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ES'l.'ABLli?-HED 1I:H5. 

A NEW SUBMARINE BOAT. 

The submarine boat Goubet (so called from its in
ventor), the adventures of which are al ready celebrated, 
has just entered upon a new phase . It has. in  fact . left 
the Napoleon basin, where it has been stored for fifteen 
months in an unoccupied corner of the Cherbourg 
Military Arsenal, in order to proceed to definite experi
ments-a trial in diving in the Commerce basin.  

It was six weeks ago that these curious experiments 
took place before the eyes of hundreds and thousands 
of witnesses. and, if we are to believe the accou nts that 
o u r  correspondents 
have transmitted to 
us. they were all 
wonderful ly success
ful. 
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one meter and three and a half meters, thus proving the gaseous residue, it is as easy to breathe in the boat 
its perfect stabil ity, i ts habitabil ity, and its curious as it is in the open ai r. 
faClu lty, apparently coutrary t() all physical laws, of We know that at the tim e  of the first official experi
remaining immovable beneath the water as long as it ment, the two navigators of the Goubet remained 
pleases and at a definite depth . eight full  hours under water without any other com-

During this immersion, the nav igators passed away municat ion with the outside world than the telephone 
their time in playing numerous games of piquet and in wire that they used to give their i mpressions, which , 
breakfasti ng. Owing, in fact, to a su pply of oxygenated by the way, were of a cheerful character. WllPn they 
gas strongly compressed in  tight tubes, and which an made t.heir appearance, they were fresh, well, and 
ingenious arrangement  automatically distributes at the l ivel y, having been able to attend to all the functions 
ordinary atmospheric pressure, while a pump expels I of li fe, and being ready to begin again. There was 

still in the t u b  e s 
enough oxygen to 
last twenty hours. 

It has been said of 
the Goubet that it is 
a realization of the 
d ream conceived by 
Jules Verne in his 
"T wenty Thousand 
Leagues under the 
Sea; " but the Gou
bet is better t h a n 
that. It is not only 
one romance, but it 
is rather two of the 
great amuser's ro
mances amalgamat
ed. It is both "T w en
ty Thousand Leagues 
under the Sea" and 
" Doctor Ox " in ac
tion I 

Thus, on the 31st 
of January, the Gou
bet started all alone. 
without guide 01' tow 
boat, from the mari
time arsenal, and. 
after a few evolutions 
i n t h e roadstead, 
that lasted less than 
an hour and a half, 
entered t h e  Com
merce basin without 
hesitation, and with
out turn or zigzag. 
in spite of the diffi
culties and obstacles 
without number in 
this place iuthe way 
of buoys. dead bo
dies, ships at anchor, 
and i n t el' c I' 0 8 s e d  
mooring chains .  This 
l i t  t I e  promenad e 
took place on the 
81/, 'face w i t  h 0 u t 
doubt, bnt it was 
none the less a pe
rPlll ptory demonstra
tion of t.he manage
ableness of the Gou
het. and its capa
bili ty of s t e e r i ng 
straight. There was 
no lack of persons, in 
fact, to believe and 
say that if the Gou
bet resembled a fish 
it w as a "drunken " 
one. a n d  t h a t  i t 
would n ever be cap
able of traversing a 
chann el ever so nar
row and v a r i a b l e  
without b u m  p i n g 
against the wal ls. 

Fig. I.-THE GOUBET SUSPENDED FROM A CRANE. 

It is well to note, 
by the way, that the 
Goubet is not only 
the sole submarine 
boat t h a t  h as re
mained for e i g h t 
hours under water 
with men inside, b u t  
also the sole one  from 
which a l ike power 
has been required. 
The conditions im
posed upon the in
ventor by the con
tract were, in fact, 
exceptionally hard. 
But, in the serenity 
of his assuranl1e, and 
with t h a t  superb 
faith t.hat mocks at 
the worst difficulties, 
Mr. Goubet acce pt
ed all. 

To the honor of 
the Ilew t o r  p e d 0 
boat, it is well to add 
that the curren ts are 
at times very strong 
at the entrance of 
t h e  port of Cher
bourg, and that upon 
this day the sea was 
very rough. 

T wo d a y s after
ward t h e  Goubet 
proceeded to new ex
periments. Without 
any fasten ings, and 
consequently given 
up to its own forces 
an d resources. the 
strange b o a  t sank 
several times to dif
ferent depths, with 
i t 8 two navigators 
hermetically immers
ed within its sides of 
bronze. It remained 
stationary for four 
hours 6L1ccessivelyat Fig. 2,-EXPERIMENT IN STABILITY, 

Figs. 3 and 4 re
present two of the 
phases of the d ra
matic eight hour ex
periment. In Fig. 3 
the Gou bet is prepar
ing to disappear, in 
Fig. 4 it has come to 
a rest at a depth of 
one meter, to remain 
there for twenty min
utes. How the Gou
bet realizes this par
adox it is impossible 
to say. That i s  a 
secret between the 
inventor a n d  t h e 
government. 

As may be s e e n 
from Fig. 1, where it 
is represented sus
pended by the chains 
of a crane, the Gou
bet has the form of a 
stubby c igar, or ra
ther of an elongated 
egg. It was cast in 
bronze in a single  
piece. It i s  5'6 me
ters (18 ft.) in length,  
and 1'53 meters ( 5  ft.) 
(Cont'inurd on p. 310.) 
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Jtienfifit �ttttritatt. 
THE COPYRIGHT BILL FAILS TO PASS. 

The defeat of the copyri!rht bill in the House of Rep
resentatives by a vote of 126 to 98 disproves the asser
tion so often made in certain quarters that the senti
ment of the public is growing more and more favorably 
disposed to the measure, for. remembering that the 
vote on the measure last session was almost a tie, it 
would seem that longer considere.tion of its merits has 
increased rather than lessened the opposi tion to its 
passage. Nor will the fate of this bill appear unde
served, when its characteristics and intent are criti
cally examined. It purported to be an "authors'" bill. 
In their name it was drawn up, in their name CongreRs 
was asked to make it a law. 

On examination it proved, instead of an authors', to 
be a publishers' bill, and to be strongly opposed to the 
interest of the general public, giving' the publishers 
the right to increase the cost of foreign books-a vir
tual monopoly or patent for 42 years; indeed, the 
foreign author being left to accept whatever terms 
were offered him or be debarred frOID publishing on 
this side the ocean at all. 

The promotors of the bill seem agreed that its defeat 
was due to the action of Mr. Payson, of Illinois, by 
which was struck out the provision that foreign books 
8hould be printed in the United States to obtain a 
copyright. 

But was it not logical and reasonable to divest it  of 
this clause, its passage being asked on the plea that it 
was to benefit authors? 

The promoters of the measure have all along main
tained that the author has as clear a right to the pos
session and free disposal of the work of his brain as the 
producer of any other kind of marketable merchan
dise. They insisted that it was dishonest to take a 
foreign author's works without compensation.  Yet 
the law they recommended, instead of opening a free 
market, would hav' given him leave only on condition 
that he accepted the terms of pUb'lish ers on this side 
the water. How he would be in any wise bettered by 
such an arrangement it is hard to see ; how the cause of 
that international honest.y of which so much has been 
said would be advanced by such an arrangement, is 
equally obscure. 

To the ordinary mind the bill which has been de
feated looked simply to sel f-interest, to the interest of 
a small class of the community, to wit, to the pub
lishers, as against the many. It would, in fact, have 
tended to raise the price and consequently re8trict the 
sale of the reprint, that boon to hungry readers. If 
that was not the aim of the promoters of international 
copyright, it  would assuredly have been the result of 
the measure they sought t.o have made a law. 

A FIBER FROM COTTON STALKS. 

The result  of the formation of the j ute bagging trust 
has been to array against it the powerful Farmers' 
Alliance, now num bering, it is  claimed, over two million 
members in  the South and West. When the trust was 
first formed, the price for bagging was advanced from 
seven to twelve and fourteen cents a yard, though th e 
price since then has fallen very much from the latter 
figures. The Southern planters requiring bagging for 
their cotton made up  thei r minds on no account to 
make any purchases from the j ute bagging trust, and 
some of them, in order to keep this vow, have used 
other bagging which entailed a net loss of a dol lar on 
every bale sent to market. The high price of  j ute 
bagging, as well as the bitter war between the planters 
and the trust, have greatly stimulated the production 
of substitutes. Pine needles, bear grass, palmetto, and 
Spanish bayonet fibers have all been employed, but 

Price 10 cents. For sale by all new,dealers 
pAGE the product has been far from satisfactory. The bag-
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methodA of conducting preCipitation. incineration. and other daily the desperate shifts to which planters have resorted work of the chemical laboratory . . . . . . . . . . . • . • . . . . . . . . . . . . . . ...•. . . . . . 11976 
h IV. �mUCA'l'lON.-'l'he Haskell Institute.-A training school for rat er than use jute bagging. it may be said that 
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watch. with illUstrations of a new system of sounder for a watch. Reliable ad vices from Augusta, Ga., recently received 
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h ing, Berlin.-CorliAs valve engines, recently erected in Berlin, of seem to indicate that t e want of a satisfactory substi-
]'OOU horse power for driving dynamos, with section. elevation, and tue for jute bagoging has been met by prod uci ng a 
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fiber from cotton stalks. Mr. William E. Jackson, pie ana to the Old 8chool.�By WIJ.TJIAM 'rOD HELMUTH.-A pre-sentatIOn of the present status of homeopathy and its relation to a lawyer of Augr:sta, has given a good deal of time and the regular medical school, being a valuable presentation of its 

IX. s�f�'i�ALLijliGY·.:":''i'i;e· Pj.;;pe�ti'i.io( Aiiimi�;im: with '';ome 'in: 1I988 attention to developing the process. He commenced 
f"rmatlOn Relatmg to the Metal.--A m"st'valuable paper. giving a experimenting' w ith a machi ne patented to produce 
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d�:;�r:ff!C��tgf�h!e:a!;� certain South Alnerican fibers by running cotton stalks 
upon the meial, with numerous tables of strength and other fac- through it and then submitted the fiber to a carding 
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11976 himself, and the bagging which was produced under his 
famous varnish, the collootion of tbe Ctup from the Rhus vern i- direction has been declared to be an excel lent article. 
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stalks by means of a breaker. It is said, however, that 
the bark can also be stripped off by hand, or the stalks 
may go through the machine in their natural state, and 
the rollers wi l l  do the work j ust as thoroughly. The 
main feature of the fiber-producing machine consists in 
the forward and backward movement of the rollers, 
which action separates the fiber while the water under
neath washes out the glue. The advocates of the new 
process claim that they can pay $2 a ton for cotton 
stalks delivered at railroad stations, and make from 
them a bagging which can be sold at 7� cents a yard, 
a price at which they claim j ute bagging cannot be 
manufactured at a profit. The article produced from 
cotton fiber weighs about two and a quarter pounds to 
the yard , and the average requirement for a bale is 
seven yards. 

A cotton exporter recently stated that the bagging 
made from cotton stalks which he had examined re
sembled j ute 80 closely that even a person who was 
accustomed to handling cotton would not readil y  de
tect the difference. It wil l  not stain the cotton, and 
will show marks easi ly.  It is said that the annual 
yield of stalks will prod uce bagging sufficient to bale 
three yearly crops of cotton. 

Should the new fiber stand the test of general use, it 
is  easy to see th at a new and extensive industry has 
been opened up. Cotton stalks have heretofore beeu 
considered a nuisance by planters, but if  they can be 
made into a bagging for the baling of cotton, a great 
step in advance will  be made. No one d reamed a few 
years ago that oil as well as other val uable products 
could be produced in paying quantities from cotton 
seed, but this utilization of the seed forms one of the 
most striking as well as one of the most important of 
recent advances in manu facturing. The public will 
doubtless watch with much interest, to see i f  still an
oth er new and important p roduct is to be developed 
from the already fruitful cotton plant. 

. ' .. . 

Opening or 'be Ne,v Dry Dock at tbe Brooklyn 

Na"y Yard. 

The Simpson dry dock, which has already been de
scribed and illustrated by us  (see SCIENTIFIC AMERI
CAN, �ovember 30. 1889) was formally opened on Friday, 
May 9, in the presence of a n umber of spectators, in
cluding many visitors and invited guests from Wash
ington, Baltimore, and Philadelph ia, as wel l as rep' 
resentative naval officers, engi neers, and others of ths 
vicinity. Promptly at ]0: 30 A. M. the dock was 
flooded, and in one hour and five minutes was full .  
The caisson was then lightened by the ejection of some 
of its water ballast and floated to ono side. The U. S. 
monitor Puritan was next plaeed in the dock, tho 
caisson was replaced and the large pumps started, 
emptying the dock and leaving tht! ship upon the keel 
and bilge blocks. A very elegant collation was then 
tendered the visitors, In all respects the occasion Illay 
be termed a su

'
ccess, and the official s of the Brooklyn 

NavyYard are to be congratulated ou this last addi
tion to their plant. 

Keeping at it. 

It is a great mistake to suppose that the best work 
of the world is done by people of goreat strength and 
great opportunities. It is unq uestionably an advan
tage to have both these things, but neither of them, 
quoting from the Manufacturer and Buildel', i s  
a necessity t o  the m a n  w h o  h a s  t h e  spirit and the 
pluck to achieve great resu lts. Some of the greatest 
work of our tim e  has been done by men of physical 
feebleness. No man has left a more distinct i mpression 
of himself on this generat.ion than Charles Darwin. 
and there have been few men who have had to strug
gle against such prostrating ill health. Darwin was 
rarely able to work long at a time. He accomplished 
his great. work by having a single aim, and putting 
every ounce of his force and e very honr of his time 
into the task which he had set before him. He never 
scattered his energy, he never wasted an hour, and 
by steadily keeping at it, in spite of cont inual i l l  
health and of long intervals of  semi-in validism, he  
did  a great work, and has left the  impression upon the 
world of a man of extraord inary energy and working 

capacity. Success is rarely a matter of accident ; al

ways a matter of character. The reason why so many 

m en fai l is that so few men are willing to pay the price 

of self-denial and hard work which success exacts. 

••• I. 
Burning or tbe Great Singer Sewing Machine 

Works. 

The great works of the Singer Sewing Machine Co. , 
at E l izabethport, N. J . ,  were seriously damaged by fire 
on the  6th of May. The  main building, with its valu
able contents, including millions of needles, several 
thousand finished sewing machines, and an immellse 
stock of partly finished machines, tools, etc . ,  were de
stroyed. The loss is estimated at $750,000. Rebuilding 
will be at once commenced, and temporary structures 
erected for the immediate resumption of regular work. 
The entire area occupied by the company is 32 acres. 
The main building was 2 30 feet long', 60 feet wide, with 
aunex 800 feet long, 50 feet wide. 4 stories high, 
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Microscopical Reception. 

The annual reception of the Department of Micro
scopy of the Brooklyn Institute took place on the 8th 
inst. The occasion was one of considerable interest. 
There were 72 exhibits shown under as many micro
scopes. 'l'he n uwber of guests present exceeded 1,000; 
the array of instrumcuts was very fine indeed, and the 
interest manifested in  the exhibits was very gratifying 
to the members of the department. 

The following list of exhibits is so long as to preclude 
the possibi lity of giving a description of each one. 

Volcanic d ust from Java eruption. Fell on the bark 
Arabel la, August 28, 1883, 1 ,000 miles from Java. Lat. 
5° 37" S. ; long. 88° 58" E. Ringworm of scalp, prepared 
to show its effect on the hair. Foot of silkworm . Cal
limome regius, a parasitic fly, exhibited by Mr. Henry 
Fincke. Peptic glands from the cardiac region of the 
stomach of the frog, Dr. Heber N. Hoople . Skin of 
eel,  scales in situ, shown by polarized light, by Mr. 
\ViIliam Finney. Micro -photograph, Declaration of 
Independence, Prof. W. Le Conte Stevens. 

Section of pallasite (meteorite), from Kiowa County, 
Kansas, shown by Mr.  George F. Kunz. The Kiowa 
County meteorites numbered twelve in  all, of which 
six were pallasi tes (a spongy iron filled with olivine) . 

Pollen of the century plant, from a plant in the con
servatory of the late \Vm. Darlington, Pittsburg, Pa. 
Age at bloom fi fty-one years. Was shown by Mr. W. G. 
Bowdoin. One hundred and twelve different varieties 
and species of diatoms arranged on one slide were 
shown by Mr. G. D. Hiscox. 

Dr. Herbert Fearn exhibited a section of human 
kidney. Double inj ected. Arteries and malphigian 
tufts injected red, and veins injected blue. In the 
lighter portions were seen the uriniferous tubules. A 
section of melaphyre from Bas Matachin, Isthmus of 
Panama, was shown by Mr. Thomas B. Briggs. 'rhis 
is one of the very hard rocks encountered in the exca
vation of the proposed Panama canal. Melaphyre 
was described as a fine-grained brownish-black aggre
gate :of plagioclase, augite, olh-ine, magnetite, and de
lessite or chlorophocite. Mr. James Walker exhibited 
a section of prehnite, from the glacial drift of Brook
lyn. A vertical section of hnman scalp, showing hairs, 
etc. , in situ, was shown by Dr. C. K. Beldin. The ex
hibits of Mr. George E. Ashby consisted of a transverse 
section of leaf (pine needle) of Scotch fir and spiracles 
(breathing poreE) and trachere (air tubes) of silkworm. 
The aeration of the blood in insects i s  provided for by 
the in troduction of air into every part of the body 
through a system of minutely distributed air tubes. 

Transverse secti on of peduncle of yellow water lily 
was shown by Mr. Joseph Ketchum. Rutile crystals in 
quartz, from North Carolina, and artificial crystals of 
cadmium,  consti tu ted the exhibit of Mr. George M. 
Mather. Mr. Frank Healy presented polycystin a  from 
Springfield, Barbados, and butterfly scales arranged 
to form a bouquet of flowers. Quartz crystals, from 
Herkimer Co., New York, were shown by Mr. Charles 
Ronfeldt. Pond life formed the exhibits of Mr. Stephen 
Helm and Mr. C. H. Taylor. Spore cases of fern from 
New Zealand were sho wn by Walter H. Kent, Ph.D.  
Transverse section of petiole (leaf �talk) of carrot, by  
Mr. William W. Laing. Pollen of moon flower, by Mr. 
Wi lliam Lowey. Mr. Edward C. Chapman exhibited a 
transverse section of etew of beech . A beautiful clus
ter of gold artificial prisms, and al1rified cloth were 
shown by Dr. A. J .  Watts. The cotton fiber of the 
latter spec imen has been replaced by gold, a substitu
tion similar to that which has taken place i n  petrified 
wood. 

