�;:.V�I.

V
��'lit�;)(he\!,.���

e
�s�).r� : : : . ti:t� 

be dissolved In nitric aCId. It should, with excess of Ba�ket cover, W. H. Chilman . . . . . . . . . . . . • • • . . . . . • . . . 44:{.568 lqre extingui8her. B . . J .  C. Howe . . . . . ' . !!g:ij�� ammonia. give a colorles!-J, clear �olutioll. Sulphuric �:���t ����I����fga1
ra�d �a��nJ:�e ·i>iitii: · · · · · · · · 443.710 ����k�

xt�������lird:r
�!(��:��c. W. S. l4 uller 

acul may be used to test for lead. Battery :-5ee GalvRmc battery. Secondary bat- Flooring' clamp . . 1. H.  Giesey . . . . . . . . . . . . . . . . . . . . . . . . 4<t�.9t1l 
i • tery: . ��lush tank !:Iiph01,l. O. Mulvey . . . . . . . . . . . . . . . . . . . . . . . 44�.!�� 

(2684) (" .  S .  wrItes : A man has a field Beams t o  walJs ,and truss and guder beam, , �,ood �utter., M. � ader: . . . . : . . . . . . . . . . . . . . . . . . . . . . .  >14.1 . • .  )4 

whose sides are to f'uch other as ;) to 6; if one foot be I Bed67gr�:���s�·n�� \��Iru���rdsali: : : ·. : : ·. ·. : : ·. ·. ·. ·:� : :  :n:�� }��I�\��':ipp��: ��
a
h����fl.°B�����enA . . . . . . . . . . . . 44:1.5;,0 

added to each side, It \\ ill contain :� square feet. What Bed pan. B. A .  Dug�t . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  44? 5� }-!:ue� burn�r, l Iqmd,' C . . 1. ��dmonds . .  . . . . . . . . .. . . . .  44.).��� 
. Hevel .  G M .  Redway . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  44:i,53.1 li ulhng ml l l . � .  & G . l\larttn . . . . . . . . . . . . . . . . . . . . . . . . .  44.�, j _ �  

are the lenglhR of the sides ? �\. Calhng the length III BICycle F. H.  Holte . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  443.R15 Furnace. :-5ee Hot air furnace. 
feet of one .. ide x and of the ottlf'r sidp y we have the BICycle: W. A. Flem ing . . . . . . . . .  . • . . . . . . . . . . . • . . . . .  443,938 Furnace, G. W . I£nslllger . . . . . . . . . . . . . . . . . . . . . . . . .  443.7.');-) 

, • . , Bicycle. [4'. B. Hunt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  44:1,721 GauJ;{e. See l\iIcrometer gauge. Planter gauge. 
proportion : Binder temporary, Blackburn & Brimm . . . . . . . . . . 4.4.3.t154 Oalvanic baltery, G. A. Sm ith . . . . . . . . . . . . . . . . . . . . . . . 4":�,97e 

!) Binder: temporary, C;. B. Clark . . . . . . . . . . . . . . . . . . . . . . 44:{.(iti7 <lame, C. B. 'l'odd . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  443.60-1 
X • Y . . •  ) . () or X - - y (1)  lUnder temoorary. T. Faifer . . . . . . . . . . . . . . . . . . . . . . .  44·3,935 Game apparatus, W. J .  Armstrong . . . . . . . . . . . . . . . . . .  443.&9 • .  . . . . - 6 Blacku;g ca�e, C. [4'. Demme . . . . . . . . . . . . . . . . . . . . . . . . .  448,825 Game apparatm�, D. Clement . . . . . . . . . . . . . . . . . . . . . . . .  443.�'; 

From the conditIOns of t he problelu we have �gjj��: ��: ��:�� bb�irgr. ���
m

:�J t:j!gtr���·dih�:,V
l
key 'tu'r'ner"for:' I�: 'ii: 443, 1 1 4 

(X - I ) X (y + l ) = :304 

substituting G Y+ l) X (y + I ) = W4  
(2) Boiler IncrustatIOn, apparatus for preventing Rockafel low . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  443,543 
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Bookcase and student's table, W. J. Mecoy . . . . .. . .  ,143,713 Gas burner. fuel, J. F. Mains . . . . . . . . . . . . . . . . . . . . . . . .  443.83'.! 
Book, coupon accoullt. D. If. Parker . . . . . . . . . . . . . . . . �U:{.973 Gus meter, W .  'V. GoodWi ll et al . . . . . . . . . . . . . . . . . . . .  443.�lOJ 
�gg�.r:�cC�i�·:n

a
d
u
��CO�d .

. .  
H: LOe·W·e�b�cii:: : ::: : : :  1i:{:m g���: C�S� r!��:na�:�h . . . . . . . . . . . . . . . . . . . . . . .  44il.858 

(2675) 'V. E. D. writes : On examination redncing 11' + 2'2 y = :�j3'6 Book stand, .J. W. & C. T. Kn ipp . . . . . . . . . . . . . . . . . . . .  H�.966 Gate. W. McCle l land . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  443.&,) 
solving y = 18 feet. Books. machine for securmg hange", to the corn- Gate or semaphore operating mechanisID.lJ . W. 

of a burned-ont Edison incandescent clectrlc lamp (16 X = 1� •. ers of • • ! .  W .  Collier . . . . . . . . . . . . . . . . . . . . . . . . . . . 44:;.498 Steele . . . . . .  . . . . . . . .  . . ' . . . . . . . . . . . . . . . . . . . . . .  44.).�29 
candle power), I noticed around the inside of the neck r . 1 • •  �g�l
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.�.��:: ttl'/?: 8r::.�dg'�t�������: J�����n;ond · : : : : : : � : : �  . . .  : � : : : :  !:�:� 

of the globe a very thin deposition of what appears by I The problem cannot eaSIly be SO l ved by pll
re arIthmetIc. Rg�!I: J�st�h��)�: ����:��������� ���� .� .. .  ��.

v
��: :t�:�l g��i; �T����:�: f: r���f��: : : : .' .'  .' : : : : ' : .  : : . : : : : : : : : :  !i.�:�� refiected l ight to be copper. But on looking through I t  (2685) J. S. writes : How should I con- M J M H h 44'\ '1"1 G . b d di '1' C W ' lk '  443 6'1!l 

��Ul:s�t�cic!l
e
f�� lorin�n� t�� n'eck's' o'f, w·.'Pairiter 443:728 G�:��. p� I-��

r
G�g�();� .

.
. : . . .  1 . .  I.� : : : : : : : . : : : : : : : : : : :  443:,59 as it is trans lucent, the substance is of a beautifu l nect COil with cells. in n pocket battery ? Battery is a Box. See �'ire box. Match box. Grave marker and bouquet and flag holder, T. E. 

chlorme green. \Vill you please tell me whether it is pbysicianls battery With three cells, current breaker Brake. See Car brake. Barrow . . . . . . . . . . . . . .  " . . . . . . . . . . . . . . . . . . . . . . . . . . .  443,741 
copper or not ? Why does it appear green by trans- and lllduction coil . A. It the connections are broken, Bread preserver and protector. J. A. Parker . . . . .  443.fi37 Guard. See Passenger J!uard. Railway cattle 
mittcd l ight ? What probably cunsed the deposit on you will probably find their remains under the case in ��l�f:bIT;,.'i-·-��';,.�'���thpi;;ce ·ior; ·G·. Meyer . " : ' : :tU:� Ha:;,�

a
t!tener. A .  L. llr l l  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  443.520 

the inside of the vacuum globe ? I have observed but grooves, possibly covered " ith a thin board or with ���tVe.
wp�1"'�G��y:����: .�·. �:. :::.����i.���: .::: : : : :tt�\� �:�di�Ck

s��Pli���:h
8;�dJ��re. T. A . Rohrman . . 443.5U 

two or three instauces of such a thing, and ain much pasteboard. Connect your battery thereto, one end to �����r�
o
�e
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bu
r{.er: · 'ii

y
�:t'ro� 44:�,846 n:�:l�r�iC���!��O���a:IlJ�'tle��.�.� .��.����' 

. . . . . . .  443.607 puzzled at the phenomenon. The deposit always takes each connectIOn. carbon burner. Petroleum burner. Harness machme. W. Jame.. . . . . . . . . . . . . .  .443.676. >143.679 
place in a hurned out glohe. A. The phenomenon 

(2686) H. W. R. writes : I have two ��I;;ri)�afr:���:
r
Br�C�·.:�r�
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.
: : : : : : : :  �f:l:��S you describe has often been ob�erved. It is due to 

jars of acid deadened ,\lith zinc ; one jur I used sheet Camera apparatus, sl Ide, and extenSIOn bed. H. Harrow, diSk , S. RItchie . . . . . . . . . . . . . . . . . . . . . .. . . . .  443,793 
the deposition of an exceedingly thin film of metalEc Can����e'd�lirlg 'ap' ·p·<i�atus·. 'ii: A: HUghes: : :':. : : : : :  !!�:��g tl:�::�t��s.��·I��·I�b�;;or·. '\v: ·H: 'Paliiier: : : ' : : : : : :  ll�,'��� copper, which, l ike gold, is green by transmltted light. zinc, the other I used zinc out of galvani7.ing pot ; the Calle, etc., shredding apparatus for, H. A. Harvesters. straw dump attachment for com-
'rhe green is complementary to the red color sllown one with 8heet zinc I can use, the other I cannot n8e � Hughes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . 443.52;� bmed, A. McDona ld . . . . . . . . . . . . . . . . . . . . . . . . .  443.648 

by reflected light. when the iron is put through the latter, the tin w i l l  not 8:� g�:�:·��c�a�l
i:�: 'R:: 'Sheidon: : ::::: .":::: : ' : : : ti�:�fl �::;�;� a�e

p
e
ai:[u�:;�;�·s . ,:.

a
�t�v����:�·: . . . .  . . . .  443,82U 

(2676) J. H . B. asks how large copper 
pipeR are brazed and bent. say 4 inches to 6 mches 
diameter, and whethl'r flanges to be attached to such 
pIpes hy brazing require a sp(�ciul mixture or will any 
ordlDury bruI?-8 answer ? A. The s.eams are filed off so 
as to come accurately together. They may be lapped or 
butted. In the latter case the metal may bc cut into 
teeth, 80 as to constitute a 8pecies of dovetaIling. Spel
ter, an al loy of zinc and copper, is used in powder or in 
sheet as the brazmg materIal . As flnx. borax which hus 
been heated to expel almost all the comhined watcr and 
has then been powdered, is used. The borax and spel
ter are placed on the I lne of the joint. and heat from a 
blow pipe, hlaBt lamp, hearth. or oven is applied . As 
the borax melts i t  rullS into the joint by capil lary action 
and is foil 0\\ e" ooon after by the melting spelter .  The 
pipe mnst be held absolutely stationary as regards the 
joint. and as Deeded, more borax or 8pelter may be 
suppl ied during the prOCe8-8. More Will be learned from 
8eeing It done than from any description. Th� bend� 
mg i8 dOlle by rolls and by hammermg. Special hrass 
is sold for the brazing. The same answers for joints 
and fiall!::(es. 

(2677) R. A. asks : How many feet of 
i l luminating gas Wil l  a gal lon of 88° gasoline make in 
a carbureter where the air is passed through the gaso
l ine in smal l jets under vressure ? Are there any works 
published in which full data is  eiven. about gas made 
from hydrocarbon oils ? A .  Reliable data on the above 
matters are wanting. The custom is not to meter the 
gas thus made, and hence the difficulty of gettmg ac
curate data. As regards true gas made.from naphtha. it 
is treated of in works on gas making. It 18 used as an 
:l.ddition to water gas, in qnantities produced by from 
a to 6 gallons of naphtha per thousand cubic feet of fin
ished gas. 

(2678) W. C. Van N. writes : On page 
400, of vol . IVl i i . , there was a description of a new style 
of pad for hektographic work. In trying to use it I 
made a failure. At least the work was not satisfactory 
to me. Can you tell me whether it has proved a suc
cess ? There is a machllle for sale called the " express 
duplicator," which it is claimed dupl icates without the 
t rouble of washing the pad. Is it simply the pad 
described in your paper ? If properly managed. will 
the pad described by you do the work claimed by the 
dupl icator ? A. The pad, i f  properly prepared, should 
work. It is supposed to require no  washing off, the 
blotting paper absorbing the ink. We can only sug
gest a new trial. Be careful to use the best quality 
of blotting paper. It corresponds substantialiy in its 
aJlegcd working with the U duplicator " you mention. 