Crystals of proustite, "ruby silver," from Chili, S. A., 
were shown by D r. Joseph H. Hunt. This silver ore 
contains 65 per cent of the metal. The illuwination 
was effected by weans of a paraboloid condenser. 
Ancient iridescent  glass from Cyprus was shown by 
reflected and polarized light, by M r. Geo. M. Hopkins. 
Foraminifera, the skeleton remains of a low order of 
animal li fe, chiefly marine, formed the exhibit of Mr. 
William Potts. Section of granite, by polarized light, 
and cyclosis (circulation) of protoplasm in cell of 
chara, one of the fresh water algre, were shown by 
Prof. Franklin W. Hooper. A transverse section 
through head of larva of newt, showing cerebrum, 
eyes with lens  and retina, tongue and lower jaws, car
ti laginous bones and blood vessels, was exhibited by 
Mr. Ludwig Riederer. 

Rev. J. L. Zabriskie's exhibit consisted of: Teeth of 

$titufifit �tutritau. 
by Mr. J. D. Mallonee. Iron sand from Shel ter Island; 
opaque; Mr. George A. Street. A section of opal from 
Honduras was shown by H. Hensoldt, Ph.D. The 
beautiful diplay of colors for which these gems are 
noted was here exhibited in a section of the thinness 
of tissue paper. Foot of the emerald spider, by the 
same exhibitor. In the latter o bject the two combs 
used by the spider in arranging the  lines of his  web are 
seen in rare perfection. Mr. Henry S. Gibson showed 
the eggs of bot fly. A transverse section of ovary of 
Rhododendron pontium was shown by Dr. Hugh M. 
Smith. Torbernite crystals, a cupreous p hosphate of 
uranium, from Cornwall, England, was exhibited by 
Mr. J. W. Freckelton. Dr. S. E.  Stiles showed a trans
verse section of spines of echinus. The saws of saw-fly 
formed the exhibit of Mr. H .  S. Woodman. These ap
pendages are used by the insect to saw a fine sl it  in a 
leaf, in which the eggs are deposited. 

Dr. J. M. Van Cott, Jr. , exhibited a large n umber of 
sections illustrating hu man tissue. Elytron (wing 
cover) of j ewel snout beetle, from Brazil, S. A., by Ml'. 
Artis H. Ehrman. Sulphide of nickel, from Chili, 
S. A., by Mr. F. L. Lathrop. Crystals of oxalate of 
lime. Shown by p olarized light. The blood of snake, 
double stained, showing the corpuscles and their 
nuclei, by Frederick J .  Wuling, Ph.G. ,  and the seed 
of gentian, by Mr. John H. Royael, complete the list 
of very interesting objects shown on this occasion. 

The officers of the department, under whose admini
stration the preparations were made for the reception, 
were Rev. J. L.  Zabriskie, president ; Mr. Geo. M. Ma
ther, vice-president ; Mr. George E . Ashby, secretary ; 
Mr. Edward C. Chapman, treasurer ; Mr.  J. D. Mallo
nee, curator. 

The newly elected officers are : Mr. H. S. Woodman, 
president; Dr. S. E. Stiles, vice-president ; the other 
officers having been re-elected. ,. . ., 

Progress of the Chicago '''orld's Fair. 

The officers' salaries have been fixed. The president 
is to recei ve $6,000 annually; vice-presid ent, $ 12,000 ; 
treasurer, $5, 000; and aud itor, $5,000. Vice-President 
Bryan receives a larger salary because it is expect.ed 
that he will relieve Presid ent Gage of most of the work. 
Second Vice-President Potter Palmer df'clined any 
compensation. The Hon. A. F. Zeberger , ex-collector 
of customs, has been made treasurer, and W. K. Acker
man, fOI'merly President of the Illinois Central Rail
road, auditor. 

The members of the ten standing committees met 
and elected the following chairmen: Finance, Ferd 
W. Peck ; grounds and buildings, De Witt C. Cregier ; 
legislation, Edwin Walker ; foreign exhibi ts, W. T. 
Baker; catalogues and printing, Rollin A. Keys; 
transportation, Stuyvesant Fish ; fine arts, C.  L .  
Hutchinson ; machinery and electric appliances, De 
W itt U.  Cregier ; ways and means, Otto Young. 

The president, first and second vice-presidents, and 
chairmen of the standing cOlllmittees constitute the 
executive committee. 

A meeting of stockholders has been called to vote an 
assessment of 18 per cent on the stock, payable th" 
first Mond ay in June, 1890, and on the p roposit ion to 
change the name of the fair to "The World's Colulll 
bian Exposition." .. .. , .. 

Letter Postag-e Principle Cor Railroad Fare8. 

At a recent meeting of the American Academy of 
Political and Social Science, held in Philadelphia , 
Prof. E. J. James, of the University of Pennsylvania, 
said : 

For the last nine months a m ost interestin g experi
ment in railroad management has beeu going on i n  
Hungary. As a result, a n e w  system o f  passenger 
t.ariffs was worked out and put into operation on the 
first of August, 1889. The method adopted was that 
commonly known as the zone-tariff system, in which the 
rates are fixed, not accol'ding to the number of miles 
traveled by the passenger, but according to the n u m ber 
of zones traversed or entered u pon d u ring the journey. 
Starting from a given center, the rai l roads are divided 
into fourteen zones or stretches. The first zone includes 
all stations within 25 kilometers of the center; the sec
ond, all more than 25 and less than 40, etc. ; each zone 
after the first up to the twelfth being 15 kilometers long, 
or, as we should perhaps better say, wide. Tickets are 
sold by zones, being good for all stations within the 

The railroad tickets are now placed on sale like post
age stamps at the post offices, h otels, cigar shops, and 
other convenient places. The public is greatly pleased 
at the discarding of the complicated machinery of 
ticket selling as practiced under the old system . 

The most interesting thing, however, in this experi
ment is the way in which the passenger traffic has in
creased under the sti mulus of the new rates. The n ulll
ber of passengers during the last five months of 1887 
was 2,389, 400 ; during the same period of 1888 it was 
2 ,381,200 ; while for the same period of 1889-the fi rst 
period under the new system-it was 5,584,600, an in
crease of over 133 per cent. The receipts from the 
traffic under the new system were over 18 per cent 
greater than under the old. In other words, passenger 
traffic will respond to lower rates, a thing which some 
railroad m anagers hav'l denied. 

It wou l d  be well for our own railroad managers who 
complain that passenger t raffic is not profitable to look 
into the matter. The American people, reputed to be 
the most restless in  the world, do not have nearly ali 
many passengers per head of the population as En�
land, and it is far exceeded in the number of passengers 
to miles of rail way by half a dozen countries of E urope. 

.. .. � .. 
Shell Mounds oC Florida. 

Colonel Joseph Wilcox, one of the managers of the 
Archreological Museum of the University of Pennsyl
vania, recently gave a short account of his explorations 
in the Florida shell heaps. H e  said he had never trav
eled in any part of the U n ited States that presented so 
Illany remains of the former race as Florida. The 
mounds were of two classes. Along the coast and the 
banks of the rivers they were composed of shells, while 
those away from the rivers and the sea are made of 
sand. These mounds are of prodigious size, sOllie of 
the largest being twenty to thirty acres in  extent, and 
twenty to forty feet in height. The shell mounds are 
composed almost exclusively of oyster shells, a large 
conch, which was evidently eaten, being the next most 
plenti ful. Many of the latter have a hole broken in 
the top,  through which it is probable the animal was 
drawn. The shells in one of the mounds he examined 
varied from those of the present day, partaking of the 
charact,er of those of the Pliocene fossils, and indicate 
that the mound was made a very long time ago. He 
exhibited a collection of objects from Florida, including 
two gold beads, and a su perb fragment of pottery that 
was thought to be of Georgia manufacture. In COlll
lIlentmg upon th is piece, which he presented to the 
Illuseum, he said that the Greek fret, the SCI'oll work, 
and llIany forms of classical decoration are to be d is
covered on the American pottery, and if we want to 
study the beginn ing of classic art, we should study the 
aboriginal art of America, an art that was n ipped in 
the bud by the terrible Spanish invasion. 

The museUIll ,  althongh only organized last year, is so 
well cared for by its friends that its collection is  now 
second to none in the country. 

. .. � .  
Ether. 

The so-called pure commercial article always con
tains various impurities which, on  spontaneous evapo
ration, remain behind as an ill-smell ing residue. Sul
phur is detected by shaking up the sample in question 
in a test tube with a drop of pure bright m ercury . If 
the quantity of sulphur is very small the surface of the 
mercury is merely rendered dull and gray. If there is 
much sulphur, the entire liquid turns gray or black. 
Pure chloroform does not reduce alkaline permangan
ate unless a trace of alcohol is present. Bertram Blount 
(Analyst) describes a series of impurities in so-called 
pure reagents. P. Lohman (PhaTm. Zeitung and 
Chemike1' Zeitung) discusses the purity of commercial 
reagents required in chemico-legal investigations. Zinc 
and sulphuric acid can easily be obtained free from 
arsenic. Hydrochloric acid which fulfills the require
ments of the Pha1'1nacopa;ia may contain traces of 
arsenic. Hydrochloric acid freed from arsenic by means 
of tin is usually stanniferous. Chloric acid may con
tain arsenic, and usually contains baryta. .. ,., .. 

Achlcvelnents oC Surgery. 

At th e Surgical Congress at Berlin,  Professor Gluck, 
of Berlin ,  gave (says Dalziel) an exhibition showing a 
most valuable advance in surgery, namely, the success-

zone. ful substitution of catgut, ivory, and bone freed from 
mosquito, showing eleven teeth at the .extremity and How radical a change this  system implies for a large chalk,  for defects in bones, muscles, and nerve sinews. 
upon the thin edge of each flattened, bristle-like part of the traffic can be seen in the extreme cases, i. e., The juices of the body are sucked up i n  the inserted 
mandible ; the ovipositor of the narrow · winged katy- in those in which th., reduction has been the greatest. material, thereby establishing the j unction of  the sepa
did, polarized, showinG two saws, two sheaths, and The fare for all station s  in the fourteenth zone, which rated ends, without any shortening of the part. H e  
t w o  sty lets. A sf'ction 0 1  meteoric stone from Segowlee, includes all stations more than 225 k ilometers from the presented t h e  cases of patients i n  whom there had been 
India, which fell March, 1853, shown by polarized capital, are 8, 5'80, ane! 4 gulden respectively for the an insertion of from six to ten centinleters of catgut to 
light ; and meteoric iron from Toluca, Mexico, etched three classes, corresponding to $2.88, $2.08, and $1.44. supply defects in the leaders of the h auds, to which 
to show the Widmanstattian and Nauman lines, form- If we had the same rate in this country, it would be complete mobilit y  had been restored . This case has 
ed the exhibit of Mr. Albert A. Hopkins. possible to buy a railroad ticket to Chicago from New previously been im possible. In the case of another 

Stinging hairs of nettle were shown by Prof. W. C. York for $2. 92. The fare to Philadelphia would be 29 patien t Professor Gluck removed a tumor from the 
Peckham. The tip of the sting is broken off on enter- cents. thigh , causing a considerable defect in the bone. He 
ing the skin, and the poison from the gland below is The simplification of the tariff is very great. Under inserted ivory, and no shortening ensued. In another 
pressed through the tube of the sting into the flesh. l the old system, the num ber of distinct tickets which had case he removed a large piece of nerv., in the groin and 
Scales of thirty varieties of South American lepi-! to be ke{Jt in every large office was nearly 700. It is inserted catgut, and the functions remained cowpletely 
doptera, opaque; shown by automatic revolving stage; now only 92. . satisfactory. 
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AN IMPROVED VENTILATOR FOR RAILWAY CARS, 

The illustration shows a device for attachment to car 
windows, whereby air may be allowed to enter from 
either side without creating a draught,and dust and,cin
del'S will be effectual ly  excluded. It has been patented 
by Mr. Robert E. Burke, of Phillipsburg, N. J. Fig. 
2 is an i nside view of the device applied to the lower 
rail o f  the window frame, Fig. 3 showing one of the 
shutters open, and Fig. 1 being a horizontal sec
t ional view. The venti lators are preferably located 
in the bottom rail of the window frame, side recesses 
separated by a central rib being formed in the outer 
face of the rail,  and a shutter being hinged to the outer 
end of each receSR. In  each recess are openings com
municating w i th  the interior of the car, and in thfl 
sash rail near the shutter hinge is a recess covered by 

BURKE'S VENTILATOR FOR RAILWAY CARS, 

a plate having a horizontal and a vertical slot, in which 
operate a pin and a latch. The pin passes at an incline 
into the hinged end of the shutter from the rear, so 
that the force 9,pplied in opening the shutter will be 
exerted in  the l ine of its di rection of movement. When 
the device is appl ied to railway cars, the shutter at 
the forward side of the window only is opened, the 
cinders, dust, etc. , being then d eflected from the open
ing. This device can be readi ly attached to a car after 
it has been bui lt, and can be conveniently manipulated 
from the i nside without raising the window. It is also 
adapted for attachment to the windows of d welling 
houses, etc. 

AN ANVIL ATTACHMENT. 

The invention illustrated herewith provides means 
whereby metal may be quickly and easily bent and cut 
off upon the anvil, and forms the subject of a patent 
issued to Mr. Charles 1\1. King, of Downievil le, Cal . 
Figs. 3 and 4 are side and end views of an anvil having 
such an attachment .  A U-shaped lever having a 
treadle at one side is pivoted to the sides of the anvil 

KING'S ANVIL ATTACHMENT. 

block in a cut-away portion near its base, a chain from 
this lever extending u pward to a grooved disk on the 
end of an arlll pivoted in a bracket. Fig. 1 shows 
the pivot end of this  arm, and Fig. 2 the manner 
in which it is held and pivoted to the anvil block .  
The arm has  at its free end a rectangUlar-shaped 
grip large enough to clasp the end of the anvil and 
admit a fair sized stri p or  bar of metal between 
it and the face of the anvi l ,  and is capable of verti
cal movement in slots in  slide flanges of the bracket 
in which it is pivoted. Springs at the side of the 
bracket hold the grip above the face of the anvil ,  
to al low rOOIll for the insertion of the metal, until 
the treadle is depressed. 'Vhen the foot is placed upon 
the treadle, the arm is raised to bring the grip into 
position above the face of the anvi l ,  and by further 

Ititutifi t �mtrl'llU. 
pressure upon the treadle the grip is brought firmly 
down upon any metal which may be between it and the 
anvil, or, if there is no metal there, the grip may be 
brought down to a solid bearing upon the anvil, so that 
the triangular upper face of the grip may be used to 
cut the metal upon. When the grip is not in use for 
either of these purposes, its arm is t ipped down out of 
the way, at the end of the anvil block. 

.. j • • •  
Brittle Bodies. 

Under the head, " What are bri ttle bodies ?" Prof. 
Frederick Kick recently communicated the preli minary 
results of some very interesting experiments in Dingl. 
Poly tech. Journal, 274, 405. He starts with two theses : 
-(1) Those bod ies of substances are b rittle which, in 
order to become ductile or plastic, must be subjected to 
a high pressure, acting uniformly from all  directions ; 
(2) the hardness of a substance lDay be determined 
w ith numerical accuracy by m eans of i ts shearing stress 
if every bending and every fluxion of the m aterial 
particles be excluded. To substantiate the first thesis, 
the following experiments were made with pieces of 
gypsum, steatite, rock salt, and calcite, all of  which 
are, under ordinary conditions, very brittle. The test 
materials were cut and ground into prismatic shape. 
A suitable piece of ordinary iron gas pipe was closed at 
one end with a well-fitting plug, and filled with molten 
shellac, avoiding carefully any formation of bubbles. 
Into this were immersed the test prisms, which had 
previously been coated with shellac solution, and after 
filling up the remaining space with shellac, the top was 
closed by a second plug. The pipe was allowed to cool 
slowly for several hours, and then bent into U-shape. 
In dilute nitric acid the iron pipe was dissolved, leav
ing the shel lac core unaffected. This was dissolved in  
alcohol, leaving the  bent  prism of rock salt, steatite, 
etc. , in perfectly coheren t  shape. The softer the en
veloping material, the better the results.  The author 
constructed then a simple but effective apparatus, i n  
which oil was the enveloping medium instead o f  shellac, 
and succeeded in altering the shape of the most brittle 
substances without affecting transparency or coherence. 
In regard to the second thesis, the author's experi
ments are yet few in  number. It  seems true that the 
hardness and shearing  stress are d i rectly proportional, 
but more experiments are necessary to establish the 
thesis as a law of nature. Shellac and tin are sub
stances of widely differing nature and composition. 
Their hardness, however, is  eq ual, and Professor Kick 
finds for both the same sheari ng stress, i. e., 2 '6 kilo
grammes to the square centimeter. 

... . . . .. 
AN IMPROVED ADJUSTABLE LADDER, 

A ladder which lIIay be conveniently adj usted to the 

inequal ities of the groun d  or other support, and which 

lIIay be compactly and readily folded when not in use, 

is represented in the accolllpanying illustration.  and 

has been patented by Mr. Pierre F. M. Burrows. The 
body of the ladder has four standard s arranged in 
pairs to forlIl the sides, and the front and rear stand
ards of each side are fil led in at their bottom ends by 
a block, rigidly attached to  the rear standard and 

adapted to slide in a longitudinal groove in the front 

standard . The steps and the front and rear standards 

are held in position by bearing rods attached to the 

standards by a bolt or screw passed through eyes i n  the 

ends of the rods. The under surface of the steps have 

a transverse groove near each end adapted to receive 

the bearing rods, to which they are held by staples, 

and on the under !'lide of the upper 
step is a longitudinal attached brace. 
'rhe steps being thus pivotally attach
ed to the bearing rods, the standards 
and steps lIIay be readily folded close 
together, and when the ladder is set 
up the pivoted steps and rods give ad
j usting movements to the standards. 
The back stays or braces are each COIll
posed of two parall el and spaced strips, 
the l imbs being made to interlock or 
cross each other, and each l imb having 
near the top an adj usti ng stop, the 
stops being fil:tures adjustable by 
thumb nuts according to the surface 
of the ground. The upper en(ls  of the 
l imbs are connected to the rear stand
ards by a swivel or universal joint, and 
the stays are l imited in their move
ment by a length of chain connecting 
them with the standards. When the 
ladder is to be used, i t  is  set up per
pendicularly to be opened out from its  
closed position, and the back stays 
spread from the bottom as far as al
lowed by the  stops, the latter being 

AN IMPROVED PIPE CLAMP, 

This pipe clamp is designed for pipes through which 
a fluid passes under high pressure, serving for strength
ening parts of the pipe that have become weak and 
for mending ruptured and broken pipes. It has been 
patented by Messrs. William Walker and John B. 
Davis, of Jermyn, Pa. The sections of pipe are united 
at their ends in the usual way by a socket, and a clamp 
to surround the joined ends is formed of two semi-cyl
indrical sections, with flanges adapted to receive bolts 
to fasten the two sections together, a packing being 
placed between the flanges. Each of the clamp sec
tions has on each end a semi-annular flange, and 
when the pipe l ine extends horizontally the upper sec
tion has a conical aperture through which the molten 
calking material is introduced. When the pipe line is 
vertical, the calking material i s  poured through the 
upper end of the pipe clamp. In applying the clamp 
over a weak spot or disconnected sections of pipe the 
openings at the ends of the inclined flanges are closed 
by clay or other suitable packing, when the molten 
metal is poured to fil! the interior space formed. 
around the pipe by the clamp sections. When the 
molten metal has hardened, the clay or packing is re-

WALKER & DAVIS' PIPE CLAMP. 

moved and the operator calks the edges in the flanges 
with suitable tools. 

• 1 • • • 
Naval Armaments. 

It appears from the British navy estimates that the 
present Board of Admiralty have substituted as the 
m ain armament of all  the battleships they have laid 
down guns of a smaller caliber, for they consider the 
110 ton gun too large and weighty for general U!�e, 
although, so far as penetration and destruction are 
concerned, it is the most powerful weapon in the 
world.  Three ships only will be armed with them. 

The 67 ton gun carries an armor-piercing projectile 
of 1 , 250 lb. weight, capable of penetrating at 1 , 000 yards 
a steel plate of 24 '3 in. in thickness, with a bursting 
charge of 85 lb.  in  the common shell. The 110 ton gun 
carries an armor-piercing projectile of 1 ,800 lb. , capable 
at 1 , 000 yards of penetrating 27'4 in. of steel, with a 
bursting charge of 180 lb. in the common shell. 

. . . . .. 
Bed Glass. 

A new red glass has been recently produced in Ger
many. Resides its use for the manufacture of bottles, 
goblets, and vases of various kinds, it will be found 
applicable in photography and in chemists' and 
opticians' laboratories. This glass is produced by 
melti ng in an open crucible the following ingredients : 
-Fine sand, 2,000 parts ; red oxide of lead-minium-
400 ; carbonate of potash , 600 ; lime, 100 ; phosphate of 

adj usted accordingly when the ground BURROWS' FOLDING ADJUSTABLE LADDER. 

is rough. When such adj mstment has 
been properly effected, the ladder is designed to be lime, 20 ; cream of tartar, 20 ; borax, 20 ; red oxide of 
more safe and rigid, the greater the weight of the per- copper-protoxide-9 ; and bioxide of tin ,  13 parts. 
son ascending it  and the higher the ladder is mounted. By a single llleiting a transparent red glass is said to 

For further i n formation relat.i ve to thiH invention, be obtained of a very fine qual ity, of which various 
address Mr. P. F .  M. Burrows, No. 317 Victoria Arcade, objects can be manufactured di rectly, without the 
Auckland, New Zea land. . uecessity of a second heating to in tensify the color. 
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Jtitufifi t !mtritau. 
AN IMPROVED CURTAIN POLE FIXTURE. 

A simple and convenient means of sliding a curtain 
upon the pole frolll which it is suspended, in such a 
way that the curtain w ill not be worn or torn, is shown 
herewith, and forlll s the subject of a patent issued to 
Mr. Charles H. Morgan, of West Chester, Pa. A case 
carrying spring rollers is  attached centrally to the cur
tain pole, and a cord connected there with passes over 

Effect o f'  Whistling on Seals. 

While reading of " Instances of the Effects of Musical 
Sounds on Animals, " by Mr. Stearns, in which I have 
been much interested, it recalled to my mind appa
rently similar effects produced upon seals, which I 
often noticed during a prolonged stay in Hudson's 
Strait. Here the Eskimo might often be seen lying at 
full length at the edge of an ice floe, and, although no 
seals could be seen, they persistently whistled in a low 
note similar to that often used in calling tame pigeons, 
or, if words can express my meaning, like a plaintive 
phe-ew, few-few, the first note being prolonged at least 
three seconds. If there were any seals within hearing 
distance, they were invariably attracted to the spot, 
and it was amusing to see them lifting themselves as 
h igh as posHible out of the water, and slowly shaking 
their heads, as though highly delighted with the music. 

chances of healing b ullet wounds will, notwithstanding 
the much greater efficiency of the new rifle, be much 
more favorable than in the case of the larger bores. So 
it would appear that in all cases progress in the art of 
war leads to the diminution of human suffering !
Ueber Land und Meer. 

MORGAN'S CURTAIN POLE FIXTURE. 

a pulley and out through the stem of the case, the cord 
being attached to the first curtain ring, and passing 
thence through a retaining piece at the end of the pole 
and falling at the side of the curtain,  where it may be 
easily grasped by the hand. The curtain rings are 
fastened together by a separate cord, so that they wiI I  
be spaced regularly upon the pole, and will all  be 
moved by the cord connected with the spring rollers. 
The retaining piece at the end of the pole has a spring
held pivoted pawl adapted to hold the operating cord 
in any position in which it may be left at rest, with the 
curtains wholly or partly opened, while allowing them 
to be fully moved in either direction, at the will of the 
operator. 

. . . . ..  
AN IMPROVED WIRE STRETCHER. 

The illustration shows a light and conveniently m a
nipulated device for stretching fence wires, which has 
been patented by Mr. John W. King, of Buena Vista, 
Tenn. N ear the outer end of a hand lever are triangu
lar recesses, in which is pivoted a yoke, the members 
of which are connected by a bar to which an outwardly 
extending twin hook is secured. In the rounded end 
of the lever are one or more teeth or pins, and a U-bar 
is pivoted near its end having hook-like teeth extend
ing beyond the end of the lever, this bar being normally 
held folded back upon the lever. A small cutter pro
jects from the back of the lever, and a hand bar is also 
hinged thereto. \Vhen a barbed wire is to be stretched 
it is passed through only one of the hooks, but a tape 
wire is to be pas�ed through both hooks to give suffici
ent gripping surface. The wire being brought into en
gagement with the hooks, the teeth on the ends of the 
lever are placed in contact with the side of the post 
and the lever is swung around until the wire is brought 
up against the post, when the teeth of the U-bar, being 
made to engage the opposite face of the post, will hold 

KING'S WIRE STRETCHER. 

the lever parallel with the line of stretched wire, which 
may be nailed or clamped to the post in the usual 
way. 

• • • • • 
THE Penberthy Autolllatic Injector Co. , of Detroit, 

Mich. > exhibited their injector at the Detroit exposition 
of 1889, and were awarded therefor the only medal 
given in this line. 

Here they would remain for some time, until one, 
perhaps more venturesome than the rest, would come 
within striking distance of the Eskimo, who, starting 
to his  feet with gun or harpoon, would often change 
the seal's tune of joy to one of sorrow, the others mak
ing off as fast as possible. 

The whistling had to be continuous, and was more 
effective if performed by another Eskimo a short dis
tan�e back from the one lying motionless at the edge 
of the ice. 

I may add that the experiment was often tried by 
myself with the same result.-F. F. Payne, in Ameri
can Natu ralist. 

,. . 1 1 . 
AN IMPROVED LEDGER INDEX. 

A device designed especially for the convenience of 
bookkeepers is illustrated herewith , and has been pat
ented by Mr. George A. Pratt, of Brownsville, Cal. To 
the inside of the cover of the ledger or other large book 
having an index is secured a suitable casing with an 
opening in which operates a drawer, to be held in place 
by a knob and catch or lock. Within this drawer is 
placed a separate index book, so that the bookkeeper, 
on pulling out the drawer, will have the index continu
ally before him while posting, and be saved the neces-

PRAT T'S BOOK INDEX AND CASING. 

sity of having constantly to turn to the front of the 
book to find the folio for each account. Tile drawer is 
so attached to the ledger by means of catches on each 
side that there is no l iability of their becoming sepa
rated. 

. . . . ..  
Effect o C  Small Bore Bullet" on the Body. 

The adoption of small bore rifles by most European 
countries-Switzerland now employing 7 '5 and 6 milli
meters (2!5 mm. being very nearly an inch), France 8, 
Belgium 7 '6, instead of the hitherto universally used 
11 mm.-leads to the consideration of what the effect 
on the human body will be of the increased penetration 
of these bulletR, which can pass through iron plates of 
12 mm. (nearly half an inch), and deal planks of 1 ' 1  
meter (about a yard) in  thickness-a penetration five or 
six times as great as that of the projectiles hitherto em
ployed in the German army. Professor Paul Bruns, 
the well known surgeon of Tubingen,  has published a 
work which attempts to give an experimentally scien· 
tific answer to this important question. His experi
ments were made with the Belgian Mauser rifle, and 
the conclusions he has come to must be considered in 
all respects satisfactory from a humane point of view. 
He  asserts that the hydraulic pressure in the wound is 
much diminished, partly on account of the smaller dia
meter of the bullet and partly on account of the spring 
action of the thin steel coating which surrounds the 
soft lead core of the new projectile, so that the exten
sive tearing of the soft tissues of the body, such as the 
old lead bullets used to cause-and which often gave 
rise to the erroneous idea that explosive bullets were 
employed-Will not occur. 

The new projectile, which , at 100 meters, passes 
through four or five limbs and smashes up three thigh 
bones, placed one behind the other, makes a smooth 
cylindrical opening, of less diameter than itself, through 
flesh. The wound made where the bullet enters is  
generally of less diameter than itself. The exit is a slit 
or a star-shaped opening, with torn edges, about 6 to 8 
mm. wide. At longer ranges, 400 to 1 , 500 yards, the 
bones are not shattered, but bored through in a clean 
hole or channel. Hence, according to Dr. Bruns, the 

AN IMPROVED CLOTHES LINE ADJUSTER. 

The device shown is designed to be applied t o  
traveling clothes l ines, for readily drawing the line 
taut, and to automatically  relieve the strain inci
dent to shrinkage after wet weather. It has been pa
tented by Mr. Henry F. Metzler, of No. 603 Carroll 
Street, Brooklyn, N. Y. Fig. 1 shows the device in 

�. Jt- .  

METZLER'S CLOTHES LINE ADJUSTER. 

use, Fig. 2 being a plan view thereof, and Fig. 3 a side 
view. One end of the rope is passed through the aper
ture, a, in the holder, and knotted, the other end being 
passed through the jaws, b b, and around the bolt, F' ,  
as around a pulley. The body of the holder may be of 
wood or metal, but is preferably of wood, and is slotted, 
as at c, to form the jaws, and recessed at d d, to allow 
space for the rope to pass. A screw-threaded common 
bolt may be pasRed through the jaws, with a thulllb 
nut for tightening the jaws upon the rope. the grip 
upon the rope being made firm enough to hold it ordi
nari ly taut, but not so close as to prevent a slight 
drawing of the line through the jaws to allow for shrink
age without inj urious strain. 

e . •  , .  

A WATER SHIELD FOR WINDOW BRUSHES. 

The device shown in the illustration is adapted for 
convenient and expeditious attachment to the handle 
of any brush or window-cleaning implement, to pre
vent the water from passing down the handle to the 
hands of the operator. It has been patented by Mr. 
Isaac Stiner, of No. 248 East Seventy-eighth Street, 
New York City. The device consists of an elastic c u p, 
preferably formed of rubber, and having an upwardly 
extending central conical portion, through which is an 
opening for the passage of the handle, there being also 

STINER'S WATER SHIELD FOR WINDOW BRUSHES. 

an annular flange integral with the outer side face of 
the cup, and an aperture or opening on one side form
ing a spout for the delivery of water from the cup. 

• • • 
THE military commission of the Austrian army have 

established a law that the offense of intoxication should 
be punished the first time by a public reprimand. The 
second offense by several days' imprisonment in the 
guard house. The third offense is evidence that the 
victin: is suffering from a chronic disease, and he is 
placed under constant surveillance. His pay is taken 
out of his hands, and every means used to prevent him 
from getting money to secure spirits. 
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3 1 0 
A N E W  S U B M A R I N E  B O A T .  

( Continued from first page. )  
In diameter, and weighs, all  armed , 6, 000 kilogrammes 
(13, 200 pounds) , thus perm itting of its being carried 
from one end of the world to the other. like a package 
or a ship's launch, upon a railway truck or on board of 
an ironclad. 

'l'h is  relative lightness does not prevent its having, 
by reason of its l ines, a wonderful trim, and of being 
remarkably seaworthy. When it i s  floating on the sur
face, even during a rough sea, i t  carries two or three 
llJen very well upon top (Fig. 2) without rocking. 

The Goubet is provided underneath with a mass of 
lead of 900 kilogrammes (1 , 980 pounds) , which may be 
freed by turning a bolt. This is  termed the safety 
weight. 

It remains to state that the boat is capable of being 
steered u n der water, in spite of the opacity of the 
medium and of the disturbance of the compass near the 
dynamo that furnishes the motive power. The Goubet 
can run by oar, but its submarine paddles can be used 
only for running forward. It is not possible with their 
aid to  back water. Mr. Goubet, therefore, had to re
move the rudder hel ix, movable in all directions, which 
he uses both for running and steering, and to replace 
it by a provisional apparatus which will permit him to 
perform all the evolutions desirable, without the help 
of electricity , for the entire time of the experi ments. 
This change had to be made because the administra
tion of bridges and highways would not allow Mr. Gou
bet to run h is boat by electricity in ths Commerce 

Jtitntifi t �tutritau. 
-Several interesting illusions depend on the fact that 
an image on the retina lasts about an eighth of a 
second. In the thaumatrope a card has an object 
drawn on each side, say a bird on one side and a cage 
on the other ; if the card is rotated, the images are 
superposed and the b ird appears in the cage. In the 
zoetrope and the phantascope a moving object, as a 
swinging pendulum, is drawn in successive stages, and 
while the series is  rotated and viewed through slits, 

Fig. 4 .-THE GOUBET COMPLETELY SUBMERGED. 

basin.  the pendulum appears to be swinging backward and 
Mr. Goubet is studying a play of mirrors that will forward. For the same reason a vibrating string 

permit him, when immersed, to perceive, within a cer- appears as a flat plate, and we think lightning 
tain radius, all the objects rising above the surface of lasts m uch longer than it actually does, while without 
the water, and also a combination designed to protect this " persistence " fireworks would lose most of their 
his compass against the disturbi ng influence of  the beauty. The rotating vacuum bulbs form a very 
electric motor.-A bstract fro m Le Monde Illust1·e. pretty illustration of this, but as the illumin ation is 

- • •  • .. intermittent, the tube appears as a rayed star and not 
Optical I l l u "ioll".* as a continuous circle. 

I f  any one wishes to make an emphatic statement That white light is composed of all colors may be 
about an occurrence or thing, and says, " It m ust be shown by rotating a disk with segments, colored in 
so, I saw it myself," he considers the matter i s  settled. proper proportions, when the colors are blended, and 
To-night I shall try to show that seeing is not always i t  appears white, or more correctly gray. 
believing, and that many things we see are mere ly  Physiologically, white light is made up of the three 
optical i l lusions and not to be entirely depended on as colors, red,  green, and violet, which we probably per
facts. ceive by three sets of nerve fiber!! of the retina. On 

I use the term as a title in the widest possible sense, the border of  the retina the red· perceiving nerve fibers 
and intend including in the subject any case in which I are absent. We can see this by holding a red pencil in 
we see, or think we see, anything differen tly fro l ll front of the eye at arm's length, and w hile keeping the 
what it is in reality. My paper will be divided, more eye fixed moving the pencil round sideways, u ntil we 
for convenience than with scientific accu-
racy, into three parts. First, illusions d e
pending on optical contrivances-reflection 
and refraction being the chief causes of de
ception ; secondly, illusions depending on 
the structure of the eye-here we shall dis
cuss color, irradiation, and binocular phe
nomena ; and third ly, optical illusions de
pending on the brain, 01' the interpretations 
of the sensations received by the eye. In 
this· section I shall give instances in  which 
the j udgment is misled, and conclude with 
a few words on apparitions. 

I. -Illusions Depending on Optical Con
trivances.-Probably the best known optical 
i l l usion is Pepper's ghost. Here a plate of 
plane glass is placed at an angle of 45° near 
the front of the stage, before it the stage 
floor is some feet lower, and any strongly 
i l luminated object on the floor in a hori-
zontal position appears upright and on the stage. 
One of my friends recen tly showed me a device depend
ing on the same principle, by which a photograph on 
glass is superposed on an ordinary carte. 

Reflection is responsible for some of the tricks of the 
Davenport Brothers and for the curiosities known as 
l iving heads without bodies, etc. The converse of 
this may be seen i n  the palace of Versailles, where a 
combination of mirrors makes spectators appear head
less. 

The " optical paradox " enables one apparently to 
see through a brick,  but really four plane mirrors carry 
the light round the obstacle. 

In the " phantom bouquet " concealed flowers are 
made by a con cave mirror to appear in a vase. Con
cave and convex cyl indrical mirrors cause strange and 
am using d istortions of the faces of those looking at 
them. 

Refraction makes a pon d  appear shallower than it is,  
and a stick put i n  water appears bent. By refraction 
of light t hrough layers of air of different densities, the 
strange il lusions known as mirages are produced. 

If  a wine glass is partly filled with water and 
i nverted on a plate with a coin on it, refraction causes 
the coin to appear on the surface of the water, and it 
i s also seen directly, but enlarged. By means of the 
double refraction of Iceland spar, a dot placed under 
it app.:lars as two. 

11 -fllusions Depending on the Structure of the Eye. 

* Extracts from a paper read at a meeting of the Midland Counties 

Chemists' Association, February 18, 1890. By J. F. Liverseege, A.I. C. ,  

)J .P.Il. 

Fig. 3 .-THE GOUBET PARTIALLY SUBMERGED. 

reach a point at which the pencil is visible but appears 
black. If the eye has an excess of one color presented 
to it for some time, the nerve fibers corresponding to 
that color are incapable of acting for a short period, 
and a white surface appears tinged with the comple
mentary color. This effect has been largely used by 
a certain firm for advertising purposes. Similarly a 
strip of white paper on a piece of bright green covered 
with white tissue paper appears pin k .  

An ingenious advertisement has blue figures on a 
red ground . 'Vhen these are viewed in the shadow 
and slightly moved, the blue marks appear to dance 
about the paper, for when the eyes are in focus for the 
red, an image for the blue is formed in front of the re
tina, and is therefore indistinct; when the blne is right, 
the red is indistinct;  as the red rays converge to a point 
behind the retina, the rapid changing of the focus of 
the eye froin one to the other position makes the 
edges indistinct, and gives the idea of motion. 

If  san tonin i s  taken, white appears yellow, as this 
drug has the property of destroying the violet-perceiv
ing fibers. 

If a thin platinum wire is made incandescent with 
an electric current, its apparent thickness is greatly 
increased ; this is due to " irradiation , "  or the encroach
ing of bright parts on darker ones ; similarly, any one 
looks larger in light t.han in dark clothes, and a white 
wafer on a black ground looks larger than a black 
wafer on a white ground.  The effect of background 
may be noticed in  a snow storm ; the snow looks black 
against the light sky, but white against the d ark 
earth. Irradiation also explains the appearance of a 

pole with the sun as background, when the pole ap
pears narrower, or even discontin uous, where in front 
of the sun's disk. A piece of black thread held in 
front of the gas shows the same phenomenon. 