(2679) G. W. L. asks : How long llI ust 
two cy l i nders of tir: or galvanized iron. 1 foot in diame· 
ter. be to support 200 lJounds on the water and not sink 
over 6 inches ? They are to be used in connection with 
a water cycle and air tight. A. Much depends upon 
the weIght of the iron that you make the shel ls of, in 
the computation of the floatatIOn. I f  made of very l ight 
iron and with proper lines for speed, the cylinders 
should be not less than 12 feet long; 14 feet would give 
better results. They would not sink 6 inches if of 
proper l Ightness. 

(2680) W, R. asks how to make a bright 
green ink from verd igris (copper acetate). A. You can 
approach to what you want by mixing verdigris with a 
solution of shellac in borax water. It WIll be very im
perfect as an lllk. 

stick, but it will when put through the acid wi th the Car coupler. E. A. Wllcox . . . . . . . . . . . . . . . . . . . . . . . . . . 443.ti:!1 Heating baking compartments or cookin2' vessels. 
sheet zinc. Can you tell me the canse of thi8 ? A . A �:� �g���ng�: �;'. �.Ati���m�n

. ::::::::::. :
.::: .

: .
. . . ::. �!t�U He:it�;'a�f�:

r
�������: rv.1�0}l�:h�·leY· : · : : : : : : :  .. : :  !!�:� good soldering fluid must be pure. It should contain Car coupli ng, I larvev & Kane . . . . . . . . . . . . . . . . . . . . . . 44.i.!nti H igh resistance compound. W. G. Bremer . .  443,4�7, 44H.56.'> 

only chloride of zinc and pal ammoniac. The zinc ��� ���n��: t,: ��T.��
i�;chesier: : : : : : : : : : : : : : : · : : : : : ::�:� n�r:t�I'nl:·d�� i��?�l�Ck: A : ·i;:ii;nchin�n: ·:. : : : : : : : :  1:�:�� 

from the gal vanizing pot has become contaminated ('ar couplinl!. It. n. McGee . . . . . . . . . . . . . . . . . . . . . . . . . . .  4-13.8.'17 HOisting machine, J .  Boyd . .  . .  . . . . . . . . . . . . . . . . .  443.719 
with iron and other impnrities, and hence gives an im- �;:� �g��: ���: Y: �.

�"f��).�: : :  : : :  : : : : :  : : : : : : : � � :  � : : : : : . 1f.�:�� H���:
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pure soldering fluid. Car con pl lng. Eo H. Held . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  44:i,540 Ilorseshoes, mach i l le for forming clips on. J. D. 

( 'ar cou pling, �. Robertson . . . . . . . . . . . . . . . . . . . . . . . . .  H3,�21 Bil l i n�s . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . .  44�.8ro 

(2687) C. A. C. asks for a preparation Car coupling. D. Roche . . . . . . . . . . . . . . . . . . . . . . . • . . . . . .  443.7114 Hot aIr fUrnace. I I .  N. Hem i ngway . . . . . . . . . . . . . . .  443,S4!l 
Car couplmg, railway. J. D. Bagg. . . .  . . . . . . . . . . .  44:i,S l l  Hydrocarbon burner. A .  J. �:nlllish . . . . . . . . . . . . . . . .  443.5hB for cleaning kid gloves to take the hlackness off. A. 

Use bread crumb or India rubber sponge. They may 
also be rubbed off with benzine, which, however. gives 
them an unpleasant odor. See query No. 2670. 

(2688) E. C. W. asks : 1. What is the 
effect of glycerine added to tohacco ? A. It keeps it 
soft .  2. What will keep cut tobacco moist in packages ? 
A. Glycerine. 3. What wii l keep it from getting 
musty ? A. Add no glycerine. but keep it dry. 4. Is 
opium ever used in tobacco, and what is a safe propor
tion? A. Yes ;  but we would discontenance any such 
use of It .  

(2689) A. T. asks : Can you suggest a 
convenient method by which one could index the 
Note. and Queries, one of most valuable featnres of the 
paper, for future reference ? A. We do not know of a 
better way to index Note. and Queries than by uRing 
an)ndex book with the edge cut to show the letters at a 
glance. Enter the subject by the letter that b<'gins the 
word that represcnts the prinCipal point in the Notes 
and Queries. Fol low on the same line With the uate 
and number between vertical ruling. A card catalogue 
is more thorough but le8s compact. 

('ar duof'. Crumbaugh & Prater . . . . . . . . . . . . . . . . . . . . .  44�,!l;>ti Hydrocarbun burner, B �. Hawes . . . . . . . . . . . . . . . . 44:;.763 
Car heater. H. B. KeIper . . . . . . . . . . . . . . . . . . . . . . . . . . 443.770 Ice, ice cream . etc . •  machme for making. L. D. 
Car heatIng upparatm� • .  1 .  I£merson . . . . . . . . . . . . . , . .  443.9.)5 Rai ll'back . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  443.?84 
Car safety deVice. street. A. E. A pp leyard . . . . . . . . .  4-U.73H [ndlcator. See �tation indicator. 
('ar wheel dre�8ing mach ine. B. J. A bbott. . . . . . . .  443.H28 Inkst and attaChmen t .  H.  '\1 . li1verson . . . . . . . . . . . . . H:{,!I:}7 
Cars. end �uard for. W. Walter . . . . . . . . . . . . . . , . . . .  4·M,88'2 .J ack. See W»gon jack. 
Cars on InC'lined rai lways, driving mechanism for. J omt. See CylInder couplIng joInt. Rail joint. 

C. W . Hunt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  443.7RS KIln. See Li me k i ln . 
Cars. mpe coupl Ing for raI lway • .  1.  Emerson . . . . .. . .  44:{.H34 KnUe. See Chopping kmfe. Drawing knife. 
Cars, steam and aIr pipe coupliO/iz for raI lway. J .  Knife, N. P .  Nielsen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4 t .-l,:l:�4 

'J.4�merson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  44�.H:m KnittIng' stockmgs. Covell & Cram . . . . . . . . . . . . . . . . . . H:UKIU 
Carburetor, E. D. Self. . . . . . . .  . . . . . . . .  . . . . . . . .  4�3.584 Ladder. extenSIon, J. P. Smale . . . . . . . . . . . . . . . . . . . .  44.1.l:-i)) 
Carrier. See Trace carrier. Wire carrier. Lamp. arc. A W. \Vh ltcomb. . . . . . . . . . . . . . . . . . . . . . .  443.f>57 
Cart. road. L. Burg . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 44'�.593 J�amp, A rgand . .... Rhind . . . . . . . . . . . . . . . . . . . . . . . . . 44:�,8tiS 
CRrving machine. Rmith & Post . . . . . . . . . . . . . . . . . . . . .  443.802 Lamp at tachment. electric arc. J. A. Manning . 44:1.�J44 
Case. See Black ing case. Book ca.se. Lam p, e lectric arc. E .  & F. W. Heymann . . .  4�:\.1;.)2. 4� 3.i;3. ;  
Cash carrier apparatus, J .  G. navis . . . . . . . . . . . . . . . 44;{.903 Lamp. ga8,  J .  Stott . . . . . . . . . . . . . . .  . . . . . . . . . . .  . . . . .  44.i.87H 
Cash register and indicator. J. T. Cowley . . . . . . . . . 44 UIR2 Lamp hanger. T. Hipwel l . . . . . .  . . . . . . . . . . . . . . . . . 44:..;/)2 1 
CastIng machine, stereotype. II. G. Lange . . " . . .  44:1.61)2 Lamp socket. elect rIC. J. '1\ [)empster . . . . . . . . . . . . . 4�;{ 746 
Castmg machine, stereotype, �trong & I�ange . . . . 44;).ii5ti Lamp socket, electric. C. A. Lieh . . . . . . . . . . . . . . . . 44�.f>:10 
Cel lar doors. device for raH�ing and lowering, C. Lamp  socket. incandescent . S. Berj.!:mann . .  . . . . .  4�d,5W 

E. G olden . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  44:�,n62 Lamps. shade holder for incandescent, S. Berg� b�:!�: 8.
r
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Chair. Gau:e & Hernck . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 443.91:{ I. .. athe attachment . turret . C. L. I .. lbby . . . . . . . . . . . . . . 44H.775 
Chocolate, preparing, Tobias & (fischer . . . . . . . . . . . .  44:{.!J7g Lawn rake. It. S. Carr . . . . . . .  . . . . . . . .  . . . . . . . . . . .  ·U:�.nm 
ChoppInIl kn i te. M. Ludwig . . . . . . . . . . . . . . . . . . . . . . . . . .  448.ti(l0 Lawn Hprinkler, D. C. Wilgus . . . . . . . . . . . . . . . . . . . . . . .  4413,7:i4 
Chuck. d redlle. J. II. Turner . . . . . . . . . . . . . . . . . . . . . . . .  44.�.S05 Lea.ther finistnng machine, B. D. Cha lkley . . . . . . . .  443.89() 
Chuck, dri l l . N. E. Austin . . . . . . . . . . . . . . . . . . . . . . . . . . 44il.4HO Leveler. meadow. P. M. Thompson . . . . . . . . . . . . . . . .  4�;).!fW 
Churn motor, .J . &. G.  ('herry . . . . . . . . . . . . . . . . . . . . . . . 44:3.120 I�l fter. See Spittoon l ifter. 'rransom lifter. 
Churn motor. C. \V. Lil l Ie . . . . . . . . . . . . . . . . . . . . . . .  44:I.t�\j2 J�lgh ter. pocket , A. J. Fredrikson . . . . . . . . . . . . . . . . . . .  4�3.!l8f; 
Ciga.r cutting mach Ine, [4�. W. l l otfmann . . . . . . . . . . 44.,i.676 Lime k i l n , C. A . Mercer . . . . . . . . . . . . . . . . . . . . . . . . . . . Ha,77H 
CInders, apparatus for transporting and dumpmjiZ', Lime ki ln .  C. D. Page . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  443.8ti5 J. �I . Hartman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 44.1.574 Lock. See Door lock. Nut lock. Scuttle Jock. Clamp. See Floorinll clamp. Valve lock. 2:6��sp�e8���c���h i�·e. 0: W: 'V()e'lker ' : : � : '. ':: . : : .  :�t�� {����: W.�x�

t
M�·�tlii : . : : : : : . .  : : : : : : : : : : : .  : : : : : : : : :  : '. : : : !!�:ii!� 

(2690) P. J. L. asks :  1. If an electric bi�l��; ��rp�.;�:s.R�:gliijg: : . : : : : : : : : : : : : : : : : : : : ; :  m:lfig };���: �: *·o������·:: · .
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Clothes.pin. W. RIChards . . . . . . . . . . . . . . . . . . . . . . . . . .  448.602 Locomotive. electric. R. Eickemeyer . . . . . . . . . . . . . .  44:).671 motor were used to run a dynamo, would the dynamo 
develop more electricity than the hattery that would be 
necessary to work the motor ? If so. about what pro
portion ? A. No ; there will be a loss of probably 
40 to 60 per cent. 2. About how many candle power 
in a common gas jet? A. Twelve to twenty-five, ac
cording to size, material, and state of jet and quality of 
gas. 