A defect of the eye, known as spherical aberration, 
causes the eye to see a bright point as a star. Gas 
lamps in foggy weather show this well. 

Milk looks white and blood red because the eye has 
not sufficient magnifying power to perceive that colored 
or opaque particles are floating in a colorless liquid. 

The part of the retina where the optic nerve enters 
the eye is quite blind ; to observe this, put a dot and a 
cross on a piece of paper about three inches apart, 
close the left eye, and fix the right eye on the cross 
to the left of the paper, and at a certain distance 
(about nine inches) the dot entirely disappears. 

If a pin be held by the point quite close to the eye, 
and a pin hole in a card be held between the eye and 
a light, the pin will appear head downward, owing to 
the upright shadow being inverted by the j udgment, 
as if  it were the inverted image usually received on 
the retina. 

The experiment k nown as Scheiner's is  curious. By 
looking at a pin through two holes very close together 
two pins are seen, as an image on the retina is pro
duced by the rays of light passing through each of the 
holes. 

Our having two eyes make some strange i llusions pos
sible. Let a paper tube be placed to the left eye and 
the hand be placed by the right side of it, when a hole 
will appear in the middle of the hand .  This property 
of the brain of combining the images of the two.retinas 
is occasionally of use in tracing the form of an object 
under the microscope without the aid of a drawing 
prism. 

The stereoscope gives the appearance of solidity by 
combining two slightly different views by means of 
prismatic eyepieces. Two somewhat similar " cartes " 
placed under it are blended to a curious composite por
trait. If two banknotes are observed in it, and there 
is any appearance of solidity, they are not identical , 
and therefore one is forged . 

That our judgment of d istance largely depends on 
having two eyes, may be amusingly shown by trying 
to thread a needle with one eye closed. 

The pseudoscope is a combination of prisms which 
inverts the normal relation, and makes neal' objects 
appear distant, and vice versa, in a most bewildering 
way. 
. 

The curious rotation of " strobic circles " partly de
pends on persistence and partly on the fact that the 

curvature of the eye is not exactly the same 
in the vertical and horizontal direction. 

Pictures m ust be classed as optical illu
sions , for all artists attempt to make objects 
on a flat surface appear to have three dimen
sions. So well is this done at times that we 
think the eyes of a picture follow us as we 
move about a room. 

The effect of neigh boring forms in mis
leading the j udgment may be shown by 
placing two exactly Rqual somewhat horse
shoe-shaped pieces of cardboard with the 
narrow part of the one opposed to the broad 
part of the other, when the latter will always 
look larger. 

How big does the sun look ? is a question 
which would get various answers ; or, to put 
it more definitely, what is the diameter of 
a sphere which j ust h ides the sun's disk at 
a certain distance, say ten feet ? As far as 

I can answer the question, I should say between three 
and four inches. This is an example of the difficulty of 
estimating the size of an object with nothing t� com
pare it with ; when on the horizon, the sun appears 
larger, for there we may have comparison objects. 
When we see people walking on the top of  a small hill, 
the summit of  which is sharply defined against the sky, 
they appear gigantic. The " Specter of the Brocken, " 
a shadow cast by the rising sun, may also be mentioned. 

An amusing error of j udgment is often made when 
one attempts to show the distance from the floor a hat 
on a gentleman's head would reach. 

If a square is divided in one direction by parallel 
lines, it appears elongated in the d irection of the l ines ;  
in dress this is useful, for vertical stripes make a lady 
look taller and thinner. 

Illusions of motion are common. We may watch a 
waterfall till the water appears to stand stil l ,  and the 
rocks behind it move up. While sitting in a train and 
watching another train passing, it is impossible, if  the 
latter be of closed coaches (like a mail train), to say 
which of four things is  happening. The other train 
may be at rest, or we may be at rest, both trains may 
be moving in the Eame direction, but ours quicker, or 
in contrary directions. We can only settle the question 
by lookin g  out of the other window. 

On looking at a bright sky I can see spots moving up 
and down, and looking like snakes. These are known 
as muscre volitantes, and are due to moving opaque 
particles in the vitreous hUIllor of the eye throwing 
a shadow on the retina. 

[The lecturer introduced other examples of optical 
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illusions which one frequently observes, the cause of 
which is a mystery to him ; but the above selections 
are among the best examples produced.--ED.] 

.. 4 . . .. 

J'titutifit !mtricau. 
@onesponllence. 

Cedar Oil. 

3 1 1 
An Ingenlou8 Device Cor Lighting the Bottom of 

the Sea. 

A Balloon A .. cent. To the Editor of the Scientific American 

In the investigations that were undertaken by the 
Prince of Monaco in deep-sea soundings, an ingenious 
method was adopted to obtain specimens of the living 
creatures existing at the bottom of the ocean . The 
apparatus used was shown at the Paris exhibition. 
The cage in which the submarine animals were caught, 
according to Le Genie Civil, consisteri of a cylinder of 
wire having three conical entrances, l ike those of a 
lobster pot, and weighted for submersion with detach 
able weights. It was, however, very unlikely that at 
these immense depths, where the darkness is practi
cally total, any fish would voluntarily find their way 
into the trap, and steps were taken to attract them by 
a Jight placed inside it. Obviously, no light was avail
able but an electric light, but to get an electric light 
to burn a mile or two under water was not easy. 

Great excitement was caused at Croydon, England, 
on a recent Saturday afternoon in connection with the 
ascent of Professor Higgins, the parachutist, and for 
se veral hours doubts were entertained as to his safety. 
The balloon, which had that day been named " The 
Duke's Motto," and which was of the capacity of 12, 000 
cubic feet, was fully charged by five o'clock. Higgins 
said the direction of the wind, which was northeast ,  
would necessitate his traveling a considerable height, 
but he hoped to return to the field in about half an 
hour. WheH he gave the signal to the attendants to 
" let go, " the balloon grad ually rose and appeared to 
go in the d irect ion of Norwood. Upon reaching an 
altitude of something like 4,000 feet, the parachute 
became detached from the net of the balloon, which 
was rising at a great rate. It was evident that some
thing had gone wrong. The balloon rapidly disap
peared in the clouds. 'When darkness set in and no 
news had been received of the parachutist, much 
anxiety was evinced as to his fate. Shortly after eight 
o'clock, however, all fear was dispelled by the receipt 
of a telegram stating that Higgins had landed safely 
near Tonbridge. Higgins returned to East Croydon 
by the 9 :20 train .  In an interview with a correspond
ent, Higgins stated that he had experienced the most 
wonderful of all his aerial voyages. When he had 
reached a height of 4 ,000 feet he began to get into a 
strong current, and the balloon t wisted right round. 
The current then caught his parachute, causing the 
wooden ring of it to catch him very tightly under the 
arms. The test cord which held the parachute then 
broke. Directly that happened he saw that the para
chute was hanging below him fully inflated, and the 
pressure on him was so great that it was impossible for 
him to descend into the middle of  the town with any
thing like safety. He thereupon opened his penknife 
with his teeth and cut the parachute away. This 
caused the balloon to shoot up 6,000 feet higher, and, 
on reaching that altitudE', he met another current, 
which brought him back, and he saw nothing until he 
passed through some sleet and snow.  He could hear, 
however, the sound of trains. He was in this snow 
storm for at least ten minutes, and when he had passed 
through it  the sun was shining beautifully. He could 
see the BUll glistening on the water at Brighton. He 
found the air getting very sharp and keen ; icicles 
were hanging from his mustache. For a few minutes 
he was q uite deaf. He now seemed to be descending, 
and he thought he  was getting near Hastings or 
Brighton. He could smell the sea. When he was 2,000 
feet from the earth, he prepared to descend by hang
ing by one arm on to his trapeze rope as if  he were 
using his parachute. When his feet touched the ground 
the balloon, which was in front of him, dragged him 
for ten yards, and then rebounded some sixty feet in 
the air, between two trees. Two laborers, in response 
to his signals, arrived j ust as he came down a second 
t ime, and held the balloon unti l  he let out the gas. He 
found that he had landed on a farm in the occupation 
of Mr. Nash, at Penshurst, about thirty miles from 
Croydon. In reply to questions, Higgins said that at 
one time he must have been five miles above the earth 
-the highest he had ever been. He added that the 
bal loon had no escape valve. 

Noticing your reply to H. W. H . ,  in the SCIENTIFIC 

AMERICAN of the 19th inst. , I wish to say that cedar 
oil is made in this vicinity by distillation, the small 
branches being used. As the branches can be obtained 
w herever the cedar grows, and as the shavings cannot 
be easily obtained, this  may be of value to your corre-
spondent. W. J. STANTON. 

. ,  . . .  
The Farmer,,' Trullt. 

At last the farmers h ave a SItre remedy for depressed 
prices. A company has been incorporated in Illinois, 
with headquarters at Chicago, under the awe-inspiring 
title of the Farmers' Co-operative Brotherhood of the 
United States. The incorporators propose to do busi
ness with $50, 000,000, which will be subscribed by the 
farmers. When the stock is  all taken, the brotherhood 
will be informed by the farmers what price they desire 
for their grain, and the brotherhood will go into the 
market and push the price up to the desired point. 
Thus farmers can sell their grain, ana buy more stock 
in the brotherhood, and in a short time the brother
hood will have the grain and the farmers will have the 
stock. The scheme is very simple and will undoubt
eLlly prove a howling success-that is, the farmers will 
howl for their grain ,  which the promoters have success
fully made away with. The Farmers' Brotherhood 
are to get rich by buying their own grain. The 
. .  farmers " who are in the scheme probably all live in 
Chicago. The curious part of this and all similar plans 
for increasing the price of  the farmers' produce is that 
it utterly loses sight of the fact that the farmers of the 
U l l ited States do not raise all the grain in the world. 
I I I fact, any very great advance in the price of wheat, 
for instance, would be almost certain to bring Russian 
wheat to our shores, in spite of the tariff. The farmer 
h as not had a very good time of it of late years ; but 
his redemption will n ot be brought about by any such 
scheme as the brotherhood proposes, or the equally 
hrilliant plan of the Detroit gentlemen who proposed 
that  farmers could instantly double the price of wheat 
by burning half of their crop.-.imerican Miller. 

Lyndon, Vt. , April 21, 1890. 

• I e  • •  
Pittsburg a Great City. 

To the Editor of the Scientific AmeTican : 
In a late issue of your paper you published a table 

giving the estimated comparative rank of the cities of 
the Unit.ed States in 1890, in which you rank Pittsburg 
as the fifteenth in population. 

To persons fam iliar with the Pittsburg of to-day this 
seems a guess without knowledge of the facts. Intelli
gent estimates of the present population of Pittsburg 
put it  at about 450,000, which would entitle it to rank 
about eighth, or above Cincinnati, San Francisco, or 
New Orleans. 

The clearing house statements for the week ending 
26th inst.,  now before me, seem to conclusively prove 
this. In this statement Pittsburg ranks the sixth city, 
being about 25 per cent above San Francisco, 35 per 
cent above Baltimore, 50 per cellt above Cincinnati, 
100 per cent above Kam!as City and New Orleans, etc. 
It seems to us inexplainable that a city should rank 
sixth in business transacted and only fiftflenth in popu-
lation.  JOHN T. FINDLEY. 

Pitt.sburg, April 29, 1890. 

T i n  Root· Painting. 

1'0 the Editor of the Scientific American : 
To allow a new tin roof to become rusty before being 

painted is like closing up t,he  bunghole of a barrel and 
letting the liqnid flow from the spigot.  A rough sur
face secures the paint better, but gives the tin It start 
toward rusting, and the rust will sooner or later destroy 
it. This is based on the fact, and proved by experi
ence, that iron once started to rust will continue on to 
rust, when water or dampness is present, until in time 
it is entirely destroyed, even though the best of paint 
is laid on to protect it. In these days, when the lowest 
and most unscrupulous bidder usually receives the 
contract to build, the painter can hardly be blamed 
for " closing the hunghole " by means of �heap iron 
ore paint, and allowing the tin, that should be pro
tected, to waste through the spigot by rust. It  is by far 
the better way to repaint the roof when the paint is 
too much flaked off, than to permit the tin roof to rust. 
The main cause of paint flaking or peel ing off tin is 
owing to the polished surface, as no PQlished metal 
w ill properly hold paint. This accounts for painters 
preferring a sl ightly rusted roof to work upon, because 
it fastens the paint better, although it at the same time 
damages the tin. When iron ore paint  hardens, it con
tracts, cracks, and loses its hold on polished Ilurfaces, 
which increases to an astonishing degree in cold 
weather, where the least vibration will loosen its hold. 
Some of the finest and most cost ly Chinese paintings 
on polished metal have been instantaneously destroyed 
by that means. No competent carriage builder will 
allow any polished iron, axles, springs, hub bands, etc. , 
to pass into the paint shop without previously roughing 
their surfaces, either by filing, grinding, or sandpaper
ing, to prepare them for adhesion for paint. This plan 
is  also observed by the sign painter when using sheet 
tin. The question now h; : What paint will best pro
tect tin on roofs ? I have answered this rtlpeatedly in 
former communications, and still know of nothing bet
ter than red lead ground in raw, cold-pressed linseed 
oil, applied the same day it is mixed, which forms the 
most tenacious and weather-resisting paint of all paints 
known to  me. I treated the roofs of my factory, 
eighteen years ago, with two coats of red lead on both 
sides of the tin,  having since repeated the painting of 
the upper side every three or four years (through per
suasion) with iron ore paint. The result is, there is 
littltl flaking of the red lead, but no end of trouble 
from the iron ore paint, which in some places peels off 
from the red lead in  large patches, leaving the red lead 
on the tin. I close with the remark, " All  paints not 
poisonous, and requiring driers to insure hardening, 
are unfit for durable painting. "  LOUIS MATERN. 

Bloomington, Illinois. 

THE survey of the mouth of the Columbia River, re
cently made under authority of the Secretary of War, 
shows that great and beneficial changes have taken 
place upop the bar since the survey of 1885, about the 
time of the commencement of the construction of the 
jetty. '],he salle channel depth over the bar which 
was available for a width of 1% miles in 1885 is now 
available for a width of 5 miles, with indicationll that 
a much deeper channel is forming tbrQugb about the 
middle of the bar. 

The only resource was to supply the incandescent 
wire from a battery in the trap. Here, however, an
other difficulty occurred. It was necessary to inc lose 
the battery, which had to be of considerabltl power, in 
a box of some kind, and as the hydrostatic preS8Ure at 
such depths was six or seven hundred pounds to the  
sq uare inch, it was  found impossible to  make a box 
which was not crushed before it reached its destina
tion. At last, however, this trouble was overcome by 
the curious device of  connecting the box with a bal
loon. The balloon was made of cloth dipped in  India 
rubber, and so arranged that the air in  it was i n  com
munication with that in the battery box. 

On sinking the apparatus, the hydrostatic pressure, 
being virtually uniform all round the balloon, com
pressed it eq ually on all sides, forcing the air out of it 
into the battery box, until the pressure inside the box 
and balloon exactly balanced the pressure outside. 
This process went on to any extent, so that at the bot
tom of the sea,  although the balloon was red uced b�  
the enormous force exerted on it to a small fraction 0 1  
i ts  original size, it still kept the internal and extermd 
pressure equal. On raisillg the apparatus again i t  
expanded a s  the pressure diminished, and brought the 
battery box to the surface uninjured . ·  So successful 
was this device that, not content with capturing deep
sea fish, the prince and his assistants propose un their 
next expedition to send down a photographic appara
tus and bring back negatives of the bottom of t he 
ocean, as seen by the electric I l ght. - Gas Light  Jour. 

,. ' . . . 
Export of American JUachinery. 

American trade journals take it as an unquestionable 
fact that the export of American machinery is increas
ing. The demand from abroad, they say, for American 
textile machinery has of late been more active than 
ever before, and is undoubtedly to be attributed to 
the numerous patented improvements that have been 
and are constantly being added to  American machi nes 
for cotton and woolen manufacturing, and which are 
now bringing them prominently to the fron t. These 
devices, the result of American ingenuity and i n ven
tion, have been patented both in America and foreign 
countries, thus fully protecting the rights of inventors 
and manufacturers, and foreigners are not slow to 
recognize their merits. In the case of the American 
loom this is especially true, for it is  general ly  thou�h t 
that for speed and good workmanship combined i t  i �  
superior to  all i t s  foreign rivals. As  a result i t  is bei ug  
gradual ly introduced in many English factories, where 
practical test has clearly d emonstrated its uses. fn 
the United States the ring spinning frames are largely 
taking the place of mules in many of the mills, and 
they are now beginning to force themselves upon the 
attention of  foreign manufacturers, who, though slow 
to adopt new methods, and conservative in the extreme, 
cannot afford to neglect any improvements, from what
ever source they may come, which will give them any 
advantage, however slight, over their competitors. The 
same is true with regard to Illany other machines used 
in the textile industry, in which the inventive geni u s  
of the New World h a s  suggested valuable improve
ments over existing methods, and which are certaiu to 
come to the front in foreign coun �ries as soon as the i r  
value is appreciated. During the past twelve months 
the value of cotton and woolen machinery exported 
from Boston alone has amounted to nearly $325,000, 
which shows an increase of  almost $100, 000 in cuIIlpari
son with the year previous. -London Engineering. 

.. , . . .. 
Electricity In the HOllie. 

Prof. R. H. Thurston, i n  a recent article, gives a 

graphic ·description of what electricity will do  in  the 

near future. He says it wi l l  break u p  the present fac

tory system and enable the  horne worker once more to  

compete o n  living terms with great aggregations  o f  
capital in  unscrupulous hands. Great steam engines 

will undoubtedly become general ly  the sources of power 

in large cities, and will send out the electric wirtl i n  

every corner o f  the town, helping the sewing woman at 

her machine, the weaver at his pattern loom, the me

chanic at his engine lathe, giving every house the 

mechanical aids needed in the kitchen.  the lanndry, 

the elevator, and at the same tilllE' giving light, and 
possibly heat, in libel'ul quantity and intensity. 
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3 1 2  
THE ACCIDENT TO THE STEAMER CITY OF PARIS. 

The accident to the machinery of the great steamer 
City of Paris, which took place on March 25 last at sea, 
off the coast of Ireland, on her outward voyage from 
New York, has occasioned m uch comment and inquiry 
in  en�ineering circles. The wreck of the great engine, 
10, 000 h. p . ,  was complete. Almost in an instant it  was 

transformed from an organized and beautifully  work

ing system into a chaotic j umble of bent and distorted 
fragments. 