Clutch, electro-mallnetic. C. E. Kells, Jr . . . . . . . . . . . 44.�.772 Looms. buffer tor picker staff's of • . J . I ngram . . .  ' " 44:i,524 
Clutch. frictIOn. W . •  T. Woodcock . . . . . . . . . . . . . . . . . .  443.ti�4 Looms. warp tension regulating device for. A. D. ('(lal p J i ing and remOVing' machinery, J. M. Dodge 44:�.605 Emery . . . . . . .  . . . . . . . . .  . .  . . . . . . . . . . . . . . . . . . . . . .  443,6J2 Coffin fastener, C. A. Conkl in . . . . . . . . . . . . . . . . . . . . . .  443,822 MainsprIng wi nder. A. it. Vaughan . . . . . . . . . ' . . . 44a,S,',1 Conductors in conduit,s, apparatus for laying, T. Marking patterns, machine for, V A .  & B. Schaef-.J . Cope . . . .  . .  . . . . . . . . . . . . . . . . . .  . .  . . . . . . . . . . . . . . . .  443,824 fer . . . . . . . . . . . . . . . . . . .  . . . . .  . . . . . . . . . . . .  . . . .  . . . .  443.7�"S Cooler. See Mi lk  cooler. Match box and cigar punch, combined. E. Hein-Copper matte. reducing. J .  llJ. Gaylord . . . .  . .  . . . . . .  443.757 rich . . . . . . . .  . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . .  . . . .  Ua.!H2 
Copper matte to copper, convertIng. J_ E. Gay- . Match making machine. A. E. Ellinwood . . .  448,ti2;1. 4 r{,fl24 lord . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  443.158 Mattress makinJ! machine. Frost &. Bryant . . . . . . . . 4 �a,6'73 Cot. J .  R. Lariew . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4413,712 Measure. tape, '1'. M. Kenney. . . . . . . .  . . . . . . . . . . . .  443,GBl 
Couphng. �ee Car coupl ing. Shaft couplIng. Measuring and registering electric currents. ap� 

(2691 ) E .  P. A . asks the meaning of cra�'��h
c.7e�����arnan . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  >143.9:\1 Me.e,':i��';i' J::;CIfiD�·c';'(��J!"�)\i.:"N· .

. 
j"o�e,; · : : : : : · · · · ·  �t1:i,fJ 

the term B A curve of versed Bines." I know what a Crushine- and grindIng mil l , S. Benson . . . . . . . . . . . . . .  4-13.�29 Meat cutter. O .  D. Woodruff' . . . . . . . . . . . . . . . . .  4��.589. 44:!.5i-!() 

versed SIne is, and have a table of Buch sines, but am 
puzzled to nnderstand how they can form a curveo A. 
On a horizontal line lay off equal distances representing 
lengths of specific arcs of a circle of given radius. On 
each diVision erect a perpend icular equal to the versed 
sine of the arc of that radius and length. The curve 
connecting the tops of such lines wil l he the curve 
desired. The formula reads y = ver. Bin. x. A con" 
stnnt mllY be llltroduced, making the formula read y = 
a ver, stn. x, 

TO INVENTORS. 

An experience of forty years, and the preparation of 
more than one hundred thousand applications for pa� 
tents at home and abroad. enable us to understand the 
laws and practice on  both contments. and to possess un� 
equaled faCi l ities for procurmg patents everywhere. A 
synopSIS of the patent laws of the Umted States and all 
fOreIgn countries may be had on applicatIOn, and persons 
contemplating the securing of patents. either at home or 
abroad, are invited to write to thIS office for prices, 
which are low. in  accordance with the t imes and our ex
tensive faCilities .for conducting the business. A ddress 
MUNN & CO .. office SCIENTIFIC AMERICAN. 861 Broad-
way, New York. 

Cutt. J. F. J;�el lows . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  443.ti96 Medical powders. device for injecting, 'V. H. 
Cultivator. E. R. Conklin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 44;{,70a Rowland . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 44S.54.-1 
Cultivator, :fl'. n. Glasscock . . . . . . . . . . . . . . . . . . . . . . . . . .  443,!1 14  Merry-go-round, E. S. Bentley . . . . . . . . . . . . . . . . . . . .  443,492 
Cultlvator. J. \V. Kraus . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  44;}.919 Meter. See ElectrIC meter. Gas meter. Osci1lat-
Cup holder. J. Sutherland . . . • • . . . . . . . . . . . . . . . . . . .  44:1.!l49 in" meter. 
Curtain. E. J:i\ Braren . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  44;).!J8] Micrometer gauge. J. W.  Riglander . . . . . . . . . . . . . . . .  44:;.869 
Curtam pole ring, H. J. Gil bert . . . . . . . . . . . . . . . . . . . .  U;{.514 M i l k  cooler. G. D. Johnson . . . . . . . . . . . . . . . . . . . . . .  443,854: 
Cut-off' and flltering jOint, A. A nderson . . . . . . . . . . . 443,810 Mi l l .  See Crushing and grinding mIl l . lful l ing Cutter. See, Band cutter. Ifood cuiter. Meat mil l .  
Cut��

t
;
e
��regular shapes, machine for, F .  H. �:��g� �:6g!��: �o�: ���g: ·&· S�ith : : : : : . ·:.-I.4.�.�.' :1�:�� 

Nlermann . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  443.5?5 Mirrur su pporting and adjusting device. W. P. Cyl inder couplinl,! jomt, T. W. Moran . . . . . . . . . . .  44a.� '1'arbell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 44� 7:t� Damper regulator. electric. J. O'Meara . . . . . . . . . . . .  443.71ti Mixing mat'h I ne. E. J .  Powers . . . . . . . . . . . . . . . . . . . . . .  443,ti5.t Dental grindr-tone wetter and wiper, E. C. Goeld� Mould, �". C. Sturges . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  44:1.6b6 ner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  44:i.572 Moulds . fcrminll. F. C. Sturges . . . . . . . . . . . . . . . . 44:{.fl87 Dental mouth speculum, E. Gash . . . . . . . . . . . . . . . . . .  44,�,512 Moulder's tla�k, 'V. A .  James . . . . . . . . . . . . . . . . . . . . . . . . 44a::04 Dental plugger. I ... West . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  443,tiJI Motor. See Churn motor. E lectric motor. Dental tool , (j. H. Petree . . . . . . . . . . . . . . . . . . . . . . . . . . .  44;{,7o.� Motor em.dne worked by the  vapor of ether or Dental vulcani1.er. �\ W. Seabury . . . . . . . . . . . . . . . . . .  44;{,6!J.l other volatI le  l I q Uids. P. De Susini .  . . . . . . . . . . . .  443.877 
Dies. manufacture of, J. A.. House . . . . . . . . . . . . . . . . . .  4�3.767 Mower hand le. lawn ,  T. Johnston . . . . . . . . . . . . . . . . . .  4A8.855 Olgester. S. Smith . . . . . . . . . . . . . . . . . . . . . . .  443.922 to 44a.9"24 Music leaf turner. J. Maret . . . . . . . . . . . . . . . . . . . . .  443.H2fi DISIntegrator, R. N. Ross . . . . . . . . . . . . . . . . . . . . . . . . . . 443.8.)8 :Mllsical mstrument. automatic . • 1. M. Farmer . . . . . 44;{.�100 
Door, C. E. Richardson . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4' ;).541 MUSICal instruments. string fJr, C. F. Al hert . . . . . .  443.809 Door check and spring. pneumatic, F. J. Wood . . . . 44:�.702 Numbering machine. lladstate & .Martm . . . . . . . . . .  44a. 5 1 7  Boor hanger. L. Terry . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 443,6.'.)8 Nut lock. A .  C. Fletcher . . . . . . . . . . . . . . . . . . . . . . . . . . . .  44;.).911 
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�e�r·ls·: '::::::. ::::::::::. :::::: : : : :  !!�:�!: chel l . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  443.802 0 1 1 .  extra('tinll. J .  W. Evans . . . . . . . . . . . . . . . . . . . . . . .  442.907 DraWIng kIllfe. E. Synder . . . . . . . . . . . . . . . . . . . . . . . . . . .  443,874 Ore concentrator. J. H. Mi ller . . . . . . . . . . . . . . . . . . . . . . 44'1.836 Drier. See Clothes drier. Ores, apparatus for separating and grading, E. L. 

Dril l . See Rock or earth dril l .  Well dril l . Craig . . . . . . . . . . . . . . . . . . . . . . " ' "  . . . . . . . . . . . . . . . . . .  443,901 
Dynamo stations. safety device for. C. 1£. Ongley. 443,727 Osci l lating meter. Henley & �'ullzham . . . . . . . . . . . . .  44:�.j l l  
Electric condut'tors. apparatus for laymg, '1\ J .  Overcoats, etl!., fastenmg for, W .  S. Richardson . .  448.ti3l Colpe. . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  443.823 Packing. rod . J. P . .  /ones . . . . . . . . . . . . . . . . . . . . . . . . . .  44l!.918 Electric meter. C. P. Ii�lieson . . . . . . . . . . . . . . . . . . . . . . . .  44:i.6.f:& Pad. See Harness pad. Stair pad. Electric motor. C. J . Van Depoele . . . . . . . . . . . . . . .  443.!l8O Padlock. A. T. Perrine . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  443.53i Klectrlc protective .and signaling system, C. E. Painting' machine. E. S. Hawks . . . . . . . . . . . . . . . . . . . . . .  44;),576 

Ongley . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . • . . .  443.790 Pan .  See Salt pan. 
Electric stop mechanism. magneto, W. H. Kil. Passenger �uard and ticket coUectingrgate, E. E. 

bourn . . . . .  . . .  . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  443.646 Warner . . . . .  . . . . . . . . . . .  . . .  . . . . . . . . . . . . . . . . .  44:1.883 
(2681) F. H. V. asks : 1. Can you i n- INDEX OF INVENTIONS �l��l�:�:t���hv;!pgr �g��;,·tti : ·N·."i."yke · · ·:::: ·.� : :  !n:�� �����'c��?r�I:�fe�?�����J fiW'���rer: : : : : : : : : : : : : :  ig:�� t£lectrical conductors, apparatus for Rutomati- Paper. manufacturhll! co lored, J. H. Carpenter . . .  4�3.ti.� form me through your paper what is used in painting 

black hoards ? I have painted one. but it does not seem 
to take the chalk very ea.y. A. Mix lampblack and 
ground pumice with shellac varnish. See queries No. 
245.'l and 24.'\4, for more claborate formulas. 2. Is 
there any kir:d of cement with which to fasten leather 
to iron ? A. Make strong glue. while hot mix with it 
tannic acid and apply at once while hot. Bind firmly 
until dry. 

(2682) G. C. asks for the best. process 
to soften a cow'. horn, 80 as to straigh ten it ? A. Im
merse in boiling water. 

(2683) S. B. B. asks the best methods 
for testing old gold for its purity. Also the best tests 
for silver. A. An assay or analysis is the only good 
method. Gold should dissolvc in a mixture of one 
part n i tric with three parts hydrochloric acid. A resi_ 
due indicates Silver. If SUlphuric acid is added to the 
solution, II precipitate iudicates lead. One quick 

For which LeUer. Patent of the 

United State. were Grant e d  

December 30, 1890, 

cal ly grounding or cuttIn� out of Circuit ex� Pen, fountain. L. A ShHttnck . . . . . . . . . . . . . . . . . . . . . . .  4t{.fi28 posed. �'. IV . •  I ones . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  443.527 Pen. stylographlc, C. W. Robinson . . .  . . . . . .  . . . . .  44:1 • .>42 
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l
�.: .���.���� 4iS.5H ����6rl��' :ur����D: C: \Vilgu�·:. ::::::::::::::. : : : . !t�:�� Emoroiderinl! machine, Bues_&�Saurer . . . . . . . . .  , . . .  4fS.8:!0 Petroleum. burninJ;{ crude, L. tloddu . . . . . . . . . . . . . .  44S.6('1O 

Engine. See Wind engine. Phonograph, T. A. Edison . . . . . . . . . . . . . . . . . . . . . . . . .  443.507 
Envelope, HL A. Dubey . . . . . . . . . . . . . . . . . . . . . . . . .  , . . . . .  443.611 Photographer's backl;:TOund. E. H. Hae-ue . . . . . . .  44:�,762 
EraMer, rubber, A. 8 .  �'itch . . . . . . . . . . . . . . . .  . . . . . . .  44.�.tj13 PhotographiC camera attachment, A. Vignos .. . . . . 44:1.555 

.t. N D  EA.CH BEA.KING 'I'HA.T DA.'.I'E. ��::�;;, 
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p
u
t!'r��;e� ;,�;\\i�n� r"U"ber'for: \lt1r1:,on�� iR�n �:��� ��������

e
��·lI�;s�·h�?dk . . . ::: .::::::::::::: : : .  ttl:g� 

Exercislne- machine. J .  R. Hamilton . . . . . . . . . . . 44.1,H31 Piles or other timbers. device tor protectine, J. 
[See note at end of list about copies of these patents.] 

Alloy, I. H. Johannes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  44::J,943 
Altar bread or wafers. apparatus for cuttmg, P. 