The first and apparently most correct reason given 

for the accident was the breaking of the propeller 

shaft, the Eudden fracture of which was supposed to 

have produced a racing of the engine, by which it was 

torn to flinders. The cause of the breaking of the 

shaft was said to be due to the wearing of its outer 

bearing'S. Engineering gives a detailed explanation, 

from which we give a few brief extracts, with an en· 

graving : 
Each of the twin shafts passes through the ship's side 

through a stern tube in  the usnal manner. Immedi

ately outside there is a flange coupling of the ordinary 

description.  by which attachment is made to the out· 

board length of shafting. It was itumediately on the 

forward part of this coupli ng, and therefore directly 

outside the stern tube, that the starboard shaft was 

broken square across. The posi· 
tion of this fracture is not shown 
in our engraving. it being some
what forward of thf\ part i l lus
trated. The diameter of t.hi� 
part of the shafting is 20),4 in. 
The fracture was th ick with rust 
on  both faces, but there was 
every appearance of the metal 
being wund throughout and of 
excellent quality. On the whole, 
we should judge the shaft to be 
an excellent job, and the fracture 
to be entirely unconnected with 
any fault  in the material. The 
outboard portion of the shaft 
abaft the coupling just referred 
to consists, we may say, of  one 
length of hollow shafting 42 ft. 
long. and one length of solid 
shaft 15 ft. long, this latter 
len gth carrying the propeller. 
The total length of shafting 
aoaft of the point of fracture 
was thus SOUle 58 ft. or so. 

Jtitutifit �mtritau. 
level with the shaft, and the shaft was slightly worn 
also. 

This wearing away and consequent dropping of the 
end of the outer shafting we take to be the obvious 
primary cause of the whole mischief. 

We will noW proceed to give sOllie detailed account 
of the damage done inside the vessel, as revealed dur
ing our examination. Passing through the starboard 
engine room-not w ithout risk of broken limbs as we 
scramble over the debris of the low pressure engine
we enter the dynamo room, which is placed immedi
ately abaft the engine rooms, and thence proceed to 
the starboard tunnel. Here we find the shafting sup
ported by four bearings, and in each case the caps 
have been broken off ; but, so far as we could perceive 
by aid of a dim light, no damage had been done to the 
shaft. 'rhe brake strap lugs had been broken off, but 
there was no sign of more than ordinary wear upon the 
flange on which the strap engages. The journals of  
the shafting were also i n  good condition. At the 
t.ransverse partition forming the forward end of the 
tunnel, the plating was torn and doubled up to a 
height of about 6 in. above the shafting. In the 
dynamo room, through which both port and starboard 
shafts pass, there are two bearings to each shaft ; both 
of those belonging to the starboard shaft have their 

that for the moment it  was several inches higher in the 
engine room t·han it was at the stern tube. How, it will be 
asked, was it possible that the shaft could be so l ifted, 
while the crank shaft to which it was secured remained 
tied down ! The answer is curious. and yet sim ple. 
The crank shaft is built up. Let us suppose that while 
the low pressure crank was descending, which would 
be the case when it was pointing to the ship's side,  the 
screws revolving outboard at the top,  some obstruc
tion got under it and stopped it suddenly. The mo
mentllm of the heavy serew would tend to cause the 
shaft to revolve ronnd the crank pin. This i t  could 
not do without bursting up the keeps, and even then 
either the web must slip round on the crank pin or it 
must twist the pin .  Now, in point of fact, the pin h as 
not been twisted, but the crank web has slipped round 
on the pin, and the screw shaft center is no longer in 
line with the crank shaft center. It is abundantly 
clear that something occurred to stop the revolution 
of the shaft ; but further evidence is supplied by a 
great score in the crank web, due, apparently, to col
l i sion with some obstacle. 

.. But it  may be said all this is no doubt true, buHhe 
obstacle was something which fell into the cran k pit 
after the engine broke down from racing. A little re
flection will show that this proposition is, standing 

alone, untenable. The screw 
shaft must have had some pow
erful twisting force acting on it 
from the after end, and that 
could only have been supplied 
by the momentum of the pro
peller. Nothing forward of the 
after crank shaft bearing could 
have ripped up the screw shaft 
al l along the alley. That result
ed from the effort made by the 
shaft to revolve about a new cen
ter when the crank was suddenly 
stopped ; but no rotative effort 
forward of the after crank shaft 
bearing could. as we have said,  
have brought about a l i fting 
effort of the kind wanted. This 

seems to us to be almost conclu
sive evidence that the screw shaft 
did not break until after the 
engine gave way. 

. ,  We are now in a position to 
advance an explanation which, 
though not complete, goes some 
little way toward completeness. 
The screw shaft was no doubt 
injured by bending, as we ex
plained last week. The break
down W3.S brought about by 
some obstruction which prevent
ed the rotation of the crank 
shaft. The screw then ripped 
up the shaft out of its bearings, 
and the weakened tail end, being 
unable to bear the strain, broke. 
The sudden jerk on the guides 
was, of course, tremendous. The 
connecting rod was bent, and 
the steel frames were, by the side 
effort, snapped off short at the 
bed plate. 

This breakage of the shaft will 
of course fully account for the 
racing of the engine, while the 
subsequent damage done there
oy can, we think, also be fully 
accounted for by causes we shall 
explain. Proceeding aft in our 
examination of the vessel, we 
found the two arms of the stern 
bracket intact, their attachment 
to the vessel being undisturbed. 
At their outer ends they are, or 
rather were, connected by a cyl
indrical boss which forms the 
support i n  which the propeller 
shaft revolves as shown .  This 
boss, with the two arms and their 
palms by which they are attach
ed to the hull, forlll one steel 
casting in the usual way. The 
thickness of metal in the cylin
drical part is 3Yz in .  This boss 

STERN AND SCREW OF THE S.S.  CITY OF PARIS. 

" The q uestion remaining for 
solution is, What caused the ob
structi on to the rotation of the 
crank ? This is a point  which may 

was fitted with the usual gun metal bush and lignum 
vital bearing strips. The cylindrical part of the cast
ing was split clean across the top in a line with the 
axis. The reason of this was obvious ; when the for
ward eml of t he broken shaft had commenced to fall, 
owing to losi n g the support of the casing, a twisting 
mOlllent of cousitl e rable foree was naturally exerted, 
and this tbe east i u g'  was una hie to sustain. The length 
of t he cyl iudl' ical  part of  t h  .. bracket is about 6 ft. 

T.he top part of  t he bl'acket wa;; split across when the 
t w istiug I't raill was brought upon it by the release of 
the forward end of the o u tside shafting when the cas
ing was cast adrift in the clock. It should be stated 
that the fracture w as quite bright. and free from rust, 

sho w i n g  t h at it had receutl y  uBt'n llJade. It will be 
fu rt h e r  e v i d e nt tha.t t.he cylindrical part of the cast i n g  
cou ld Hot  be  i n tact on i ts  bottow. side. or the  shaft 
would not be relea,ed. There was, howevllr .. 110 occa
sion for any frac t u re to occnr here tbroQghout. and 
t h is brings U i;  to the Illost interestiug )Jart of our re
port. 'f he bot to III part, of the casting was woru 
through fOI' nearly t h e  whole of. its length, and ulUd l  
red uced i n  t h iek.Ile�8 where not  worn through. 'flle 
m etal l iner. 1 i n .  th ick, togllther with its end 1langets. 
was also \V 0 I'll through. alld was lying in t he bot.to\u of 

the dock. The bl'll!;s slee\'e of the propeller sllaft had 
ent i rely d i �appe!U'ed . with the exception of two riugs, 
)Jrt';;\lluably t h e  e(jl lars �tt the eud. Th� 1.l/·qpel leI shaft 
itse l f  was praf:ti('a i ly  u l l lialuagt'd . lIut the lll eta.l stud� 
which attacbell. the t;leeve to the slJaU were worn down 

caps split. Frolll what has been said i t  will be 
gathered that the shafting m ust have risen bodi ly  
when the aceident occurred ; but, as  the stern tube is 
intact in  its position, so far as our observation went, 
there must have been some bending of the shafting. 
The couplings of the various lengths have, however, 
stood the test. 

The London Engineer gi ves a different theory re
specting the cause of the accident, namely, it was due 
to the lifting of the screw shaft out of its bearings in  
the engine rooUl ; and the breaking of the shaft, which 
took place afterward, was occasioned by the momentulll 
of the great propelh�r, on the sudden stoppage of the 
engine. 

" We find," says the Engineer, " that the screw shaft 
was lifted up out of its bearings from end to end, and 
the lifting up has been of such a character as to prove 
that the li fting effort occurred in  the engine room. The 
screw shaft i s  secured to the end of the crank shaft in 
the u:m:tl way by a cheese coupling and bolts. The 
cl':l l l k and screw shafts were virtual ly  all one from the 
forward end of the engine room to the stern tube. The 
cap bolts of the after bearings on the crank shaft, 
although f. in . in diameter, are broken off short, but 
the Cap. bolts of the other bearings are intact. Pro
eeed ing aft, we l i n d  that thl' cap was torn off the thrust 
blQck lind t he IW\'I;t's!JO!'" �eattered about the engine  
rOOm .  FroLlI t h i s, baek to r he stern tube, a l l  the  keeps 
w e re ton� 0(1', till\" e  t he laA. It  is  perfectly clear that 
the �erew shaft w a" l i fiyt\ I Lp in the engine room, and 

or may not be cleared up in the 
future. We have no certain solution to offer, nothing, 
in fact, more than a guess, which must be taken for 
what it is worth. The low pressure piston was a steel 
casting, with a thin coned body and a heavy rim to 
take the packing. In such a casting it is almost im
possible to eliminate severe initial stresses, set up dur
ing cooling. The cracking of large pistons is  an ex
ceedingly common occurrence, and we could cite more 
than one recent case where a thin conical piston has 
parted from the rod. If the piston broke, and a large 
portion of it fell to the bottom of the cylinder, the re
maining portion coming down on this would cause just 
such a jar as was needed for the lift ing of the screw 
shaft in the way we have described. The bursting of 
the cylinder would take place at the same instant. 

R egulation of C ollege A t ll letlcs. 

The University of Pennsylvania authorities have at 
last taken a hand in college athletics, and hereafter 
the students will be more restricted in the various 
sports. A set of rules, drawn up by a committee 
consisting of several of the faculty awi representative 
undergraduates, will in the future govern all college 
contests : 

Among the rules is this : No student whose general 
average in the m id-term or term report is below 
., medium " shall be permitted to engage in any uni
versity athletic contests or match rowing races. or play 
in any match games of base ball, foot ball, cricket, ten· 
nis, lacrosse, etc. 
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The City of" Paris. 

Iron concludes that, whatever may have been the 
immediate cause of the breakdown of the starboard 
engine of the City of Paris, considerable may be learned 
from the accident. In the first place, the transverse 
bulkheads have proved their ability to keep the vessel 

�'itutifi t �mtri,au. 
ETCHING. the end of the first length, he pushed it out on the sur-

ETCHING METALS. face of Lake C hamplain, and connected the second 
There are two ways of etching metals, which produce length, pushing this out in turn, until the whole line 

d ifferent effects . . According to one method, the deSign j was coupled. It then presented the u nusual spectacle 
is cut, while the ground remains bright. According to of a line of 8 in. pressure pipe nearly 1 , 000 ft. long, 
the other method, the ground is etched, while the de- floating with a displacement of only 3Yz in. of its 

sign remains bright. 
Lines may be formed on any of the base 

metals �by coating the surface thinly with 
beeswax, scratching the design through the 
wax by means of a needle or any sharp in
strument, finally apply ing to the surface a 
solution formed of 1 part of nitric acid, 1 part 
of sulphuric acid, and 8 parts of water. 

Usually a rim of wax is placed around the 
surface to be etched, to confine the acid. After 
the surface has been snfficiently etched , the 
acid solution is poured off, the surface is 
washed with water, and dried, when the 
wax is removed by a cloth after t.he metal 
has been heated sufficiently to soften or melt 
the wax. 

To produce an etched ground with a bright 
figure, this method is reverstJd, i. e . ,  the design 
is drawn with asphaltum varnish, and the 
ground is exposed to the action of the acid. 

Fig. l .-ETCHED IRON CASKET IN THE BAVARIAN NATIONAL 

MUSEUM IN MUNICH-THE END. 

In Fig. 1 is represented the end of an etched 
iron casket of the sixteenth century, which is 
an example of this kind of work. After the 

etching is complete the work i s  washed as in 
the other case, and the asphaltum is dissolved 
off by means of a cloth wet with turpentine, 

Fig. 3.-ETCHING GLASS. 

afloat, although both engine rooms were filled with 
water. Secondl y, the longitudin al bulkhead between 
the port and starboard engine rooms was not strong 
enough to pre vent an accident to one froUl rendering 
the other engine useless. This bulkhead should be 
strengthened , so that each engine room should be 
practically  bomb-proof against the other .  Finally, 
there shoul d  have been valves in  the circulating pipes 
between the engine room and the hul l ,  which could be 
shut from the upper deck in case of  the breakage of 
these pipes in the engine room. This would perhaps 
have prevented the fil ling of the engine rooms with 
water. It is a great satisfaction to know that the acci
dent was not attended with loss of l i fe . and that the 
vessel did not go to the bottom even after i t  reached 
Queeustown harbor. 

• f . ,  • 
AN IMPROVED VALVE. 

The ill ustration shows an oscillating valve, patented 
by Mr. John C. Wood and Caleb F. H ouston , designed 
to permit  the easy reversing of the engine and obviate 
the wearing of a hollow seat when set to cut off at 
short stroke. Fig. 1 represents the valve in  per
spective, Fig. 2 being a sectional side elevation of the 
improvement as applied ,  and Fig. 3 showin g the cylin
der. The engine cylinder has the usual inlet and out
let ports opposite each other, over which operates the 
circular valve, turning in the steam chest, and in the 
valve, at angles to each other, are ports adapted to 
connect alternately with the live stearn ports, and ex
tending through the rim of the valve, as shown in Fig. 
1 ,  so as to lead into a circular stearn space in the stearn 
chest. In the under side of the val ve is an exhaust cavity 
adapted to altern ately connect the inlet ports with one 
of the exhausot ports, according to the direction i n  
which the engine is  running. T h e  valve has a central 
spindle carrying a slotted link pivotally connected 

WOOD & HOUSTON'S VALVE. 

with a rod connected with the engine-driving shaft, to 
impart an oscillating motion to the valve, the pivot of 
the rod on the link being adjustable for governing the 
cut-off. The motion of the valve can be reversed by 
connecting the rod to the other end of the link. In 
the top of the valve is an annular groove in which fit a 
number of split r ings forming a packing. 

For further information relative to this invention 
address Mr. Caleb F. Houston, Albuquerque, New 
Mexico. 

leaving the del:lign bright. 
GLASS ETCHING. 

Glass may be etched as readily as iron or steel . The 
method is about the same,  the only difference being 
in the kind of  acid employed. 

The glass to be etched is completely coated with 

Fig. 2.-ETCHED GLASS. 

beeswax or p:uaffine, and the design is traced thereon 
by means of a needle or narrow scraper, which cuts 
through the wax, and exposes the surface of the glass. 
The next step in the process is to prepare the hydro
fluoric acid for use. A gutta-percha or lead bottle is  
required for  containing this acid. I t  may be bought 
in the concentrated form, or it, may be purchased in a 
dilute state ready for use. The st,rang acid should be 
diluted with 8 or 10 parts of water. The article m ay 
be dipped in the acid, or the acid may be applied by 
means of a brush, as shown in Fig. 3. 

The surface will be sufficiently etched in four or five 
minutes. After etching, the glass is washed in water 
and dried, when the wax coating is melted, and re
moved by means of a cloth. The design will appear as 
a dull  or frosty surface. 

The operator should be very careful to avoid inhal
ing the fumes of the acid, and also to avoid touching 
the skin with it ,  a s  it produces painful ulcers, which 
are long in healing. 

It is obvious that beautiful designs may be made in  
this manner upon window screens, lamp shades, mir
ror borders, etc. 

L aying Pipes u nder Water. 

Mr. F. S. Pecke, a civil engineer at \Vatertown, N. Y. , 
lately accomplished in a very simple, cheap, and expe
ditious way what is usually a difficult and expensive 
operation-the laying of a long line of pipe ill deep 

diameter. When the requisite length had been con
nected the line was towed to position .  the plug at the 
end removed, and the pipe sank easi ly i n  16�2 ft. of 
water without breaking a joint 01' receiving any inj ury. 
No buoys or floats were used in the operation, and no 
apparatus of  any kind. The pipe is now in use as the 
suction of a steam pump, and gives perfect satisfac
tion. Work of this kind usually i n volves the use of 
expensive and troublesome flexible joints, and Mr. 
Pecke's neat and ingenious expedient is worthy of 
record and of imitation under like conditions. 

It is obvious, says Engineering News, that this could 
hardly have been done with cast iron pipe, on account 
of its rigidity and liability to fracture. 

.. . . . .. 
AN IMPROVED FURNACE DOOR OPENER . 

A device designed to facilitate the opening and clos
ing of furnace doors, and especially adapted for appli
cation to the doors of locomotive furnaces without any 
alteration in the present ord inary forms of construc
tion, is shown in the accompanying illustration, and 
has been patented by Mr. George F. Moors, of Owens
borough, Ky. Beneath the floor in front of the fur
nace is pivoted a lever, one end of which terminates in 
a treadle extending above the floor, while the other 
end has horizontal aligning rollers adapted to engage 
the twisted lower end of a vertical shaft with which 
the rear end of the furnace door is rigidly connected, 
whereby pressure on the treadle end of the lever, 
moving the rollers u p  on the spiral of the shaft, will 
swing open the furnace door. \Vhen the pressure on 
the treadle is removed, a spring returns the lever to its 
normal position and thus closes the door. Another 
lever is also so pivoted that the pressing down of the 

MOORS' FURNACE DOOR OPENER. 

water. He had occasion to lay nearly 1, 000 feet of treadle gives vertical movement to a rod on the upper 
suction pipe at Rouse's Point. The water was needed end of w hich is a shoulder normally resting in the bot · 
for manufacturing purposes, and as it was found that tom of the latch catch, whereby the latch bar is re
water near the shore was more or less roily and impure, leased sim ultaneously with the movement of the lever 
it was necessary to place the inlet a considerable dis- for opening the door. The latch bar extends all the 
tance out in the lake. He purchased for the purpose I way across the furnace door and has on its rear end a 
a steel pre

.
ssure pipe of 8 i�. diameter, manufactured catch adapted to engage a similar catch projecting 

by the SpIral \Veld Tube Co. , at East Orange, N. J. , from the wall of the furnace at the rear end of the 
and used for couplings cast iron flanges, weighing, with I door, whereby the door may be held open when desired 
bolts and gaskets, about 65 lb. to the pair. Plugging after the pressure has been r emoved from the traa<ile . 
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A GIGANTIC PLANT FROM: SUllATRA. 
(Amorphophaltua Titanum.) 