H. lloran . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  443.76ti 
Alum cake. making. H. W. Shepard . . . . . . . . . . . . . . .  44.i,685 
Animal trap. Mel lon & Best. . . . . . . . . . . . . . . . . . . . . . .  443.�70 
Animal t rap, W. Pead . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  44H.!=I75 
Annunciator. electrical. I�uthe & Jeavons . . . . . . . . . 44.1,8:l4 
Arm rest. G .  B. Stein hauer . . . . . . . . . . . . . . . . . . . . . . .  443,8.19 
Art pa.nels. etc., constructinR', E. A. Galindo . . . . . .  443.651 
Axle bearinll. self-oil Ing . . J. S. Patten . . . . . . . . . . . . . .  «:i.Wi4 
Ax le  n nt. carrlalle. A. )1"olsoID . . . . . . . . . . . . . . . . . . . . . 443.828 
Baby walker. M. Hoyer . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  443.h.5.1 
Balance escapement, S. Rtefier. . . . . . . . . . .  . . .  . .  . .  44,{.6St 
Bale cover, cotton, W. Orr . . . . . . . . . . . . . . . . . . . . 443,til!l • .u:-J.620 
Band cutter, A. &; M. Stansel . . . . . . . . . . . . . . . . . . . . H3,875 
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k
e' Ciothes ·p i n : . . · . . . . . . . . . . . . . . . . . . . . . . . . . . . 443,h!l7 

)1 .... atty products. recoverinJ,t. M . J .... G riffin ft al. . . . . . 44:t!l40 Pincush ion . G. ��. Atkinson . . . . . . . . . . . . . . . . . . . . . . . . .  443,73H Faucets, pat I holder for. I I .  Kellner . . . . . . . . . . . . . . . 4-13.771 Pipe. See Tobacco pipe. Feed trough, W. H. Daniel . .  . . . . . . . . . . . . . . . . . . .  44:1.503 Pipe stopper. \V. Bag-uley . . . . . . . . . . . . . . . . . . . . . . . . . .  443.Hfl2 J:i ..... eed wate� rellulator for steam boilers. auto- Pipe threading machIne, R. P. Curtis . . . . . .  .448.fft)I. 44.\502 matic. � .  T. Kent . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 443.577 Pipe tbrendinl! mach ine. R. P. & L. B. Curtis . . . . . 443.500 Fence pickets. machine  for pointing, J. M. Vance 44·{,806 Piston , [{ent & Price . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-13,857 Fence post. O. Ii'. A. Faulkner . . . . . . . . . . . . . . . . . . . . . .  44:).8�8 Piston and pitman rods. flexible connectIOn for, 
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::::::::::::::::::.::·::. :::,: : :  !!:t:� low & Prosser . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  443.892 Planter. bean. W. W. Brady . . . . . . . . . . . . . . . . . . . . . . . . .  441.816 �enci!1R', st�nd!lrd for wire. M. Amos . . . . . . . . . . . . . . 44:{ fi22 1 Planter flAuge. corn . P. Kangley . . . . . . . . . . . . . . . . . . .  443.k;)2 � ertthzer dI8trlbuter. C. W. Nicholson . . . . . . . .. . . . .  441.864 Plaster, adheSive. R. K.  Gregory . . .  . . . . . . . .  . . . . . .  . 443.968 
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�:�.� m:� �lz:: i!·M�j.Srh��� ·. ·. :  . . .. .. .. .. � : � : :  : : :  : : : : : : : : : : . : : : : : : : :  !!�:�1 Fire alarm and extinguishing system. electrical, Plow and harrow, combined, M. Bruner . . • . . . . . • • . .  443,817 C. E. Onllley. . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . .  44;{,724 Post. See Fent'e post. 

Iflrearml, Batet)' lock tor, A. Von Derschau . . . . . . . H3.747 Pot. See Watering pot. 
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J titntifi t �mtrita:u� [JANUARY 1 0, 1 89 1  
Power t.ransmitting device, E. prouty�.= . .  443.f�ind engi��.-�:';'-::::n . . . . . . . . . . -= . . . . . . .  44�.�� PARABOLON MAGIC  LANTERN I P I B k Printing presses, ink ing attachment t'or job. W. Wire. art and means for coverInJ;{ IIwulatmg. '1 . 443 5.36 Particularlv suitable for makin� PrA Ate·c&t'oSr.' C�e'le'h(l�hl;�n�nd che's't' 'p' ��'tecto"': . . . . . . .  443.978 W' : c:r�r:��d 'stretcher ' '.t\.o o ij ' "i  e'ech'::::::. : : : : :  44:i'697 !3rm:nide ]<Jl11argements and pro· 
��:�t:g�.��C���io�1;�ee�c�.- f����efIeiS·kei l : · : : . 1:�:�i �i.g�g:·b�a�f�����:;: :i: iio·op�·r::.: : :::: ,· : .� :.:: .. :: tM:852 ,*°1 45' Price 84�.OO. OpU ar 00 S 

., 0 �r ' :1 h ' J \.� 'L"I I� J 443'752 Jectlng- Lantern Transparencus. Pulley, expansion, J. G. Avery . . . . .  . . . . . . . . . . . . . .  44H.i!61 W.lre drawmg mac me • .  J;' . "", IS . . . . . . . . • • • • . . . • • •  44: '  98 We ma.ke severa) other styles � Pulsometer, E. Lund. Jr . . . . . . . . . . . . . . . . . . . . . . . . . . .  443.1'>32 W!re, plated, G. U. Mey.er . . . . .  . . . . . .  . . . . . .  . . . .  . . . . .  
4
} ,t! I slDgly and in pairS, for use wIth Punch ing and eyeleting machine, C. A .  Corman . .  448.570 Wire str.et<;her. J .  B.urdlck . . . . . . . . . . . . . " . . . . . . . . . , .  4 ,l.t�.o Oil or LIme light. Our UXy.Hy .. Purse, G. 'l'opharn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  443.&�0 Wire tWIsting machIne, G. M. Ball . . . • . . . . . . . . . . . 443.4.l1 drogcnJets and Otl Lamps are tn.. Expel'imentnl !Science.-By Geo. M. Hopkins. Hack. See Book rack. terc1ulngeable on all our lanterns. Natural Phi losophy without a Teacher Simphfied. In· U:�ij(��rii.J�· .A��. I�Y6:ltie· . .. .. .. .. . , .. .. .. ........ .

.
.
.. .. .. .. .. : � � '.: .... : : .. m'.�\ 

T RAD E MARKS. Special faCIlIties on the premIses �����fllg�S �1P�i:n�T�t���d �'t:i�re�[a1���:af�:.s��c�gf Hai lwa\' catt le guard. O. J. Travis . . . . . . . . . . . . . . . . .  44.{.554 and Lantern Slirles. Mr.f�.rJ���[fn����I¥g��1i�Pg;��� which may be Made at Home. Among Subjects treated ��n:�� d�������\t���i.s.���:,s1e�ie�������.� ·. ·.:· : : :  :tl:�� Books, printed. R. 'Vorthington . . . . . . . . . . . . . . . . . . . . .  18.75;{ seum of Natural Hi�tory. ha& charge of our Slide CnloT4 E:hf.lj,C����!�a:)hy�l�l\tgr!�����}bSpt�!V�IJ��:�i:Js�ita�! Hai l way rai l , J. P. Nes!' le . . . . . . . . . . . . . . . . . . . . . . . . . . . .  44;).784 ���fr�d!��Sewf�r \V��:::�8: . .  C'ree�lriiore . .  Ca�tr·idge 18,74a I ���;ceS������ttOe�l�·(V'1' f'J�tii�l(IO[:,:'&t:J(e::, Correspon.. chamcs, etc. A world of Va l uable In formation. A �::l::��� ��lt��s:�n:fe����ld attt�g::}:�t' f'or: 'X: 443.5�4 Cha�:a���: ii: I:�;Mont�'gne &' g'ons . : ' : . ::::: : :  .. .. .. l�:��� 1 6  Beekluall Sn'eet, New York City, U. S. A. ���:;: �Jd �fd�o�4b p�:�:��l;�� 700Aft:stP�f�ssW���r!�� \V . Berne . . . . , . . . . . . . . . . . . . . . . . . . . . . . . . . , . . . . . . . . .  44�.SI4 Compound for throat and lung troubles. Rockey & The mORt 8u(l'ee8.ful Labrleator ings. Eleg-ant ly bound in cloth . . . . . . . . . . . . . . . . . . . $4.00 Rai lway tie. metal l ic , 1\ j1 .. {kmldds . .  : . . . .  f· . . . I ' " t ' ;  . 44;).939 Bnltzly . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  18.71i5 for Loolile Pulleys In use. Cyclopredic �cie]]ce Shnplified.-By J. H. Pep-Rai lways. traction and brn. e eVICe or e ec rIC. C ts I Sch'ele & Co 18 �72 per. \Vith over 600 i l lustrations. rrreating on Light. R. M. Hunter . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  44:1,661. 443,ti77 c6��edc �nd r�medial c�e�iii:j: ·A': (�u�r�n: ·, : : : : : : : 18:769 V A N  D U Z E N ' S  PAT E N T  Heat, Electricity, Magnetism. Pneumatics, Acoustics Rake. See Lawn rake. Cotton dress goods and draperies. Denny. Poor & E PU L L E Y  0 1  L E R  and Chemistry . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $2.;; 0 ji:��� ��a�si§ �gf::atu�. J. S. Parke . . . . . . . . . . . . . . . .  :ig'?1� Cur���ts: c. F'. ' Allen: .. . .. .  ' . .. .. .. '. : . '.'. ' . .... .. .. .. '. ' . .. .. .. .. .. .. .. .. . :� : : l�:+�� pa.st ��u�h;��r:�hOp�i��: 'J.1his is an excellent work. Heamer�' W·. it. \Velke· . . ::.-:: .
. .

. ::::: .
. .

.
.
.
. 
::::::::::.: : : 44,{:ti90 18 745 Even user or machin. I'opular �cientific Recreatioll s.-Translated and Recorder. See Time recorder. g��!.\f���e·a�·d"�rYir�c�:.d r�P��(il;cir;g: ' Miiiiog�ap'h • " 'catalogue No. 56," enlarged from the French of Gaston 'riM!'andier. and pro-