In the year 1878 the well known Italian botanist and 
explorer, Beccari, discovered, on the island of Sumatra, 
a gigantic plant belonging to the Arum family, and 
which attains a height of about 10 feet there. From 
seeds which Beccari brought back to E urope, some 
young specimens were raised in the Botanical Garden 
at Florence, one of which was sent to England and 
was cultivated in the celebrated Botanical Garden at 
Kew. In the course of the year this exotic reached a 
remarkable size, being nearly 6 feet high. Our illus
tration gi ves a correct idea of the immense plant, which, 
as the reader will see, has a spathe similar to that of 
the wake robbin and our so-called leaf plants. From 
the spathe rises the great spadix bearing the flowers. 

On Sumatra, another gigantic plant (Rajftesia .Ar
noldi) also grows, the open flower of which measures 
fully three feet in diameter. These plants are para
sites growing on the roots of wild vines in places where 
the ground is 'enriched by elephant manure. When 
the buds break through the wood of the vine roots they 
are no larger than a waln ut, giving no hint of the great 
size of the future flower. Gradually, however, these 
buds attain the appearance and size of a head of white 
cabbage. About this time the outer leaves, which en
velop the flo wer, turn back, and the 
latter appears. It has five large holes 
which surJ ound the middle cup-shaped 
part. The Rafflesia described has not 
been found outside of Sumatra. On 
Java, Borneo, and the Phil i ppine 
Islands there certainly are Raffiesias, 
but they do not attain the size of the 
plant which .is a native of Sumatra.
lliustrirte Zeitung. 

••• 
The SlOalle.t AlOerican Railway. 

The most dimin utive railroad in all 
Down East, accordi n g  to a newspalJer 
exchange, is that owned and operated 
by the Monson, Maine, Slate Co. , run
ning from the company's qu arries to 
Monson Junction, on the Bangor and 
Piscataquis. This l ittle road has a 
2 ft. gauge, is about 6 miles in length, 
and is thoroughl y  equipped with lo
comotives, passenger, baggage, and 
freight cars, hat! several stations, regu
lar time tables, and a superintendent. 
The superintendent is also conductor, 
baggage master, mail agent, passenger 
and freight brakeman, news agent, 
and director-a regular Pooh Bah
and for performi n g  all thes.e offices he 
gets $900 a year. Ten men constitute 
the entire force of the road. The trains 
average about 50 miles a day in Bum
mer and 25 miles in winter. The road 
is al l down hill one way, so that a car 
will run from the quarries to the junc
tion without the assistance of a loco
motive. If a passenger misses th e 
regular train.  $5 will secure a special 
to carry him over the line. Last year 
t h i s  toy road carried 9,000 tons of the 
com pany's freight to Monson Jun ction 
(6 tons to a car) for transshipment over 
the Bangor and Piscataquis to Bangor 
and points west, and 4, 200 passengers, 
who paid $12, 000 i n  fares, were trans-
ported at a cost of $9,000. This little 
road has been in operation six years, and in all that 
time no accident of any kind has occurred on its line. 
We j udge i t  to be the smallest independent line run
ning re€{ular trains for both freight and passengers in 
America. 

... ' . .  ., 
Artificial Mu.k. 

The first French jour nal which gives any particulars 
of the artificial musk is the Journal de Pha1'macie 
d'Alsace-Lorraine. [n a recent issue this paper says : 
Artificial musk is a chemical product appearing in 
crystals of a yellowish white color and of a strong musk 
odor. For perfumery purposes the crystals should be 
dissolved in alcohol, with the addition of a trace of 
am monia or carbonate of ammonia. This solution, 
wh ich may be com pared to tincture of musk, surpasses 
the latter in the intensity and penetrating power of its 
odor. The product to be used in perfumery must pre
viousl y be diluted in a homeopathic manner. The fol
lowing are the rather loose details of the manufacture 
of the article which have been deposited with the 
German Patent Office : " Boil in a reflux condenser 
toluol or toluene, C7H., with one of the following 
halogen com pounds of butyl, viz. , chloride, bromide, 
or iodide of butyl, along with chloride or bromide of 
aluminum. The resulting product falls back into the 
water in the still, where it is decom posed and is dis
tilled in a current of water vapor. The parts which 
distill between 1700 and 2000 are collected separately, 
and treat,ed with a JDixture of nitric aDd fuming sul
pburio acid. Tbe produot obtained from Wi p� 

If titutifle !lUtritIlU. 
is washed in water and redistilled in alcohol, from 
which the • artificial musk ' crystallizes out. " The 
patent rights for France and abroad have been . dis
posed of to a syndicate of manufacturing perfumers. 
There is no doubt that the trade in natural musk, so 
far as the perfumery branch is concerned, is threatened 
with a very serious crisis. The use of musk in medi
cine is very restricted, the article being now only 
employed in certain cases of typhus.-Chemist and 
Druggist. 

The Speed oC Ve .. el. In 'he BrUlah Navy. 

In recent years naval officers have made themselves 
heard as regards the constructive details of our war 
ships viewed as fighting machines, and in none have 
they been more emphatic than in that relating to 
speed. The purport of their argument has been that, 
if a vessel has not a preponderating influence in armor 
and guns to enable her to give battle with some chance 
of success, she should certainly be provided with a 
high speed to show a clean pair of heels if desirable. 
It was no easy task to move aside the antiquated 
notion!! of the Admiralty in this respect. Other po wers 
were, however, so pronounceably ahead of us on this 
question, that example and argument at length pre
vailed. Fast cruisers of 18 knots and higber speeds 

THE G REAT LILY OF SUMATRA. 

were built, and have met with all the success that was 
to be expected from them. Why this important factor 
of naval construction was neglected for so long was, 
and is still, a mystery to outsiders. Yet, when put to 
the test, we out-distance our competitors, and proba
bly possess to-day the fastest shi ps of any navy. Pre
mising, then, that speed is the first element of safety 
that an unarmored man-of-war can possess in a critical 
moment, and ranks beful:l l O'lminess, sail carrying 
power, or handiness, of which we used to hear so m uch 
in the past, how comes it that several small vessels 
have been built lately to crawl along at a top rate of 
12 knots on a trial trip ? True, the�e vflssels are small 
-800 to 1 ,000 tons only ; but they would seem to han, 
been designed for peace purposes, fishery duties, river 
work, and for being kept on show instead of use were 
war to break out. Do the responsible authorities think 
enough has been done for the national honor, with all 
the confidence reposed in them, when attention is paid 
only to the leviathans in the service, and are the small 
craft beneath their notice ? The great success that 
torpedo boats have had proves that moderate sizfld 
vessels may be made to travel at a pace unknown to I1S 
twenty years ago. There is, therefore, no doubt that 
vessels of say 180 ft. long can be driven at much higher 
speeds than that quoted-in fact, there are exam ples 
to prove this in foreign navies. How comes this appa
rent retrograde step, then, at a time when the country 
has been so lavish in its expenditure on its fighting 
fleet ? We are very muoh afraid the answer is the old 

one for whioh publio departments are noted in every 

country-viz. , red tape. This word may be said to 
embrace everything that may be included with love of 
tradition, circumlocution, and general desire how not 
to achieve results. Perhaps the British government 
excels all others in the capacity of requiring to be 
goaded before it can make perceptible progress. 

Let us consider for a moment what low speed in an 
unarmored man-of-war really signifies. Take, as an 
extreme case, an ordinary cargo boat, with no protec· 
tion and no propelling power. In the presence of an 
enemy's cruiser she would be inevitably captured at 
once. It would seem to the uninitiated mind that a 
ship without armor is very much in the same category 
as the merchantman, and to be of any value as a guard 
she ought to have the power for a surplus speed and 
the latest ordnance. It will be seen that this rule 
applies more to the cruiser type than to line-of-battle 
ships. In the former case we have a class that would 
be employed in time of necessity as patrols and con
voys, and thus our merchant navy would bfl relying on 
a myth were the question of s peed Iflft out of considera
tion. That swiftness in a scout is a sine qua non goes 
withou t  saying. What, then, with no want of funds 
at our disposal, can be the object of putting our officers 
and men at a disad van tage if they should be called 
upon to do their duty to the country ? It  is difficult to 

find an y answer except the one we 
have given. To attack or defend &.t 
will, to keep the sea for a length of 
time, to overcome bad weather, and 
be a,n efficient protection to commerce, 
m eans, in a fe w words, large engine 
power ; but our board of Ad miralty 
rflverses the r u ling of the saying that 
• •  to be at peace we must be prepared 
for war," and sends to sea war ships 
prepared for peace only, as far as speed 
i s  concern ed. Officialdom reigns su
preme, and the public is hoodwinked. 
Even a tyro at marine design will  
know that, as we have torpedo boats 
of 120 ft. long steaming at over 20 
knots, vessels of a substantial build 
may be propelled at more than 11 to 
12 knots with ordinary draught. If 
the type taken be that which has ob
tained in the service in the past, the 
result is inevitable ; but, with the ex
perience that has come to us during 
recent years, most of the shipbuilding 
firms of the country would readily 
make themselves answerable. on a dis
placement of 1,000 tons, for a speed of 
16 or 18 knots. The remark that such 
a vessel would be all engines and ord
nance is beside the mark, for a vessel 
of this kind is a weapon of offense and 
defense, and it is absurd, if noth ing 
else, to furnish a war ship worth y of 
the name with anything short i n  either 
of these necessary vital elements. It 
may be said that our constructors do 
not have the di rection of the leading 
features of a design in their h ands. I f  
this be the case, w h y  does not a prot est 
go forth against u nnecessary i n terfer
ence ? The public look to be well 
served, and will, if  a catastrophe occu r, 
not be slow to fix the responsibility o n '  
t h e  shoulders of individuals. It can 
be easily understood that a catastro
phe is within the bounds of p robabi l ity 

i f, in  the present state of marine en gineering, a man-of
war can onl y  take her place in the line of battle having 
a speed of 12  knots as developed on a trial trip. 
lndustrie3. 

Nevada'. Salt Monntalns • 

The salt mountains located on the banks of the Rio 
Virgin, an affiuent of the Colorado River in Lincoln 
County, Nev. , cover an area of t wenty-five miles, ex
tending to within seven miles of the jUBction of that 
stream with the Colorado. The salt they con tain is 
pure and white and clearer than glass, and it is said 
that a piece seven or eight inches thick is sometimes 
clear enough to see through to read a newspaper. 
OVflr the salt is a layer of sandstone from two to eigh t 
feet thick, and when this is torn away the salt appears 
l ike a huge snowdrift. How deep it. is has not yet been 
ascertained, but a single blast of giant powder will 
blow out tons of it. Under the cap rock have been 
discovered charred wood and charcoal, and matting 
made of cedar bark, which the salt has preserved, evi
dently the camp of prehistoric man. 

. ,  . . . 
A FATAL explosion of an oxygen cylinder occurred 

on the 23d January at the Rosehill works of the Scotch 
and Irish Oxygen Company, Polmadie. While the 
foreman was in the act of carrying a cylinder, it un
accountably exploded with graat force, inj uring him 
fatally. Portions of the cylinder were afterward found 
a quarter of a mile off, although fences had to be pene
trated � their 11ight. 
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The Strength or the Lllllpet. 

Some interesting results of a n aturalist's inqUIrIes 
are sent to the London Daily News by Mr. J. Lawrence
Hamilton, who says that, in proportion to its size. the 
l impet is probably the strongest. of known animals, ex
cepting the Mediterranean Venus VeTTUGOSa, a cockle· 
like creature, which pulls 2,071 times its own weight 
when out of its shell. . . At Folkestone, by means of ac
curate appliances, " says Mr. Lawrence·Hamilton, .. I 
found that the common seashore limpet, which, de· 
prived of its shel l ,  weighed a minute fraction less than 
half an ounce, req uired, when pul led according to its 
plane of adhesion, a force exceeding 62 lb. to 
remove it from its powerful grip upon the 
local littoral low tide rock, or upward of 
1,984 t imes its own dead weight. The super
ficial area of the base of this  individual Iim
pet m easured 2 '4 square inches.  Taking the 
atmospheric pressure at 14'7 lb .  to the square 
inch, this would even then on ly account for 
35

"
28 lb . , or litt le  more than half the power 

exercised in the air  by this sea snail, which, 
acting u pon immersed objects i n  the water, 
would ,  of cour�e, have pul led a m uch greater 
weight than that of 62 lb. Thus, in  the air, 
a l impet pulled up to 32 lb . , b ut subse
quently, in spite of its previous fatigue, 
when covered by the incoming tide, i t  then 
took upward of 54 l b. to remove it. I doubt 
whether the l i m pet's adhesive force has any
thing to do with the question of atmospheric 
pressure. In other experiments, even bits 
of rock came away sticking to the lim pet's 
embrace. An ancient Greek author com
pared this animal's ad hesion to the ardent 
attachment of an ugly old woman to a hand
some youth. In  carrying ont Illy experi-
ments upon the l impets, I wa" ably assisted 
by the eminent practical scientific naturalist, the Hon. 
'Valter Rothsch i ld . " The same correspondent says : 
. , The force req u i red to open an oyster appears to be 
1 , 319% times the  weight of the shell-less creature."  

A NEW GUN FOR FIRING HIGH EXPLOSIVES. 

We give an il lustrat ion of a new method of loading 
and construct ing ordnance, lately patented by Mr. L. 
Gathmann, a Ch icago manufacturer. The object of 
th i s  i nvention is to facilitate the throwing of large 
masses of high explosives a long distance, to effect 
w h ich highly com pressed carbonic acid gas is placed in 
a cylindrical case, A, between the projectile, B, and 
the powder charge, C, this non-combustible gas being 
designed to protect the shell from heat and also act as 
a cushion, thereby protecting the projectile filled with 
high explosives from any severe shock. The invention 
further consist� in placing a r ing, D, against a spe
cially constructed shoulder in an enlarged powder 
chamber. This r iug, D, i s  made of celluloid and has 
a center opening eonsiderably smaller than the inner 
bore of  the cannon. In  discharging such ordnance the 
ring, D, i s  designed to retard , in the first moment, a 
great amount of the powder pressure, so that the full 
force cannot act at once upon the projectile, but will 
give a slowly s tarting and gradual ly accelerating pro
pulsion. The opening of the r ing quickly enlarges. 
being made of strong but very inflammable material, 
and before the projecti le  leaves the muzzle of the gun 
the ring almost e ntirely disappears. By this method 
the action of the gunpOWder is converted in the first 
moment into a pushing power on the projectile, with
out, however, losing any of its force, it being designed 
that the shell or p rojecti le  shall get as much pressure 
before leaving the muzzle of the "'un as if  the ring D 
and case, A) were not inserted. The shell of the �ro: 
jectile or torpedo can be made very light, as it is thus 
protected from shock and heat, thereby giving room 
for large quantities of high explosives. By this method 
it i s  claimed that eight inch ordnance can throw a 
shell containing over One hundred pounds of the most 
powerful explosives a 

�citntjfi c 1\mtrican. 
A NEW TARGET PISTOL. 

It is more difficult to tell why the majority of boys 
are natnrally so fond of shooting t.han it is  to say why 
parents are so averse to the practice. Certainly, shoot
ing, especially target shooting, i s  a pleasant and profit
able pastim e, as it affords discipline for the mind and 
eye, exercise for the muscles, training for the nerves, 
gives opportunity for the display of skil l ,  and provokes 
healthy and stilllulating r ival ry. 

The record of any Fourth of July is sufficiellt to show 
that firearllls, even of the cheaper sort, are not safe in  
the hands of chi ldren and youth. This  remark might  

HARMLESS PISTOL. 

properly apply to air guns also, as they are far from 
being safe in careless hands. 

Inyentive genius has lately produced a device which 
is  as practical as harmless. It is not only safe as far as 
the operator himself is concerned) but it is incapable 
of harming spectators or surrouuding objects. The 
harlll iess pistol consists simply of a barrel, a spiral 
spring placed in the barrel, a stock and a trigger. The 
principal novelty lies in the projectile, which consists 
of a rod of wood having upon one end a 80ft rubber 
cup and upon the opposite  end a metallic ferrule pro
vided with a flange, which is engaged by the trigger 
when the projectile is inserted in the pistol barrel. 
This projectile is  called the " vaCUUIIl tipped arrow, "  
on account of its  ability to adhere to the target when 
forcibly projected by the spring of the pistol. 

The target consists of a varnished sheet of cardboard, 
provided with the usual conventional ring and figures. 
The best effects are secured when the target is placed 
against the wall with a slight padding, such as a folded 
newspaper, in terposed between the target and the wall. 
As a perUlanent arrangement, the addition of three or 
four sheets of blotting paper to the back of the target)  
with a retaining sheet of pasteboard, all fastened to
gether by illeallS of paper fasteners, has been recom
mended. 

3 1 5  
Val uable Instructions for Engineers. 

The Eclipse Pump Man ufacturing Co. , Cincinnati, 
have published the following valuable imtructions to 
engineers. To young and inexperienced persons the 
directions given are of practical value and should be 
heeded. 

1. The first dnty of an engineer, when he enters his  
boiler room in  the morning, is to ascertain how many 
gauges of water there are in his boilers. Never unbank 
or replenish the fires until this is done. Acciden ts 
have occurred , and many boilers have been entirely 
ruined from neglect of this precaution. 

2. In case of low water, immediately cover 
th e  fire with ashes, or, if no ashes are at 
hand) use fresh ·coal. Do not turn on the 
feed under the cireumstances, nor talllper 
with or open the safety valve. Let the 
steam ou t1ets remain as they are. 

3. In case of foaming, close the throttle 
and keep closed long enough to show true 
level of water. If that l evel i s  sufficiently 
high, feeding and blowing will usually suf
fice to correct the evil .  In the case of violent 
foaming, caused by dirty water, or change 
from salt to fresh, or vice versa, in  addition 
to the action above stated, check draught 
and cover fires with fresh coal. 

4. "When leaks are discovered, they should 
be repaired as soon as possible. 

5. Blo w down under a pressure not exceed
ing twenty ponnds, at least once in two 
weeks-every Saturday nigh t would be bet
ter. In case the feed becomes muddy, blow 
out six or eight inches every day. When 
surface blow cocks are used, they should be 
often opened for a few minutes at a time. 

6. After blowi n g  down, allow the boiler to 
become cool before filling again. Cold waleI' 

pumped into hot boilers is very injurious from sudden 
contraction . 

7. Care should be taken that no water comes in COll 
tact w ith the exterior of the boiler, e ither from leaky 
joints  or other causes. 

8. In  tubular boilers the hand holes should be ofte n 
opened, and all collections removed from over the fire. 
Also, when boilers are fed in front and blow off through 
the same pi pe, the collection of mud or sediment in the 
rear end should be often removed. 

9. Raise the safety valve cautiously and frequently, 
as they are liable to become fast in their seats and use
less for the purpose intended . 

10. Should the gauge at any time indicate the limit 
of pressure allowed by the inspector, see that the safety 
val ves are blowing off. In case of difference notify the 
inspector. 

11 .  Keep gauge cocks clear and in constant use. 
Glass gauges should not be relied on altogether. 

12. Under all circumstances keep the gauges) cocks, 
etc. , clean and in good order, and things generally  in 
and about the engine and boiler room in a neat con
dition. 

• 1 . ,  • 

Blowi n g  np a Masonry Wall. 

At a recent meeting of the Institute of Mariue Engi-
• I . '  • neers, Mr. Joseph Thomas described the method used 

Reducin� His Sa l a ry Saved Hilll. in removing the old dock wall at the new entrance of 
A contemporary relates the following in support of the Royal Albert Dock. The basin, which it was found 

sIIlall salaries : A Philadelphia clerk says his l i fe was necessary to enlarge) was surrounded on all sides by 

saved by having his,salary reduced. He  was employed walls 38 feet deep. 20 feet wide at the bottom, and 5 

as bookkeeper at $1,200 a year, but for some cause was feet at the top, made of concrete, composed of six parts 

thrown out,  and afterward went to work for $750. " At gravel and one part Portland cement, equal to granite 

that time," he says, " I  was thin and weak and couldn't in hardness and strength. The ground was made up 
walk a mile to save a dollar. At any rate, I thought I to the level of these walls and quays, and warehouses 

couldn't. But. when my income was so fearfully re- formed thereon. 
d uced I found it absolutely necessary to economize, Several schemes were proposed for carrying out the 
and I did so by walking home from Illy work , a distance I undertaking, which were explained by Mr. Thomas, 

of about five miles. It pretty ne:uly ki l led me at first. but the plan adopted and carried out with every suc

Then I began to enjoy it. W"ithin three months I was cess consisted in using explosives fired by electricity. 
walking both ways, and I've kept it up ever since. Ten The effect of clos ing  the  circuit was remarkable. The 
miles a day, summer and winter, unless during a hard entire visible length of wall was instantaneously l ifted 

in the air in a per
fect line about 6 feet, 
a crackling roar, a 
c I o n  d of brownish 
smoke, and a violent 
surface displacement 
of the water in the 
immed iate neighbor
hood of the wall was 
the only visible effect 
of the vast forces let 
loose below. So in· 

further distance t han 
has heretofore been 
possible ,  so that one 
shot properly direct
ed would sink any 
ironclad afloat. Dur
ing the last few years 
large sums of money 
have been expended 
by foreign powers in 
perfecting t o r  p e d 0 
boat service, but the 
most perfect torpedo 

SECTION OF GATHMANN'S GUN FOR FIRING HIGH EXPLOSIVES. stantaneous was the 

of to-day yet leaves m uch to be desired. By this 
i n vention it is claimed that a torpedo containing 
almost any desired amount of explosives can be thrown 
several miles. Pneumatic guns have heretofore taken 
the lead in this  field) but they have thus far been 
adapted for only a short range fire, while, i f  this inven
tion fulfills the requirements claimed by the inventor, 
all modern ordnance can be converted into guns for 
firing high explosives. 

effect that the chair
storm, and look at me. One hundred and eighty man of the dock company, who closed the circuit, 
pounds, the appetite of an ostrich, and not a day's declared the wall fell to pieces before his hand struck 
sickness in ten years ."  the switch. 

. . . , . .. ' 0 ' " 
THE first canal grain receipts of the season arrived POISON IN CRLERY. -Dr. Charles M. Cresson, of 

at New York May 6, in the steam canal boat William Philadelphia, states that he has more than once found 
Spencer. She had 7. 100 bushels of wheat, and made lthe typhoid bacil l i  in the juice that he has squeezed 
the passage from B uffalo in seven daYf! and five out of celery grown near Philadelphia.-Annals oj 
hours. Hygiene, 
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RECENTLY PATENTED INVENTIONS. 

Mechanical. 

HAND PLANER. - Samuel M. � eely, 
Smith's Turn Out. , S.  C.  This is a machine with a 
frame in which a carriage is adapted to travel, there 
being attached thereto saw or planer bits, the carringe 
being conveniently nnd expeditiously manipulated and 
the knives being adjustable to operate on boards of 
varied thickness. 

DIE FOR MAKING ROCK DRILLS. 
John Cahill,  Tarry town, N. Y. Combined with hinged 
die sections oppositely aud longitudinally channel ed to 
produce a circular aperture are four spaced guides, with 
die keys made to slide between them, and other novel 
features, whereby a steam bammer may be utilized to 
rapidly and perfectly form the wings and cutting edges 
on a rock drill. 

Agricultural. 

HARROW. - Niels L. Beck , Brayton , 

Iowa. The frame of this harrow is preferably made of 
iron or steel, broad at the rear and narrow in front, and 
having forwardly projecting teeth attachcd to the bars 
of the frame in such a manner that they will be held 
and firmly braced therein, whIle the construction is 
designed to be simple, durable and cheap. 

PORTABLE CORN CRIB. - Charles I. 
Cook and Henry M. Britton, Odebolt, Iowa. The body 

of this crib is composed of vcrtical slats united by 
twisted wire bands, the body having' a side door, and 
there belDg a detaohable chain for connecting the edges 
of the body, the whole having a conical top and re
movable cover, making a cheap and strong crib to bUlld 
where lumber i 8 8carce. 

RICE MACHINE. - Squire A. Pickett, 
Crowley, La. This machine consists of a drum or 
casing huving its lower portion divided into compart� 
ments and its upper portion provided with partition 
plates with depending stop ribs, and a shaft having 
arms or beaters, the machine being adapted for both 
hulling and sconring rice. 

Mi licellaneouli. 
GATE. - William H. Clay, Paris, Ky. 

This invention relates to road or farm gates designed to 
open in either direction by a traveler on horse back or 
one sitting in a vehicle, tbe gate being operated by 
simply pulling on one end or the other of a rocking 
beam to release the [(ate from its latch and so that it 
will be tilted ont of the perpendicular, swinging open 

by its own gravity, while it may be closed with equal 

facility. 

INDICATOR FOR D U;vIB W AITERS. 
Louis Friess, New York City. This is a device to be 
placed at the bottom of the shaft to antomatically indi
cate the location of a dumb waiter or elevator at any 
point from the bottom to the top of the bmlding, the 
invention covering various novel features of COllstruc
tions and combinations of parts. 

SPIRALLY CRIMPED Hoop. -Leonard 
L. Frost, Barada, Neb. This hoop is formed with a 
spiral groove which extends in an unbroken or i n  
broken sections from e n d  to e n d  of the band from 
which the hoop IS formed , the crimp preferably com· 
mencing above the vertical center of the band and end
ing below the center, the o bject being to prevent the 
displacement of the hoop in case of the shrinkage of the 
staves. 

F I R  E ESCAPE . - Adolph Boettcher, 

South Stillwater, Minn. Combined with a truck 

mounted on inclined ways, and carrying a drum, is  a 
ladder arranged to pass over the drum, a reel to which 
the ladder extends, and other novel featnres, the ap
paratus being deSigned to facilitate escape from a 
bu rning building, while the parts are so arranged that 
they will  be concealed when not in nse. 

POR'1'ABLE C HuTE . -James Musgrave 
and Joseph P. C larke, Buenos Ayres, Argentine Re
public, S.  A. The chute sections are combined with 
cables, and have transverse strips and hooked irons, 
the irOllS being arranged to engage the cablcs, making 
a readily movable and very 1Iexible chute, which may 
be adjusted with facility to deliver the material with 
which a vessel is  loaded to any one of the hatches. 

PULP MACHINE. -Charles S. Bucklin , 

Keyport, N. J. 'l'his is a machine with curved and 
channeled ribs and fine and coarse sieves, to facilitate 
the reduction to pulp of tomatoes, pumpkins, and 
other vegetables, and also grapes, currants, berries, and 
other fmits, and separate the pulp from tlie seed s, 
skins, etc. 

PORTABLE BLACKING S'1'AND.-George 
w. Browne, Brooklyn, N. Y. 'l'his device has a fold
ing casing, with a base having a back and hinged top 
and sides, wheels being sccured to  the rear face of the 
back, with other novel features, whereby the stand may 
be readily set np or closed and moved from place to 
place on the wheels. 

RETAINING DEVICE FOR OVERSHOES. 
-John A. Patton, San Diego, Cal. This device con

sists of an S-shaped stripiof spring metal, adapted to 
be readily applied to the top rear part of the overshoe, 
and afford means for convenient attachment thereto of 
a cord to be passed around over the instep, wherehy 
the shoe will be prevented from bemg drawn from the 
foot by suction or otherwise. 

CORNET. -John F. Stratton , Brooklyn, 
N. Y. This is a French or Pyreuet piston valve 
cornet, the mouth piece being of uniform diameter and 

leading to the first one of the valves, while au end pipe 
having a bell leads from the third of the valves, gradu
ally increasing in size from the third valve, the im
provement being designed to increase and beautify the 

tone. 

VEHICLE SEAT Top.-Henry McCurry, 
Chicago, Ill. This is a top which may be adjusted 
forward or backward to shield the driver from rain or 
Bnn, and in which the bows may be folded to not in
terfere with the loading of the vehicle, the invention 

J citntific !mtrican. 
covering varions novel features o f  construction and 
combinations of parts. 

LUMBER MEASURING D E V I C E . -
Thomas Newnbam, Columbia, Fla. This is a machine 

for automatically measuring the contents of boards as 
they are passed through an edger or planing machine, 
and consists of a roll mounted to turn in a slotted box, 
with longitudinally extending graduations indicating 
board measure appearing through the slot i n  the box. 

COMPOSITION FOI{ RAZOR STROPS.
Henry A. Parker, Shiloh, Tenn. This is a composition 
to be applied with a sponge or otherwise to cypress 
wood or other material of an absorbent character, 
the compound soaking in so that it  will not need re

newal, and being designed to put a very fine cutting 
cdge upon a razor or other edged tool or piece of 
cutlery. 

BREECH LOADING 0 R D N A  N C E. -

Anthony Victorin, Troy, N. Y. �rhis invention covers 
an independent removable annular breech plate, means 
for rotatiog the breech block and locking the crank 
handle, an improved rotatable translating roller for 
forcing in and withdrawing the breech block, automatic 
means for locking and releasing the pivoted latch that 
secures the swinging breech block, and an improved 
automatic cover or guard for the vent that prevents 
premature insertion of the primer, with other novel 
features. 

PADLOCK. - William M. Brooke, New 
York City. This is a permutation lock so made that 
the shackles may be engaged and locked without adju"t
ing the rings to form the combi nation, the means not 
being apparent to the ordinary observer, the l ock con
sisting of flanged rings with registering notches in the 
flanges, and letters, fignrc8 or synlbols on their peri
phery, the rings arranged to rotate about a vertical sup
port, in connection with a shackle with dou ble arms, 
Olle of which has locking tceth, and other novel 
features. 

LAMP SHADE. - James P. Boesen , 

Hoboken, N. J. This is a translucent shade, made with 
a series of vertical single folds and a series of intersect· 
ing transverse double folds, giving the shade a conical 
shape, slightly curved inward in the direction of its 
lower edge, the shade being constructed of a single 
pIece and designed to show upon its outer and inner 
faces an alternate dark and light tint. 

GATE. - Philip O. Hirsch, G r a n d 
Island, Neb. This invention relates more particularly 
to what are known as " tilting gates," the gate being 
designed to be readily opened by a person approaching 
on horseback or in a vehicle, without dismounting, and 
conveniently closed after passing through. 
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1. Elegant plate in colors representing a tasteful cot
tage of  moderate cost at Buffalo, N. Y. Perspec
tive elevation, floor plans, sheet of details, etc. 

" Colored view of a residence at St. George. Staten 
Island, N. Y. Estimated cost $20,000. Floor 

plans, perspective elevation, sheet of details, etc. 

3. Stone residence, corner of St. Nicholas Place and 
150th Street, New York city. S.  Burrage Reed, 
architect. 

4. New buildings at Eastgate and Bridge Streets, 
Chester. 

5. Engravings of the residence of J. M . •  Johnson, 
Binghamton, N. Y. Perspective elevations and 
floor plans. Cost $19,000 complete. 

6. Perspective view of the office buildings of the 
Gotthard Railroad in Lucerne. 

7. An English cottage. Perspective and floor plans. 

8. A cottage recently erected at Binghamton, N. Y . . 

cost complete $3,800. Plans and perspective. 

9. A residence i n  the Gothic style erected at New 
Brighton, S. 1. Floor plans and perspective. 

10. Excellent deSign of a country house recently 
erected at Belle Haven, Conn. Cost $14,250. 
Oscar S. Teale of New York, architect. Perspec· 
tive views and floor plans. 

11. A double dwelling at Yonkers, N. Y., erected at a 

COS8 of $8,000. Plans and perspective. 
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a line/Cir each insertion ; about eight words to a line. 
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as early as Thursday mornin(J to appea>' in next issue. 

For Sale-New and second hand iron-working ma-
chinery. Prompt delivery. W. P. Davis, Rochester. N.Y. 

Acme engine, 1 to 5 H. P. See adv. next issue. 

'l'uerk water motors at 12 Cortlandt St., �ew York. 

Hoisting Engines. The D. Frisbie Co., New York city. 

Presse. & Dies . Ferracute Mach. Co . ,  Bridgeton, N . •  J 
Platinum scrap, old wire, etc., bought, Willis & Cle-

ments, 39 S. 10th St. Philadelphia. 

Best Icc and Refrigerating Machines made by David 
Boyle, Chicago, Ill. 140 machines in satisfactory use. 

The Improved HydrauliC Jacks, Punches, and 'l'ube 
Expanders. R. Dudgeon . 24 Columbia St., New York. 

Veneer machines, with latest improvements. Farrel 
Ifdry. and Mach. Co., Ansonia, Conn . Send for Circular. 

Tight and Slack Barrel Machinery a specialty. John 
Greenwood & Co., Rochester. N.Y. See iJlus. adv. , p. 173. 

Screw machines, milling machines, and drill presses. 
The Garvin Mach. Co., Laight and Canal Ste., New York. 

Billings' Patent Adjustable Tap aItd Reamer Wrench
es . Bronze Forgings. Billin!,s & Spencer Co. , Hartford, 
Conn. 

Guild & Garrison, Brooklyn, N. Y., manufacture 
steam pumps, vacuum pumps. vacuum apparatus. air 
pumps,  acid blowers, filter press pumps, etc. 

Wanted-Two first class instrument makers. Apply 
by letter to T. C. Mendenhall, Superintendent U nited 
States Coast and G eodetic Survey, Washlngton, D. C. 

Manhattan packing is self· lubricating. It keeps the 
phlton rodt; bright Rnd smooth. Send for sample and 

price list to G reene, 'rweed & Co . . 83 Chambers St., N. Y. 
The Holly Manufacturmg Co., of Lockport, N. Y.,  

will send their pamphlet, describing water works ma

chinery. and containing reports of test�, on application . 

The best book for electricians and beginners ID elec
tricity is " Experimental Science." by G eo. M. Hopkins. 

By mail, $4 j Munn & Co., publishers, 361 Broadway, N •. Y. 
Wanted-Foreman for machine shop in large city in 

'Vi�consin, eIIi ploying about 100 men. One posted on 
Corliss engines and ice machines and who understands 

German preferred. Address Foreman, care S cientifiC 

A merican, New York. 

Wanted, mechanic or designer of machinery, familiar 
WIth wire bending and paper bag machines, to design and 

make an attachment to latter, to make and attach wire 

fasteners to paper bags. For particulars address A. G. 
Blincoe, Loretto, Ky. 

�Send for new and complete catalogue of Scientific 
and other Books for sale by Munn & Co .. 361 Broadway, 

New York. Free on application. 
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HINTS '1'0 CORRESPONDEN'1'S. 

NalDeli and Addrelill mnst accompany aJl letters, 
or no attention will be paid thereto. This is for our 
informat;on, and not for publication. 

Reference_ to former articles or answers should 
give date of paper and page or number of question. 

I lI q  II 1 rle8 not answered in reasonable time should 
be repeated; correspondents will bear in mind that 
Borne answers reqnire not a little research, and, 
though we endeavor to reply to all. either by letter 
or in this department, each must take his turn. 

S il e cial W ritten J u rorlDa U o n  on matters of 
personal rather than general interest �annot be 
expected without remuneration. 

Sclen U li c  AlDerlcan S U I' p l elD e n tli referred 
to may be had at the office. Price 10 cents each. 

Bo okll referred to promptly supplied on receipt of 
price. 

Minera i .  sent for examination shonld be distinctly 
marked or labeled. 

(21 72) T. H. B. asks (1) how to make an 
electric deposit of gold, silver, nickel:copper. etc., di
rectly on a plaster of Paris cast. A. Coat the image 
with plumbago, brushed on with a hard brusb ; sprinkle 
with a little metallic iron in powder (iron rednced by 
hydrogen) before putting in batb, then plate by battery. 
2. What is the most fusible metal at the l owest fUSible 
point? A. Bismuth 50 parts, lead 25 parts, tin 12 parts, 
cadmium 13 parts. This is about the most fusible of 
alloys without mercury. 3. Will copper plate deposit 
on any metal ? A. With enough battery it will  on all 
the common metals. 4. Does the lowest fusi bl e metal 

12. Residence of Chas. Kapp!'s, Esq., at Stapleton, 
Staten Island, N. Y. Cost complete $4,000. Per

spective elevation and floor plans. shrink in cool ing ? A. Yes ; as it cools it contracts, 
13. Cottage at Greenwich, Conn., erected at a cost of though with enough bismuth it will tend to expand as 

$7,250 complete. Floor plans and perspective. it solidifies, contracting as it cools. 

14. Miscellaneous Contents : High buildings. - Bad 
1Iues. -Imitation ebony.-Destruction of asphalt 
pavement by gas.-Art of building.-Improved 
dumb waiters, illu strated.-An improved skylight, 
ilIustrated.-Rogers miter planer, illustrated.
Dumb waiters and hand power elevators.-A fine 
window in the Convent of the Sacred Heart, iIlus
trated.-Improved sash pulleys, illnstrated.-A 
hot air and hot water heater, iIIustrated. -Colors 
for mortar.-Improved adjustable grooving head, 
iIIustrated.-An improved window screen frame, 
illnstrated. 

The Scientific American Architects and Builders 
Edition is  issned monthly. $2.50 a year. Single copies, 
25 cents. Forty large qnarto pages, equal to about 
two hundred ordinary book pages ; forming, practi
cally, a large and splendid MAGAZINE OF ARCHITEC

TURE, richly adorned with elegant plates in colors and 

with fine engravings, illnstrating the most interesting 
examples of Modern Architectural Construction and 
allied snbjects. 

The Fullness, Richness, CheapllesB, and Convenience 
of this work have won for it the LARGEST CIRCULATION 
Qf any Architectural publication in the world. Sold by 
all newsdealers. 