�:�lt:[or, S\��aF�:3��f:�' regulator. Damper Co . . . . . . . . . . . . . . . . . . . .  , . .  . . . . . . . . . . . . . . . . . . . . . . . . . . .  18.751 V A.N Dt:ZEN &. TI;�:s �;::I�Dati, Ohio. �f��p�;���li:?� �1:���cbsO��tI������)��;a������,:g�i;: regu lator. ;���a��e�:{nesd ti�eed1·��D:e
f�it'n�·a�·p��:I�eRt)Ck·�·el·1 18.746 won such wide appreciat ion in so many h()u�eholds. Ex .. ����·r�d6��:al��e����g����:.�� .. .  �::�.ld:::::::::: : : : :  ll}�� �'ur Company . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . .  . .  lR.7':l EL ECTRO M O TO R. SIMPLE. H OW TO \l;���1Ir'i�ftSy.i�n�l�r�ii��r ��gje�rse��t!fJ·tr�:i�J�,lnW':!;,�Cy Riding habit, J. L'lrich . .  , . . . . . . . . . . . . . . . . . . . . . . . . . .  4·m.581 ��i�' ���sina;n� h:b��t�: gn�' �ou;�ec.' B. ·R�t<ii:.· & ·  1S,774 make. By G .  M. Hopkins.-Description of a small electro ful ly i l lustrated with the most artistic woudcuts. OOJ cuts. Ring. See Curta in pole rill!!. Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 .'-1.71)(; motor devi�ed and constrneteiJ with a view to assisting 780 large pages. Holiday edition. Half leather. gilt Roadways, etc . . com posit ion for, II . Benjamin . . . .  44:l,953 H ' B & C 18.7tiS amateurs to make a motor wnich might be driven witn top . . . . . . . . . . . . . . . . . . . . . . . .  , . . . . . . . . . . . . . . . . . . . . . . . . . $4. 0 0  Rock and earth dr i l l ing mach ine. 8. W .  Douglass . 44;{,7fJO H:��arg-ti� �ure�°:i�osin� 'MaD'ufaci��'ir;g ·Cc;::: ' : . . .  18,756 advan t age by  a c.urr(-·nt derived from a battery. and Bo}'s' 8001, of Science.-The Boys' Book of Sci-Rock or earth dr i l l  • .M. C. Bul lock . . . . . . . . . . . . . . . . . . 44;{,819 Hose and machine belting, hydraulic. New J ersey which would have sutlicient power to operate a foot ence. by John Henry Pepper, author of the " Playbook Ruler. C. E. & M .  H.. Jewel l . . . . . . . . . . . . . . . . . .  . 44;{.652. 443.6.�:1 Car Spring and H.ubber Company . . . . . , . . , . . . . . . , I S.744 lathe or any mach int-' rcquirinu not over one man power. of Metals." I l lustrated with 453 engravings. chietly exe-Ruler. paral le l . R. Forwood . . . . . . . . . . . . . . . . . . . . . . . . . .  443,H59 Lime for build ing purposes. white, W. '1'. Leggett .. lS.7�;:.l \V ith 11 �ure:; _ Contained i ll :--cr l'; NTIFJ C AMElU(,AN cuted from the author's sketches. By H . G. Hi lle. Re-�altdPall. p. Sh i rl eh: . . . . \v . .  ii · ii. . . t . . . .  · . . . . . . . ... .  t!�.�� Liniment. \Vebb l\-Ianufacturing Company . . . . . . . . .  1�,7;)j ��ii������a· f�� �tt�e.,i��ii:le��.cents. 'llo be bad at vised. with many additions, by r.r. C. Hepworth .  New Sanh Phapermg] IIlwac lDhe. . . 00 . . . . . . . . . . . . . . . .  443·Ss.t Lubricat ing compuund. B. L. Peck . . . . . . . . . . . . . . . . . .  lS.750 f:!dition . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  52. 00 as older. . .  eat ers . . . .  " . . . . . . . . . . . . . . . . . . . . . .  , Medicinal wafers for bronchial troubles, H. A .  HOlne Expel'iJnentH in Science.-By T .  O'Conor �::·p�a£��:IZ�niii�ctiire ·Of: ·G·' - Nimmo::::::. : : : : :  !!t�� Pet�l�i��n�yr'etlned'" A�kel'l '&  'U'oue--las : '- : : " " : '- '- '- � : '- '- :  {�:�� STEVENS PATENT Sloane, E.M .• A.M .. Ph.D. I l lustrated by 91 engravings. Scutt l e  lock Ilnd opener, A .  Stamm . . . . . . . . . . . . . . . . .  44:l.80t Remedies for nervolls and sexual diseases. W. L. R E L I A B  LE I N S I D E  CA L I P E RS 260 pages . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $ 1 .a O Sea water storaJ;!e tank. J. Farnham . . . . . . . . . . . . . . . .  44a.827 Helke, . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 18,747 No. 51. 'Vi th right and left hand screw. SYNOPSIS OF CONTENTS : Chapter I. Experimental �:��ng���s�r:iit�ray�h��eH�"J��3��·l i : : : : : : : : : : : : . : : :  :!g:�b Remedies for skin di seases. burnM. sealds, and These Calipers have two tension screws add� ����h'anIi�s�)\�.a��tle�rne:���o��. b��v�t�f���ji;� Seeding machine. Ful ler & Lee . . . . . . . . . . . . . . . . . . . . . .  448.643 Re��d�af��i��)��t.Mi1�J·K�·P���\: : : : : : : :  .. . : : .- .. : . .. :. : : : : :  {�:U� ��ed;I�:��tf:�e1�gl�. al l  back lash, making draul ics and PneurnaticR. V. Atoms and Molecules. 

�:�:��g�:S�rd�;��e Jfo�Vac��:i:�l!·.·j: ·W. ·Steel·e : : : t:g:���r Hemedy for d i8ea�es of the l i ver. k idneys. and i') inclJeH, p I' ice per pair . . . . . . . . . . . .  $1.25 ��·n�sX�I[�rg�)�ts ��b�1�.�?Cv��I.P£:����ine�!!· i�J�:�t ��:���i�::'�:p�e& ���jo1;n�;,�I�.�k: : : .: . : : : :  . .  : : .  : : : ftF� Re�i�r�??lf�:;f�����e:�i�;��;c�: I(:���a�d:k��: �::��� �,1g:�f,���:�;�,��o1:lt�ife�n�dG�i\T�:rs���':l �ohu;dT��:e�;::I� !f·:;���:���::AI���:ty of simple Sewing- mach ine. J.  H .  Fletcher . . . . . . . . . . . . . . . . . . . . .  44 .7 Remedy for the cure of l iver and kidney disea8P:8. It:Ir lllustrate(L catalogllP free to all. and amusing experimentM in Physics and Chemistry. Sewing machine, P. Harlow . . . . . . . . . . . . . . . . . . . . . . . . . 4t:�'iMJ Livermore l1'al ls Medici l 1 e Co . .  " . . . . . . . . . . . . .  18.7G3 J. S'l' .. �VENS ARlU� & TOOL CO., By C. R .  A lder Wright. 3SO pages. 200 ill ustrations. �::��� m�c�hl�;eG . tee�\�:s . .  meC·liani·8m: · J." A: 4 ;;. ;) Rubber oversh(\e�, Boston Rubber Rhoe Company .  18.760 P. O. Box 280, Chicopee Fans. Mass. Price . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $2.00 Adams . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , . . . . . . .  443,888 ���:e�:Va��gveel����:�;?W�t6p:na�;�h:rsA��1. ��: :  f�:+� �ciell tiflc UeC1'en t ion �erie!Ol.-Nine volumes, each Sewing machine grinding Itttachment, Ginn & Watch springs. pin tongues. and case springs, B .  VELOCITY OF ICE BOATS. A COLLEC-
complete in i t.self. Contain in" from 110 to 175 pages. 
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Shnft cou pl ing. G. E. Burt . .  . . . . . . . . .  . . . . . . . . . . .  443.89;) ��l���tt�gOll��e 2��s;!.({:� °ftti1se t���dty}���e g::'l�\s·:an IUa1.'vels of Ast1.'OnOIll\T. Shaft coupl ing. \V. H. Nicholson . . . . . . . . . . . . . . . . . . . .  44:�,627 faRter than the wind which prope ls them. Illustrated Mal·vels of the Elements. Shafting. reversing mechanism for counter. \V. D ESI G NS.  'with 1 0  explanatory diagrams. Contained in SCIENTlFHi HalfHol1rs of �cit"ntifl(" Alnllsement. 8h l:�;e�a;��I�e·r: 'iie�ciiler 'iI,' Fretz· ·. ·. ·. : ·. ·. ·. : ·. : ·. : : ·  . .. •. : �i:��ll Stove. heating, Landers & Kernan. Jr . . . . . . • . . . . .  20.438 ��i��� ih��·�Jj�����r�r��·arlln�w8����r�� ceI!ts. To Marvels of Invention and �cientific Pttzzles. Siek les. die for making. C. H. Marks . . . . . . . . . . . . . . . .  44.).771 _ Marvel!i1 of Heat, Lhrht un(l �ound. 
�:��: �: �i'i��:�l:: . : :: : : : .- . ::: :  . . . .  : : � ::: . : : : : : : :::: : :  11�:�� A Printed copy ot the speCItlcation and drawing of IUol'vf'IM  of Geolo,nr and Pbysical Geography. Shrnal. See Railway danger signal. any patent in the foregoing list or any patent- in  print Marvels of Anhnn] anti Plant Life. 
�!��:}i��S�;�e������(�t�;rf��i��f��yE: ongiey : :  � ��:�� ��sgt�?t�ngr��8r�:�gW�����et�i:ri:��� ���� t��� o�':t��: (;� Mal've lH  of E lectricity and lUa(Cnetism. Si phon. portable. S. F. & A. Bowser . . . . . . . . . . . . . .  4-t3.4� the patent deSIred. and remit to Munn & Co., ::161 Bruad. Price, per volume . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 60 Slag, disintegrating, .J . COlq uhoun . . . . . . . . . . . . . . . . . . 44i).8� way, New York. '!'be New Asu·onomy.-By S. P. Lang-ley. A su .. Small aMna. mechanism fur breech-loading, T Canadian Patent" may now be obtained by the perh popular work, beautiful l y  i l l ustrated, and Southgate . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  44�.M.1 inventors for any of the inventions named i n  the tore- printed on fine heavy paper. Cloth binding Gilt top. Snap hook, D. B. Adams . ,  . . . . . . . . . . . . . . . . . . . . . . . . . . .  44�,6:{O going list, provided they are Mlmple. at a cost of $40 Price . . . . . . . . . . . . . . . . . . . . . . . . . , . . . . .  · . . . . . . . . . . . . . .  : . . . .  $� .OO Soap Iyes. purifying spent. O. C. Hagemann . . . . . . .  44�.'ib'1 each. If complicated. the coat wi l l  be a l itt le more. For '1'1 e Elecu'ic Telephone Bv G B P tt Soadawater foun tain. W. II. �Iarshal l . . . . . . . . . . . . . .  443.683 full instruction� address Muon & Co .. :)t)l Broadway. Seco�d edition. revised and mu�h ·en lt;;(;":�g. '11h�;s;'�rk Soldering and cementing cans, apparatus for New York. Other forei/iln patents may also be obtained. is a complete resume of alt the prmci):II inventions in sOI3!;f��iCa�· ����7i��' 'cans: · eiectri·c: 'M : ' \V :  4t3.749 Telephony. giving a full account of the 'relephones now Dewey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  443.748 ��C�se79:p��:��� ��TF.is\�:ti��)�g fr������.� .�����$��at; �����·cbti:�.:i��s:. ��ep�ia�'c�' io�c��or���tinii: j': ii: 4(l.9�n �i'lverfieemenb). �a��e;-��!.rt�H�P�j�S\t��'d�a���'�:r;c�� The I :omplete Practical Machinist.-Embracing Hi l l iard . ,  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  443.7 64 and ful l  d irections for constructing- dynamos of d ifferent Lathe Work. Vise 'York. Dri l l s  and Dri l l ing. rraps and Spinning- machines, spindle support for cap. G. sizes. The smal l machine is intended tor experimental Dies, Hardening and 'l'empering. the Maldng and Use of A. Draper . . . . . . .  , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  44:{,f,.,sg Inside Page, ench ineertion • • •  ,.� cents a line. purposes. \Vi l l  heat from 4 to ti inches of platinum wire. 'rools. Tool Grinding. Marking Out \Vork. etc. By Spittoon, R. I t ertzberg . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 44:1.595 Back Pave. ench insertion - _ .  $1 .00 a l i ne .  produce t.he electric l iJ;!ht, decomp()�e water rapidly. Joshua Rose. I l lustrated by  356 engravings. Fourteenth Spi�toOD lifter;., G: S. Tru�bore . . . . . . . . . . . . . . . . . . . . . .  443.706 The above are charges per agate t ine-about ehzht magn etize steel . ri ne a large gong, give powerful shocks. edition. thoroughly revised and in great part rewritten. Spr!ng-. See \ eh LCle spn!lg. words per l ine. This notice shows the width of the l ine. operate inrl\H'ti « 1O coils. and wi l l ,  tor temporary use, re. 439 pages. 12mo . . . . . . . . . ' . . . . . . . . . . . . . . . . . . . . . . . . . .  $�.a O Spr!Dkler. See !--'awn spnnkler. and is s�t in agate type. En�ravings may head adver- place R or 10 Rlln!'en cel l� . Contained in S[TPPLF.MENTS Hnswpll' s Enllineel''''' l'ocket Uool, .-Engineers' Stalf pad. T. S. Sperry . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  44�,S93 1 tisements at. the same rate per agate l ine. by measure- 1 6 1  and �; 99. Price 10 cent� each . The larger ma- Pocket Book. :Mechallics' and Engineers' Pocket Book Stamp: hand. J��m�8 & San�ers . .  : . .. . . . . . . . . . . . . . . .  44.�.!'S,n men! .  aM t.he letter press. Advertisements mnst be ch i ne prmillt'e8 eight Iii-candie lights or one powerful of Tables. Rules, and to orrnulas perta in ing to Mechanics. StampIng o.r prInting machmes. mklDlo! and clean- : received at publication office as early as 1lhursday morn- arc l ight . {'an be arranged as a serie�, shunt, or com.. Mathematics. and Physics : including Areas. Squares, Sta��� d�:�c��6k·s��;n�:nnedY . . . . . . . . . . . . . . . . . . . . . .  443.521J mg to appear in next issue. pound wound mach ine. Can be run tor a short time by Cubes. and Roots, etc.; Logarithms, Hydraulics, Hydro" Station indicator. G. C . .  Jordan . . . . . . . . . .  , . . . . . . . . . . .  44:tS5ti ��(��� t;;�n�:l��' B�;tq ��::a�rn����S�y���n� ef�!r ���: r��e��;�o����lls����h��::cl�� ��ff���t��Vt\�:�,\ti��: Station lndicator. J. N. W ino . . . . . . , . . . . . . . . . . . . . . . . .  .u :�.ti92 USE ADAMANT WALL PLASTER duced. Deta i l s  of every part shown. \V inding of arma.. tars. Cements, etc.; Orthography of 'rechn ical Words 
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�MOKELESS EXPLOSIVES. -A LEC· 
ture by Sir Frederick Abel, F.R.S .. treating of the pro· 
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i PL E.l'rJE�T, No. 7 4-� . Price 10 cents. To be bad at this 
office and from all newsdealers. 

OIL WELL SUPPLY CO. Ltd . 
�l & 92 WATER S'.I'RE ET, 

PI ttsbur gh, l'a . .  

.

. 

M. anufacturers O

.

f everything needed for 
��TES:J:�1V �:mx.X.S 
for either Gas. Oil, Water. or M ineral 

Tests, Boilers, Engines, Pipe. 
i Cordage, Drill ing Tools, etc. 

I l lustrated catalogue, price 
lists an
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ON GAS EN G I N ES. - A 

h�ft���Yo�·g�:\����;; J ��
b
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tail the " StmpJex " engine invented by the author and 
Mr. )'I a l andin. With 23 flgures. Contained in SCI l<:NTIFIC 
AM <RICAN �UPPLEMENT. Nos. 7 1 ;;  and 7 1 6. Price 10 
cents each. To be had at this office and from aU news· 
dealers. 

RAN K S  THE H I G HEST 
Eudorsed by the best ��ngi()eers. 

C H A L M E R S · S P E N C E  CO. 
Ofli<'e, 5 9  Liherty Street. 

Works, 4W·425 E. Eighth St.,New York 

.. Improvement the order of the age." 

THE SMITH PREMIER TYPEWRITER 

Important IfIf����Es����ial Features greatly perfected. 
The Most Durable In A lumment. 

Easiest Running and Most Si lent. 
All type cleaned in 10 seconds without soiling the hands. 
The Smith Premier Typewriter Co., Syracuse, N .  Y., U.  S .  A. 

Send for Catalogue. 

Portable GDSOUJE Engines 
For Threshing Machines, Hay 

Presses, Corn Shellers, Pile 
Drivers, Well Diggers, &c. ,  

our newest and latest Engine a little 
wonder and a giant to work. Sendfor prices. l1Icntion thi'paper. 

Van Dnzen Gas & Gasoline Engine co. 
C I N C I N N AT I .  O H I O .  SEND FOR FULL ILLUSTUATED CIRCUJ,AU I AND TABLE OF CONTENTS. ARTESIAN 

Wells. Oil and Gas Wells. drilled 
This is a book f u l l  of iuterest and value for teach. ers, students, and others who desire to impart or obtain a practical knowledge of physics. 

M U N N  & CO.,  Publ ishers, 

Offi ce of The Scientific American 
361  B R O A D W A Y, N E W YO R K. 

\Vh n t  t h e  l'l'es� s a y s  of hExperiJnental Science." 
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• • The book is one of very practical character. and no 
one of a scientific turn of mind could fail to find in I ts 
pages a fund of valuable information."-Elecf rk A gl'. 
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-not a few-who l ike to make their own apparatus. " 
Eltct l"i<;al lTTorfd. 
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which are largely of a novel character and very 8trlk
ing."-Engineering and ll'finino JO H I " lutl. 

U We commend it most heartily to al L teachers . "
l�loTmal Exponent. 

u It is a treat to read a book of this kind , that sets 
forth the principles of physics so funy. and without the 
use of mathematics." -1'he Locomotive. 

• •  All teachers of science are aware that. rea] know
ledge is acquired best by the student making experi
ments for himself. and any one who points out how 
those experiments may be easily made is dOing excellent 
work."-Engli�h llIedlllnic (lnri lVorld of Seiener. 

.. The work bears the stamp of a writer who writes 
nothing but with eertainty of actJon and result, and 01 
a teacher who imparts scientific information in an at
tractive and fascinating manner. " -American Enqinl'fr. 

H It should be found in every library." -Engli.sh j[e
chanic. 

• •  rl'he book would be a most judicious boJiday gift. " 
En{}inetring and ltlining Journal. 

• .  'rhe portion of the book devoted to dynamic electri
city covers over one hundred pages. and is extremely 
interesting and valuab l e. " -Bruoklyn Standard Unio n .  

. .  Directions are given for demonstrating most of the 
laws of phY8ics, with every-day tools and common ap
pliances. " -..1 merican Photugraphrr. 

.. Many of the experiments are new to print, while 
�ome of the old, familiar ones appear in modified form 
and with simplified apparaLus."-Public Opinion. 

Shepard's N ew $60 Screw·Cutt ing Foot Lathe 
• Foot and Power Lathes, Dri l l  � Presses, Scrol l Saw A t t a c h -

� ments, Chucks. Mandrels, Twist 
00 Dril ls , Dogs, Calipers, etc. 

I�athes on trial. l�athes on 
payment. 

Send for catalogue of Outfits 
for Amateurs or Artisans. 
Address H .  I,. S H E l'A R D ,  

A G I';N'I', 
1 3 4  East 2d �tl'eet.  

Cincinnati, Ohio.  

EXAMINATION O F  T EXTILE Fl· 
bers and Fabrics.-Bv H. Schlichter, D.Sc. Nat. De
scription of some methods by which chem ists may iden
tify and di:stinguish various textile fibers and estima.te 
them quantitative l y  in textHe fabrics. 'Vith 24 figures. 
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LITT L E  H E R C U L E S  D R I L L  C H U C K  
H a s  eccentric rotating, self-gripping .law8, 

which hold strongest when work
ing hardest. rrhe larger the 
dr i l l ,  the more powerful the 
l everage. A I I  working parts 
of be8t steel. hardened. The 
roost powerful, ac('urate, and 
durable chuck in the market. 

O N E I D A M F C .  C O .  
O N E I D A ,  N .  Y . ,  U .  S.  A.  
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able HorBe Power and Mounted 
Steam Drilling Macbines for 100 to 
'lOO ft. Send 6 cents for illustrated 
catalo�ue. Piel'ce A . ·te8ian 
ond O i l  W e l l  Supply Co., 
80 Beaver Street. New York. 

R O O V E D  P LAST E R  S L A B  
Befit foundation for  plastering, 
cement work, or tiling. Superior 
to and cheaper than metal lnth. 

� Lict'n:o;es (jranted to 1lSC my 
Fl('xible �Iold, patented Dec. 16, 
1890. for productnQ t1I CSC slabs. 
rl'nos. CURRAN. 135 B'way, N.Y. 

Useful Books! 
Manufacturers, AgrIcu lturists, Chemists. Engineers. Me

chanics. Builders, men of leisure. and proi"essional 
men, of all classes. need good books in the line of 
their respective callings. Our post office department 
permits the transmission of books through t.he mails 
at very smal l cost. A comprehensive catalogue of 
useful book� by different authors. on more than flfty 
diff£:rent subjects, has recently been publ i shed for 
free circulation at the office of this paper. Subject.s 
classified with names of author. Persons desirin� 
a copy. have only to ask for it., and it. will be mailed 
to them. Address, 
M U N N  & C:O . . 361 llroadwny, N e w York. 

I D E  AUTOMATIC ENGINES. TRACTION A ND PORTAB L E  ENGINES. 

STEAl.W :Fl.OA.D R.. OLLERS • 
WEIT M Y E R  PATENT FURNACE. BOI LERS 0 1<' EVE R Y  D ESC RIPTION . 

Manufactured by FOU fil DRY & MACHINE DEPARTMENT, Harrl sbul'g, Pa., U. �. A. *FRE1!: TO F.A.H. FI n e  Colored Engraving 
, ahowing a Lodge of Chinele� MuonA at work I 

- \ ��I:k�a���li�=�r.M��::l':r��al��!:t��:!: 
for Agents.. Beware of the epurioua works. 
REDDING & CO., MalOnic l"ubll�her5 anI! 
Manufacturers. '131 Broadway ... liow York. 

------

STEAM ENGINE, HOW TO MANAGE. 
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supply, how to clean the enJ;rine, how to clean the supply 
pipe, how to gauge the pump, etc. With 12 illus[rat,ions. 
Contained in SCIl<�XTIFIC AMERICAN SUPPLEMENT, No. 
747 . Price 10 cents. To be had at tbis office and 
from all newsdealers. &J. !E·t!:ST��N��! 

IN THE WORLD. 
Q-Speed, Comfort and Safety. 

. AGENTS WANTED. 
Large Illustrated Catalogue sent Free to any Address. 

THE EAGLE BICYCLE MFG. CO., 
STAl\<IFORD, CONN. 

THE PEN NA.  D I A M O N D  D R I LL & M F G .  CO . 
B l ltD S IlORO, I'A . . Builders of High Class 
Steam Engines. Diamond Dri l l ing and General 
Machinery. Flour Mi l l  Rol l s  Ground and Grooved. 

GYMNASTICS FOR GIRLS. -AN IN· 
teresting account of the course of instruction �iven 
at the Berkeley Athletic Club for Ladies. Wltb 18 illus· 
trations. Contained in SCIENTIFIC AMERICA:".' S"L"PPL I';
MENT, No. 7 ;,. 3 .  Price 10 cents. To be had at this 
office and from all newsdealers. 

MECHANI CAL DRAWING .  
By Prof. C. W. MacCord, of the Stevens Institute 

of Technology. A series of new, original, and 
practical l essons in mechanical drawing, accom· 
panied by carefully prepared examples for prac· 
tice, with directions, all of  simple and plain chao 
racter, intended to enable any person, young or 
old, skilled or u nskilled, to acquire the art of 
drawing. No expensive instrnments are involved. 
Any person with slate or paper may rapidly learn. 
The series embodies the most ahu ndant iIIustra· 
tions for all descriptions of drawing, and forms the CANADA _The Water Power Company bnilding, 

. • with about 250 horse power, at present most valuable treatise upon the subject ever pub· 
��;�;�t

d 
S��rt��o��:'j'?:'o����ro"J �':,'?,����;u�A��e�°R:; lished, as wel l  as the eheapest. The series is ilJus· 

.ale or lease, with possession on 1st May next. To trated by upward of 450 special engravings, and �;!i��g S
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Grand rt�runk and Canadian PacifiC RaiJways and the leAN. Price. stitcbed in paper, $2.50 ; bound in 
northern terminus of the Boston & Maine and Connecti- handsome stiff covers. $3.50. Sent by mail to any 
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N. B.-'l'he CIt.y of Sherbrooke grants exemption from purchase the enti re 8eries at onco, we would state 
municipal taxation upon l iberal conditions to new that these vahulble lessons in mechanical drawing 

PAT E N T S , m���;g;�����gp�
n
d�rl!��·:3;., Dec. 27. 1800. may also be had in the separate numbers of Sup

PLEMENT, at ten cents each. By ordering one or 

• p E RfECT� .. p E R  E more numbers at a t i me, the learner in drawing 
M I!:SS[{S. MUNN & CO , In connectIOn With the pUbll. N £� sP ,. catIOn of the SCIF.NTIFIC A>IERlCA". contmue to ex. .... I L IIIay supply himself with fresh instructions as fast 

amllle l lu lHovements, and to act as SolICitors of Patents � F as his practice requires. These lessons are publish-
f°fttlf!�i�JH���f business they have had forty-one ywrs' The Koch Patent E'ile. for preserving newspapers, Mag- ed successively in * 1 ,  *3 ,  * t ,  *6, * S , * 9, * 1 2 ,  
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sii!nments, Rejected Cases. Hints on tbe Sale of Pa. �UPPI,F.MENT, No. 7 ;��. Price 10 cents. To be had at Publ i shers of SC I E NTIF I C  AMERICA N .  
tents, etc. this ofllce and from all newsdealers. 3 6 1  IIl'ondway, N ew York. 

We also send . .free o f  charge, a Synopsis of Foreign Pa- .:;;;;;:;::;;:;;;::::;:;::;:::;:;:;;:;:::::::;;;;:;;;;;:::::;;:;:;:;;;::;::;:;;;;:;::;::; tent I.aw8. showing the cost and method of securing 
patents in all the prinCipal countries of the world. 

M U N N & (:0., S o l i c i tors of Patents, p U L L E Y  8 H A N  C E R S PROGRE", ,,, M A C HI N E  'VVORKS, 
361 Broadway. New York. t � &; F :SEO�� 

'aRANCH O�'FI (,E8.-No. 622 and 624 F Street. Pa,. F R I CT I O N  C L U TCH ES. 44 :Park P1ace. ri. ""2"'. Cillo Building. near 7th Street, Washington. D. C.  7 

PROPO SALS.  

u. !"'i8l���':s:ctl' p��&g;�ls��rJ�]�fi��r�, !�d'r�:��t 77; 
the undersigned. wi I I  be received at this office l1J lt. i 1 11 .:W 
A. M. January ]3, 1891. a.nd t.hen publicly opened, for 
blast ing and removing 247 cubic yards of rock, more or 
Jess, from t.wo shoa]fI bet ween Sif'ter Islands and Cross
over light, Saint I�awrence Hiver, N.Y. Attention is in
vited to thp A cts of Congress approved Feb. 26,  ]885. and 
February 23, 1887. Vol. 23, page 332. li nd Vol. 24. page 414. 
Statutes at Large. Detailed information can be had on 
application. M. B. ADAMS, Major o! Engineers. 

�;l lt!!3i' 
� Sma l l  E lectric M otor 

for Amateurs. l I lus .  in � d .  A. m .  
Supp., 783. Al l  the material for 
making this M otor with tlte diffi
�ult pU.rts finished, sent by lUaH 
for $1 .25. W. S. BISHOP, Mfr. of Electric Machinery, !l58 Grand 
Avenue, New Haven, Conn. 

SMALL ELEC TRIC MOTOR FOR AM-
ateurs .-By C. D. ParkhUrst. Description in detai l (If a 
!lima]] ano easily made motor powerful enough to drive 
a �.en or t,welve inch brass fan and to I?ive a good breeze. 
\\ Ith 15 figures drawn to a scale. Contained in SClJ:j�N' TIFIC AMf<�RICAX SCPPL}�::\rE�'T, No. 7'61". Price 10 
centd. To be had at this office and from all newsdealers. 

E fOR TYP EWRITERS 
StencIls, Steel Stamps. Rubber and 

Metal 'J..1YPj] \Vheels, Dies, etc. 
�:n��"�t��!�e��PJ��::lt'!���\c�O:n� 

ufacturert by special contract. York Slenc i lWks . .  100 Nassau St" N .Y 

The tourist route between Chi-
icago and Southern Winter re .. l'llttti!�!jlei� sorts via Indianapolis and Cin .. 

_ lOUI6VIU£ [WAlaAM' "CHlc� a R Y  �WI��tiFO��i
a
lt?;�?ar�.

r 
a��3��:; JAIUES BARK F.R, Gen. Pass. Agt., Monon Block, Chicago 

SALT : MANUFACT URE OF. -DESCRIP· 
tie.n of Pick's system of manufacturing salt in vacuo. 
WIth l l lustration of the plant. Contained in SCIEX'l'I
F IC  AMY-RICAN S (TPPLEMEKT, No . ,.60. Price 10 
cents each . To be had at this office and from all news. 
dealers. 

GATES ROCK & ORE  BREAKER 
Capacity u p  to 200 tons per hour. 

Has produced more uallast, road 
metal , and broken more ore than 
all other Breakers combined. 

Bui lders of High Grado Mining 
Machinery. 

Send fot' Catalogues • 
C A T E S  I R O N  W O R KS, 

� o  () �o. C l i nton St. ,  ()Ili cago 
2]5 ��ranklin Sr., Boston, Mass. 

LONDON TOWER. I LLUSTRA T I O N S  
of  the  competitive designs for the g-reat tower 1n Lon
don which it is r.roposed to erect as a riva l to the Eiffel 
tower. Eight lllustrations. Contained in SCllr.NTIFTC 
AM F,RICAN SnpPL"EMENT. No. 7' ti 3 .  Price 10 cents. 
To be had at this office and from an newsdealers. 

Doskins' Patent Hydro·Carbon 
B L O W· P I P E  A N D  AS�AY FURN ACES • 
No dust. No ashes. Cheap, 
etfec1 lve, economical. port-

able, and aUl omatic. 
Send for Price List. 

'V. Hoskins, 81 S. Clark St., 
Room 50, Chicago. III. 

SHAPI�G SHEET METAL -DESCRIP· 
tion of a method .of shaping zinc. copper, and other duc
tile metals by flUid pressure. With 11 figures. Contained 
in, SCIExTIFIC Al\lEHICAN S ITPl'LEM KN1.', No. 69� . Price 
lO,cents. To be had at this Office and from aJI newsdealers. 

cx....A.�:n;:" & 
Ventilating and Drying 

F A N S . 
Light Running, A d j u s t a b l e  

Blades. Self .. Oi l ing Bearings. 
24-p�ge (mtalogue free. 

A lso Hubbpr Press HolJs for Wool 
and Yarn 'Vashing and 

lJyeing- Maehinefl. 
G )<;O. I'. C I  • ..\ RI{ , JUullllf. 

Box L. \\�indsor J�oclt;:!ol t Ct. 

2nd  � MACH I N ERY �� 
N. Y .  Mach'y Depot. Bridge Store 16. F'rankfort St., N.Y. iII� Ch Do it yourself. Cir- . eap �ular press $8. �ize 

P · te tor smal l lIewspa_ 
pel', $H. ��veryriD IDa-'hing- easv, printed r u l es. "el l (l t w" 81 amps tor Catalogue to 

factory. J{ K L � KY & (; U . ,  Ille r i d e n .  (J o n l l .  

T�e S c ient if i c A meri can 
PUBLICAT IONS FOR 1 89 1 .  

The prices of the d ifferent publ ications in  the United 
States, Canada, and Mexico are as follows . 

RATE8 BY MAIL. 
The SCientifiC American (weekly one year $a.oo 
The Scientitlc American Suppl ement (weekly), one 

year. 5,00 
The SCientifiC American, Span ish Edition (monthly) 

one year. 3.00 
The SCientltlc American . A rchitects and Builders 

Edition (monthly) .  one veal'. . 2.50 
COMBINED RATES. 

The SCIentIfiC American and Supplement. . ,7.00 
The Scienttfic American and Architects and Build� 

era h:dition. . . b.OO 
The Scientific American, Supplement. and Archi-

tects and Builders Edition. . . . . . 9.00 
Proportionate Bates for Six Months. 

ThIS includes postage, walch we pay. Remit by postal 
or express money order, or drAft to order ot 

MUNN & CO •• 361 IIroadway. New York. 

© 1891 SCIENTIFIC AMERICAN, INC.
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�bvertisement$ . 
Inside Page, each i n �ertion - - - - 1':S cent lii a line 
Back Page, each i n sertion . _ - _ $1 .00 n l i ne. I 

'rhe above are charges per agate Ime� about eight I words per l inc.  rrhis notice shows the width of the l ine, 
a.nd is set in agate type. Encravings may head adver
tisements at the same rate per agate l ine.  by measure .. 
ment.  as the letter press. Advert isements must be 
received at publ ication office as early as Thursday morn .. : 
i n !!  to appear in next issue. I 

COMPTOMETER 
(TRADE MARK.) 

ALL A R I T H M E T I C A L  
• • • •  P R O B L E M S 

Solved rapidly and accurately 
by using the CO;,\lPTOl\l }i:TEH.. 
Saves 40 per , ("ent.  of time. 
E n t i r e  r e l i e f  from mental 
strain. A dapted to a l l  com
mercial and scientific compu
tations. Send for circuldr.  

FELT & TARRANT M FG .  CO . .  52-56 I l l inois St. ,  Chicago. 
---.�--

T H I<� C OPYIN G PAD.-H O W TO MAKE 
and how to use ; with an en�ravinll. P ractical directions 
how t o  prepare the gelatine pad, and also the ani l ine ink 
by which the copies are made : how to apply t h e  written 
lett er t o  the pad ; how t o  take 011' copies of the J etter. 
Contained in S(, IE�T ] F]C' A MERICA N �UPPLEMENT. NO. 
4 3 � .  Price 10 cents. F()f sale at t h i s  office and by aU 
newsdealers i n  a l l  parts  o f  the country. J'IlWOODEN TANKS rO R R A I L R O . P S  

'-"WATE R.  wORy..�1 
L A., I:>--G E  WATER T"" 'K  • M I LL S . FARMS &c  

" __ ." S c o M P L E. T E  STO C K o r=-PLAN S &.�S P E C I A LT Y  {:-YPR[SS LUMBER S P E C I F 1 CATlONS F URNiSHED FOR F O U N D AtIONS &TOwERS W.E CALDWELL &C�  
� N °  2 1 7  E M AI N  ST L OU I SV I L L E  Ky 

S A W  S Wanted 50.UOO Sawyers S A W  S a n d  Lumbermen t o  

A send us their fun address for a copy of Em .. A erson's lir Book oJ !l!iA W�, new 1890 edi-
tio n .  \Ve are first to i n troduce NATUUA J. 

W G A S  for heating and tempering Saws with W wonderful effect upon improving their qual-
i t y  an d toughn ess. enabli�g us to reduce S p r i ces. A ddress E .\ I ER�O N ,  SIUl'l'H S & CO_ (Ltd.) .  Beaver Falls,  I'll.. 

NEW KODAKS 
" You press tile button, 

'We do tile rest. " 

Seven New 
Styles and 

Sizes 
ALL LOADED WITH 

Transparent 
Films. 

For sale by all  Photo. Stock Deal ers. 
TH E  EASTM A N  COM PA NY, 

Send for Catalogue. R U C HESTEII. s. 1". 

T H E  M O D E RN I C E  Y A C H T .  - BY 
GRO. W. Polk. A n ew and va1uable paper. containing 
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T I F I ('  A M B R ICA:\" SUPPLE:'I1 ENT. No. 6 .. �4.  Price 10 
c euts. To be had at this office and of all  newsdealers. 

FOOT l'O W E It MAClIIN E lt V. 
I feel so highly pleas
ed with your Veloci
pede Foot Power with 
seat, that I wish to 
add my testimony to ,;'f=:;t]III!!!!I!!!!;;' Its superiority. I did 

I; not expect to l ike it, 
but having uRed the 

\T elocipede Power, I wou l d  have nothing 
else It so Jlreatly  les�ens the fatigue of 
using foot power. in fact, it may be saij to 

without tatigue. and i s  a steadier motion.  I 
I had known of it sooner. Send Jor catalogue. 

J.  BARNES CO . •  9'J'J Ruby St .. Rockford, Ill  • .  

AN EW C A T A L O C U E VALUA��PAPERS 
Contained i n  S C I F. � T I F I C  A�l ERICA � SUPPLEMENT, sent 
!ra of chllrae to any address. 

M U N N  & {; C I . ,  361 Uron(\wRY, New York. 

N U T T A P P I N C  
MACHINE. 

D U R R E L L ' S  P AT E N T. 
No. 1 MlWhine, 000 Ih . •  7 spindles. 

.� 2 u 1,050 H 7 .. '" 2 OOJ u 8 " 
Capacity of 7 flplndles. 8.000 per 

10 hours. 
Acknowledged to be an indispens

able t ool Manufactured by 
WIn. H. LOCK, 

Buffa l o .  X .  Y. 
SEWING �IACHINE MOTOR FOR AMA-
teurs.-Bv C. D. Parkhurst. Descri ption of a very sim
ple and effective motor, wfth la.mina(ed �rmatu�e, of 
sufficient power to actuate a sewlllg macillne. WITh 1 1  
engravings. ( 'ontained i n  SC I E '\ TH'IC AMI<: B I C'A"\ 
S n p PL KMR::XT, N o .  7 �9 .  Price 1 0  cenb. rr'o be b ad &t 
this office and from all new8dealers .  

THE AMERI�AN �E�� TE�ErH�NE ��I 
95 M I LK ST . ,  BOST O N ,  M ASS, 

This Com pany owns the Letters Patent 
goranted to Alexander Graham Bell, March 
7th, 1876, N o. 174,465, and January 30th, 
1877, N o. 1 �6,787. 

J'titutifi t !ttt tritau . 
THE GUTTA PERCHA & RUBBER MFG. co. I 

The Largest Manufacturers of Mechanical' Rubber Goods in the World. 
Esta b1.1.sh.ed. 1 B B B .  

Pack ing ,  Be lti ng,  Hose , Mats , Matti ng, etc . 
Para B u i l d i ng, 35 Warren St., N ew York. 

(; h i (' a � o .  � n ll F ."anci IH· O .  Portl ll n d .  Oregon .  Boston, ll!asliJ. 

THOMAS AL\'.\ IWl �( )N .  - A  RIO·  I 
graphical sketch uf the I!reat i n v e n t o l  .. �ith .full.page : 
portrait from a recent ph otograph. Con t a l twrt In :"-- {'U: X 
T IFIC AM I�RH'A N S U P PLEMENT, � o. 7 4 6 . Price 10 cents 
To be had at this office and from al l  new8dealers • 

Victor ���!.���:
re
! S ci entif ic  8QQ!s Catalogue 

t ion. and for anything you It .:C E N T L  ¥ l' U D I .ISH ED. cuuld use a bicycle for. 
V l C 'l'O ItS A RE HEST I 

Send for catalogue. 

Omman Wheel Co., Makers, 
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mailed tree to any add ress on application.  
MUN N  &; CO., Publishers Scientitic American. 

361 B .·oadwny, New York. 

Y�AC�S[ MAlltA�lt m�� W��KS 
W B B U R NS PROP," 

SC I EN'rIFIC A M E RI CAN S U PPLE-
M ENrr\ Any  desired back n u m ber of the SCIE NTIFIC 
AMERICAN SUPPLEllENT can be had at this office for 
10 cents. Also to be had of newsdealers in all parts of 
the country. 

C hicopee Falls. IUass. Barre l ,  Keg, Hogshead HO ME-�IAj) E I N C U BATO R. -PRAUTI-
AND cal d i rections for the mt mufactu re of an effective lncu-ICE-BOATS - THEIR CONSTRUCTION 

and management. . With working drawings, drtai�, and 
directions in fun . Four engravings . showinf: mode of 
construction. Views of the two faste8t ice-sall1ng boats 
used on the Hudson river in winte r .  Hy H. A. Horsfall. 
M.E. Contained in SCIE � Tn' J ( '  A l\fEHICAN S UPPLE .. 
l\IENT, 1 . rr'he 8ame number ul80 contains the rules and 
regulations for the formation of ice-boat clubs, the saH. 
ing and management of ice-boats . Price 10 cents. 

J E N K I N S  BROS. VALVES ! 
J E N K  I " ,.;  IHt O S  •• 7l .l ohn St . •  N. L; 1m M i l k  St., 

Boston; 21 :North 5th �t . ,  P h i l � .; f>4 Dearborn St.. , C h icago. 
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Over 50 varieties manu- twns tor operating.  W ith -1 figures. C'on tamed in SCI-
faGtured by E .!"" TIFIC A M I<; I ( H'A X S U P I 'LK1\H.NT. No. fi30. Price 10 

E. & B. HOLMES, I �en�. To be had at this office and from all newsdealers_ 
BUFFALO. N. Y. 

Also a full line of Wood 
Working Machinery. 

The Motor of 19th Centnrv 
Can be used Any Place. to do An1l 

lrork. and by Any one. No Boiler ! 
No Fire ! No Steam ! No Ashes ! 
No G auges ! No Engi neer ! A per
leet Iy safe Motor lor all  places and 
purposes. Cost oj opna t ion about one 
cent an flour to each indicated horse 
p01ver. lfor C i rculars, etc., address 

Itellabllily. Charter Gas Engine CO. 
P. o. Box 148. SterllulI". Ill. 

A XMAS H E A LTH C I FT 
<Exerciser Complete $6) 

Is BEST OJ!' ALl.. CIRCULAR FREE. 
BOOKS: For HAn I deal Complexion 

& Complete Physical Development," 3Q Ills 50 cts. "Health & Strength in Physical Cultnre. " 40 Ills 50 cts. Chart of 39 I lls for Dumb Bens & Pulleys. 25 cts. Ad. JNO. E. OOWO'S Vocal & Physical 
Culture school . , , 6  Monroe St. Chicago 

T EC E  

J titutifit !mtrintu 
E ST A B L I SHED 1 846. 

The M ost Popular Scientific Paper in the World 

Only l!!i3.00 II. Yen r, I n c l u ding Postage. \\'eek l y  

:i2 XllIubers a ¥eal'. 

This widely cir�ulnted and splendidly i l lustrated 
paper is published weekly. Every number contains six
t.een pages o f  useful information and a l arge r.umber of 
original eDgravin�8 of new inventions and d i scoverie8, 
representillg Engineering \Vorks, Steam Machinery, 
New I nvention!'l, Novelties III Mechanics, Manutactures, 
Chemistry. Electricity,  'felegraphy, Photograph y ,  Archi .. 
tecture, A g ricult.ul'e, H O l't i c u l t u re, Natural Ilistc,ry. 
etc. Complete l ist of patents each week. 

Terms of SUb!'iCl'it)t i o n . -One copy of the SelEx .. 

f l RT l l I I lR M IX ING M1CH I" lS T I F I C  AJUER I CA:-i will  be sent for one yea?'-52 numbers
postage p repaid,  to any subscriber in the Untted States. 
Canada, or MexICO, on receipt of three dol l ars by the 
publ ishers ; six months, $1.50 : three months, $1.00. 

THREE SIZES. 
Capacities front 20 to 100 tons per day. 

Send for Circnlar. 

C. H. DEMPWOLF & CO. , YORK, PA. 

CUTLER D' E S K B E S T  I N  T H E W O R �L D . 
A . C U T L E R  &. S O N .  

• 8 U F F A L O .  N .  Y . .  U S A . 

THE P H ONOGRAPH.-A DETAILED 
descript ion of th e new ann improved form of the pho
nograph jm�t broug ht out by Edison. With 8 ent«rav
ingE. Contained in SCI F- S TIFle <\M F.RIC_<\ N  SUPPLE
MENT, r..: o. 6 3 2 .  Price 10 cents. 'ro be had at tbis 
office and from all newsdealers. 

If you want a perfect working single con
nection 

L U B R I C AT O R ,  
one that will work in any place and give en .. 
tire satisfaction, call for the 

J U N I O R. 
The Lu nkenheimer Brass Mfg. Co. 

1 5.1 " E. SIb S t . ,  (;illci u n ati, Ohio 

ESTABLISHED HALF A CENTURY. 

1t'!1!!JM'S 
S A F E: S  

Ii,AVE MA�JEt4;U:�aVEMEN1S 
tiOT FOUND  u S  I\A AKES OTHER "l: 
THAT WiLL W E LL REPAY AN 
INVESTI GATIO N 
I3y.TIt05Eo��I�E: T O  SECURt 
THE BEST SA'FE 

MARVIN SAFE CD. 
N E W  YO R K ,  P H I L A D E L P H I A, 

LO N DO N .  E N C LAN D .  

BlY.JORIS TA'_fl,a� 
STEAM PACKING  

Boiler Coverings, Millboard, Roofing, 
-. Building Felt, Liquid Paints, Etc. 

DESCRIPTIVE PRICE LIST AND SAMPLES SENT FREE-

H. W. JOHIIS MFG. CO., 87 Maiden lane. N. Y. ' 

ALLE � -�E:� CAST I N GS FflOM SPECIAL  E
RNS 

� . -�AB AND F I N E  GRAY" l flON ALSO ST E E L  

-DEVLIN Y. CO F I N E TINNING J�N pf\:: 
S '.11\ F I N I SH I N G . N lNG -

• TtlOMPl lEHIGH AVE 8< At,lERICAN ST PH llA �� 

ICE·HOUSE AND COLD ROOM. -BY R 
G. Hatfield. With directions for construction. Four 
engravings. Contained in SCIENTIFIC AMERI(�AN SUP
PLEMENT, :i 9. Price "!O cents. To be had. at this office 
and of all newsdealers. 

Cl ubs.-Special rates for several names, and to Post 
Masters. \Vrite for particulars. 

The safest way to remit iii by Postal Order, Draft, or 
Express Money Order. M ,",uey carefully placed inside 
of envelopes.  securely sealed. &,nd correctly addressed, 
�eldom goes a�tray, but is at the sender's risk. Address 
all l etters and make all orders. drafts. etc., payable to 

M U N N  & C O . ,  3 6 1  Broadway. New York. 

---0---
T H E  

jdtntifit �tUtritaU juppltmtnt 
This is a separate and distinct publication from THE 

SCIENTIFIC AMERICAN. but is uniform therewith in size. 
every number containinlit sixteen lar�e pages ful l  of en
gravings, many of wh;ch are taken from foreign papers. 
and accompanied with translated descriptions. THE 
SCIENTIFIC AMERICAN SUPPLEMENT is published week .. 
Iy, and includes a very wide range of contents. It pre
sents the most recent papers by em inent writers in all 
the prinCipal departments of Science and the Useful 
A rts, embracing Biology, Geology, Mmeralogy. Natural 
History, Geography, Archreology, Astronomy, Chemistry 
Electricity, Light, Heat. Mechamcal Enllin eering, Steam 
and Railway Enllineering, :Mining. :o:.hip Build ing, Marine 
Engineering, Photography, Technology, Manufacturing 
Industries, Sanitary Engineering. Agriculture. Horti
culture, Domestic Economy, Biography, MediCine, etc. A 
vast amount of fresh and val uable information obtain
able in no other p ublication. 

The most important Engineering Works, Mechanisms. 
and Manufactures at home and abroad are il1ustrated 
and described in the SUPPLEM ENT. 

Price for the SUPPLEMENT for the United States and 
Canada, $5.00 a year; or one copy of the SCIENTIFIC AM ER· 
ICAN and one copy of the SU PPLEM "ElN"T. both mailed for 
one year for $7.00. SinJlle copies, 10 cents. A ddress, and 
rem it by postal order, express money order, or check, 

MUNN & CO . ,  361 B.·ondway, New Y o rk. 

Publishers SCIENTIFIC AMERICAN. 
--- 0---

�uitdillg QtdithlU. 
THE SCIENTI FIC A MERICA N A UC'HI ECTS' AND BUILD .. 

E H S '  EDITION is itss ued month l y .  *2.50 a year� Single 
copies. 25 cents. Forty large quarto pages, equal to 
about two hundred ordinary book pages : forming a 
l arge and splendid Magazine of Architect ure, richly 
adorned with elegant plates 'in colors. and with other fine 
engravings ; i llustrating the most interesting exam ples 
of modern architectural construction and allied 8ubjerts. 

A special feature is  t h e  presentation in eaeh number 
of a variety of the latest and best plans for private resi
dences. city and country. including those of very mod .. 
erate cost a8 well as the more expensive. Drawings in 
perspective and in color are given, together with ful l  
Plans. Specifications, Sheets of Details. Estimates, etc. 

The transmission of Speech by all known 
forms of Electric  Speakin g Telephones in
fril lges the right secured to this Company 
by the above patents, and renders each 
individual user of telephones not furnish 
ed by it or its licensees responsible for such 
un lawfnl  use and all the consequences 
thereof. and liable to lluit thl'refor. 

N AT I O N A L F I LT E R 
PR.ZOE $96.00. 

BRIGHT SPARKLI NG  WATER GUARANTEED 
NATIONAL WATER PURIFYING CO., 

Address for Pamphlet. loll) Broad w n y  0" S6 1,l bel'lY St.,  N ew V orl • •  

T h e  el egance and cheapness o f  this m agnificent work 
have won for it the Lnrgest Circulation of any Arch i
tectural publi cation in the world. Sold b y  all newsdeal 
ers. $2.50 a year. Remit to 

MUNN & CO.,  Publishel's, 
361 Broadwny, New York. 

PRINTING INKS 
'l'he SCIENTIFIC AMERICAN is  prin ted with c n  A ;'. 

ENEU J O HNSON & CO.·S INK. Tenth and Lom ! > a  ... 1 
Sts.,  Philadelphia, lInd 47 Rose St .• opP. Duane, New ror!; 

© 1891 SCIENTIFIC AMERICAN, INC.