MUNN & CO .. PURLISHERS, 
361 BroadwaJ. New York. 

(2173) Mrs. W. E. asks : Can I, through 
the aid of your most valuable paper, find out whether 
cyclones, or such storms as visited our northwest dur

ing the last days of March, occur in Europe? And if not, 
why not? A. The regions of concentration of tornadoes 
and whirlwinds seem to be located in or near the me
ridians of greatest magnetic intensity, which may be 
dra wn from the American magnetic pole through the 
Mi ssissippi valley and Gulf of Mexico, and appearing 
on the opposite side of the globe from the Siberian pole 
through Thibet, Hindostan, and the Indian Ocean, the 
home of the simoons. The intermediate meridians of 
Europe and AmerICa,although not free from hnrricanes, 
are less affiicted than regions on or near the meridians 
of magnetic intensity. 

(21 74) Tattoo asks : 1. What kind of ink 
is used in tattooin!( ?  A .  India ink. 2 .  H o w  can tattoo 
marks be removed ? A. See SUPPLEMENT, No. 695. 

(2175) G. W. C. asks how the noses of 
animals prepared for museums are kept from shrIveling 
or puckering np while drying. A. For preventing 
shrinkage remove al l glutinous matter by curing in a 
bath of 1 part salt, )g part alum, in a barrel of water 
(salinometer 30°), soak and cleanse skin of all adherent 
1Ieshy matter. In the use of this prescription experi
lIlentation and caution are necessary. 

(2176) R. B. asks for something which 
will be likely to prove effective in removing from a 
rather light-colored carpet the stain of red ink ? The 
ink does not appear to be an aniline ink. A. Possibly 
alcohol with some oxgall may prove of nse, but success 

in removing it is very doubtfnl. 

(2177) W. W. J. writes : Can you tell 
me how long it will take a cnrrent of electricity of 50 

volts to decompose a gallon of water? Is the water 
heated by the process ? Can you telJ where I can get 
information to perform the experiment? A. An elec
tric current is not measurable in volts. See SCIENTIFIC 
AMERICAN, February 8, 1890, page 91. The water IS 
not sensibly heated. The rapidity depends partly on 

the size of electrodes and connections, partly on the 
electromotive force. A difference of potential of two 
volts is sufficient. For illnstrations and descriptions of 
apparatus, see the SCIENTIFIC AMERICAN, May 12, 1888, 
pa�e 295. 

(2178) F. M. N. writes : 1. Can you give 
me the formula for a good and durable viollll varnish! 
A. The true Cremona varnish is of unknown formula ;  its 
preparation is a lost art. Varnishes in general are trade 
secrets. 'l'he following is a formula for an oil varnish : 

Amber fused . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 0z. 
Oil of turpentine . . . . . . . . _ . . . . . . . . . . . . . . . . 5 ,. 
Drying linseed oil . _ . . . . . . . . . . . _ . . . . . . . . . . 5 .. 

The following is for a spirit varnish: 

Mastic . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . .  1 dr. 
Sandarac . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 
Lac . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6Ys .. 
Alcohol . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5 11. oz. 

To tinge with yellow, annatto, nloes, gamboge, or tur

meric may be nsed ; for red, dragon's blood or red 
sanden, wood. By mixlIlg the above, intermediate 
shades may be obtained. The formula is only half the 
art ; much depends on the application, treatment be
tween coats, etc. It should be done by an expert. 
2. Can the pinhole be snbstituted for the ordinary lens 
photographing machine by removing the lens? A. 
Yes ; but it needs an exposure of several minut�s. 3. 
How can I make a piece of ground glass for a camera 
obscnra? A. Rub with a cork, water, and sand, or better, 
grindstone grit from the trough nnder a grindstone. 4. 
Are the photographs taken on a pinhole camera of any 
value ? Also please give names of chemicals for either 
pinhole or other cameras, their proportions and bow to 
use them. A. Treat pinhole exposed plates as you 
would others. Many formu!>e are given i n  ollr back 
numbers for developers, etc. 5. Is the lens nsed in a 
camera obscnra a double convex or plano-convex ? A. 
The lens varies according to its work,whether view, por
trait, wide angle, etc. 6. Would like to have instruc
tions as to how to make a good frictional electrical 
machine? A. Induction machines are now universally 
used. See our SUPPLE>IENT, Nos. 278 and 584. 7. 
Would like to be informed if I coul d make concave 
and convex mirrors for reflection of light or heat. A. 
It depends on your mechanical ability. Ccnsult SuP
PLEMENTS 139 and 318, Lens Grinding. 8. Would like 
to have the formnla for a good l iquid glue, to be used 
on wood and the like. A. Mix good giue with water • 

heat until dissolved, and add half its volume of acetic 
acid. 9. What kind of wire wonld you advise for making 
a spiral spring for an air gun. It requires a good spring. 
A. Steel is the best, next comes spring-tempered brass. 

(2179) J. L, S. writes : H o w  can I re
move stains of smoke and soot from gramte? Of 
course I could do it by chiseling over the snrface, but 
that would not be convenient. What acid or wash 
would answer the purpose ? A. You may have much 
trouble in doing this. Try the followlllg on a portion 
where the stain is bad. Mix 7.i pound of soft soap, 7.i 
pound whiting, 1 ounce of washing soda, and a piece of 
snlphate of copper as big as a walnnt. Rub it over the 
surface and let it stand 24 hours, and then wash off. 
This and similar compounds are recommended for mar

ble. and may effect a cure in your case. Thus a paste of 
1 ounce ox gall, 1 gill of lye (caustic soda solntlOn, 
strong), 1)g tablesp'lOnfuls of turpentine, with enough 
pipe clay to make it of thick consistency, may be ap
plied as ahove described. 

(2180) T. H. writes : 1. N atural carbonic 
acid gas will settle in the bottom of a well and re
main there nnless forced out, being heavier than air. I 
have seen it stated also that it could be poured from 
one vessel to another, same 8S water, displacing the air. 
I filled a tin can with artificial gas,and it disappeared in 
3 minutes. Is  there a difference between artificial or 
manufactured gas and the natura l ?  A. Both are identi
cal, and neither will remain i n  an open vessel indefi

nitely. Artificial gas can be poured as described, but 
there IS always a loss. 2. Fine furnitnre is made with 
1V00d as dry as it can possibly be made, yet in a room 
where natural gas is used as fuel it wil l still shrink. 
Can this be explained? A. What you see is due to de
terioration of the gl ue rather t.han shrinkage of the wood. 
When glue becomes perfectly dry, it loses its strength. 

Glycerine might improve it in this regard. 

(2181) J. S. F. asks : 1. Is there a pat
ented device whereby the engine of a factory can be 
immediately stopped by electricity from any floor, in 
case of accident ! A. Yes. 2. Would not the inhala

tion of pure oxygen mixed with air, or with nitrons 
oxide, be of probable benefit in chronic disorders of 
the nervOus system, where a general condition of de· 
bility is  the main trouble?  A. Oxygen inhalation is 
now a part of regular medical practICe. Nitrous oxide 
has anresthetic properties that necessitate care in its ap
plication. It is nsed principally as an anresthetic, but 
can be applied as a remedy. 

(2182) W. E. A. asks : 1. What fraction of 
a horse power would be reqnired to properly run a pro
peller six inches in diameter ? A. One-eighth horse 
power. 2. What size should an aggregate of say eight 
electro-magnets be to attract with a force equal to one
fifth borse power. i. e., what length and diameter the 
cores and number and length of wire ? A. Magnets do 
not attract with horse power ; the weight sustained va
ries with the current. 3. Can an ordinary bolt be soft

ened sufficiently t.o be used in the construction of clec· 
tro-magnets? If so, by what process? A. Yes. Heat to 
white heat and bnry over night in forge cinders to a 
good depth. 4. How many hours will a chlorid� of 
silver battery ·Iast on a closed circnit, having abont 
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eight dwt. of chl oride of si lver? A. Not long ; it  de
pends on resistance of circuit.  5. Abont what part of 
a horse power is  25 volts and 4 amperes equal t.o ? A. 
Nearly one-seventh. 

(2183) Sydney asks : 1. If sirup for 
cordial be made with cold water, is  i t  more likely to 

ferment than if i t  were boiled ? A. Yes. 2. The best 
way to prepare charcoal for refining spirit, and whether 
any particular wood should be used. If the ch arcoal 
were merely placed iu a cask of spirit, would it absorb 
the ini urious matter and have the same effect as i f  it 
were fi l tered ? A. Animal charcoal is most efficient. 3. 
The best mode for fil tration of small quantities of 
spirits of about 30 gal lons at a time. A. Use a perco
lator, and pack in the charcoal solidly. 4. The best 
publication on mode of preparation of American drinks , 
ancl price, including postage to Sydney ? A. Jerry 
Thomas' U How to :Mix Drinks, or the Bartender's 

Guide." 75 cents. 5. Has the aerating of wines been tried 
in America.and with what success,also the prIce of such 
aerating machine ? A. Not to any extent with fine wines. 
Cider can be thus treated. 6. Best mode of preparation 
of ra.ie.in wine. A. 'VB refer you to the SCIEN TIFIC 
AMERICAN. December 8, 1888, page 356, for an article on 
the subject by U. S.  Consul E. Johnson, Kehl, Ger
nlany. 

(2184) H. C. K. asks : 1. What is the 
theory of the Tesla motor, and what is gained by the 
two,independent circuits as shown in your SUPPLEMENT, 
No. 692? A. The two independent coils are connected 
in series. The whole is so proportioned that there is a 
constant difference of one-qnarter phase between the 
two, owing to hysteresis or .. magnetic lag. " This 
causes the axis of north and south po larity to constantly 
vary, rotating always in the same direction. The arma
ture induced itself keeps trying to " keep np." and 
hence rotates. 2. In SUPPLE>IENT. No. 718 or 734, what 
is meant by the Carpen tier bohbin (type 600 francs) ? Is 
i t  an addition to. or is i t  the Ruhmkorff coil that is 
meant in the article • •  On M. H .  Hertz' Experiments." 
A. The Ruhmkorff coil is indieated. 

(2185) E. A. C. writes : I have n oticed 
that many brass castings when taken from the :mnd are 
perfectly clean and of a uniform. almost golden color. 
How is this obtained ? A. The golden-colored ("astings 
are made from clean metal. without iron : Copper 16 
onnces, t i n  1 ounce. zinc 1 ounce. The flasks should be 
opened quickly, in from 5 to 15 minutes after pouring, 
according to size of pieces, and the gate of work rai sed, 
sand rapped off. and plunged in water to check oxida· 
tiun. A l i ttle practice will give proper manipulation. 
Should only have a quick dip, so that the heat of the 
castings will dry them. 2. Is there any constant bat
tery of higher E. M. F. than the gravity battery ? If 
so, what and how prepared ? A. No practical battery. 

3. Why will  not the gravity battery run an induction 
coil ? A. It can be so used. 

(2186) V. R. asks : What causes the 
report and the recoil of a gun when a charge is fired ? 
Are the recoi l  and report caused by air rushing into 

the barrel  after the bullet has left the muzzl e ?  Is 
there a vacuum formed in the barrel while the bullet 
is leaving i t ? lIas the vacuum (if formed) anything 
to do with the report and recoi l ?  A. The report is the 
vi bration of the air. due to the instantaneous explosion. 
'l'he recoil is the resul I. of the sudden pressure generated 
w i thin the gun pushing the gun in the opposite direc
tion from that of the ball. There is no vacuum formed. 
bllt a large volume of gas is generated by the combus
tion of the powder, producing a great pressure upon glln 
and ball. sending them in opposite direct ions. 

(2187) C. C. asks : Will a piece of timber 
ready to use in a mechanical way, ordinary dry timber, 
shrink endways? For instance : A piece of oak t i m ber 
6 inches by 6 inches square. 5 feet l ong, would the de
crease in length be perceptible, and is it  not an ordinary 
expression that timber does not shrink endway s ?  A. 
Timber in drying has a very small shrinkage endwise. 
After It is seasoned. the permanent shrinkage becomes 

impercept ible, but changes in temperature, and the dry 
and wet season8� may make slight variation in length. 
In architecture endwise shrinkage is  not taken into 
account. 

(21 88) J. S. S. writes : In performing 
the experiment of putting an iron bar in the plane of 
dip and striking it a few blows with a hammer, I no
ti ced this phenomenon. viz .. hath ends of the bar re
pel led the north and attracted the south poles of a com
pasA. Why is thi s ?  Where were the consequent 
points ? Must there not have been one of them missing 
in the chain ? A.  Yon have at least two consequent 
sonth poles in the middle portions of your bar. If 
you Raw it  in two, you may sncceed in finding them. 

(2189) W. B. J. asks : If the governing 
arrangement of a n  engine could be made so perfect that 
the least perceptible change in speed wonld regulate the 
supply of steam instantly from 0 to its full capacity. 
or just enongh to insure an even and steady �peed, 
could the flywheel of �e engine be dispensed with ? 
Is there a governor in use that regulates the engine in 
sl lch a way that the same speed is maintained when 
working under a heavy or light load, provided there is 
steam enough to overcome the load ? A. The automatic 
Bystem of govern ing engines, as now in use, is probably 
as nearly perfect as the mechanical difficnlties will allow. 
We see many difficulties in dispensing with the fly
wheel on a reciprocating engine. from the peculiar con
ditions of the applicatIOn of pressure upon the piston . 
Uniform tangential pressure on the crank pin through 
i ts entire CIrcle is one condition for dispensing with a 
flywheel. 

(2190) B. H. S. asks : Can you give me 
a good receipt for waterproofing canvas. snch as i s  nsed 
for canvas canoes? An elastic coating is preferable, so 
that the canvas may be folded. A.  The best advice 
we can give is to have your canvas coated with India
rubber. You may waterproof it by treating with a solu
tion of 1 part gntta percha in 10 parts turpentine mixed 
with 10 parts linseed oil, or with 125 parts soluble gun 
cotton dissolved in 425 parts ether, mixed with 375 parts 
castor oil and 25 parts umher or the pigment. When 
the canvas is not to be disturbed, paintmg or varnishing 
is the best treatment. For all cases the canvas shonld 
be perfectly dry. 

1titutifi t !tutritau. 
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 facilities for procuring patents everywhere. A synopsis of the patent Jaws of the Untted States and all foreig-D 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 times and our extensive facilities for conducting the business. Address MUNN & CO .. ollice 8CIENTIFIC AMEIHCAN. 361 Broadway. New York. 

INDEX OF INVENTIONS 
F o r  which Letter" Patent o f  the 

United State II were Granted 

April 29, 1890. 
"-ND E "- C H  BE"-KING 'I'D"-'I' DATE. 
[See note at end of list about copies of these patents.] 

Abrasive surfaces, tool for dressing, G. G. Cro-
well . . . . . . . " . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  42tl,490 

Air current governor, 8. P. Smith . . . . . . . . . . . 426.628, 42ti.ti49 

Alarm. See Burglar alarm. Fire alarm. 
Animal trap, T. M. Hovell . . . . . . . . . . . . . . . . . . . . . . . : . . .  426,668 

Animal trap, B. Spitznag1e . . . . . . . . . . . . . . . . . . . . . . .. . . 426,8i3 

Annunciator. C. W. Stimson . . . . . . . . . . . . . . . . . . . . . . . .  426,6Y� 
Anvil and vise, combined, B. S. Davis . . . . . . . . . . . . . . 426.990 

Auger, post hoJe, �I. Peters . . . .. . . . . . . . . . . . . . . .•. . . . .  427.000 

Ax, hammer. and maul, combined, C. II. Williams 426,894 
Axle box, car, E. Best . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 426,� 
Axle, seif-oiling car. A. A. Weber . . . . . . . . . . . . . . . . .  426,886 

Axles, apparatus for the manufacture of, H. 
Aiken . . . . . . . . . . .  " . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . .  426,653 

Axles, manufacturing. H. Aiken . . . . . . . . . . . . . . . . . . . . 426,652 
Bag. See Clothespin bag. Mail bag. Nose bag. 

Paper bag. Telescopic bag. 
Bag holder. O. Asselin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  426.981 

Bag holder and spreader. C. Bolander . . . . . . . . . . . . . .  426,006 

Ba/lga�e check and seal. combined. W. W. Camp-
bell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ' . . . . . . . . . . . .  , 426,582 

Baling press, Z. J. Anderson . . . . . . . . . . . . . . . . . . . . . . . 42H,OOO 

Barrel setting-up machine, J. Parker . . . . . . . . . . . . . . .  42fi,850 

Basins, safety-plug for wash. D. F. Jones . . . . . . . . . . 426,939 

Bath. See Shower bath. 
Battery. See Galvanic battery. 
Beam or girder. G. W. Dithridge . . . . . . . . . . . . . . . . . . 426.559 

Beam or sill, G. W. Dithridge . . , . . . .  426,558. 126,5eo. 426.5(;[ 
Bearing, anti-friction. S. W. Ashmead . . . . . . . . . . . . .  42ti,701 

Bedstead. invalid, O. A. Howe . . . . . . . . . . . . . . . . . . . . . .  426,U()9 

Beef tray and meat rack. corned, A. Redmann . . . .  426.9.=)8 

Beer cooling apparatus, M. Hanford . . . . . . . . . . . . . • . . 426.805 
BeH, call . B. S. Cowles. . . . . . . .  . . . . .  . . . . . .  . . . . . .  . . .  4�ti,7i7 

Belt fastener tool, J. Lendberg . . . . . . . . . . . . . . . . . . . . .  42H.912 

Belt rest, W. it. Fee . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  426.630 
Bicycle. W. S. Reed . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  426.855 
Billiard balls. combs, etc., composition of matter 

for making. J. H. Patterson . . . . . . . . . . . . . . . . . . . . . .  426.513 
Binder. H. Thomas . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  426.608 
Bit. See Plane bit. 
Bit stocks, ratchet attachment for, T. C. Long , . . .  426.827 
Block. See Pillow blOCk. 
Blue. laundry. G .  R. B. Kempton . . . . . . . . . . . . . . . . . . . . 426.504 

Board of trade. E. S. Reed . . . . . . . . . . . . . . . . . .  . .  . . . . .  426,M6 
Boat lowering apparatus. T. S. Hosford . . . . . . . . . . . .  426.449 

Bobbin or spool, G. Pendleton. Jr . . . .. . . . . . . . . . . . . .  426,644-

Boiler. See Steam boBer. Vertical boiler. 
Boiler cleaner, automatic. G. R. Ford . . . . . . . . . . . . . .  426.795 
Boiler flue, steam, W. Cook . . . . . . . . . . . . . . . . . . . . .. . . . 426.92� 
Boiler furnace attachment. steam, R. Marshall . . . . 426,599 

Boiler furnace. steam. W. S. Walker . . . . . . . . . . . . . .. . 426.694 

Boiler heads. machine for flanging. F. L. Kollber2" 426,505 

Boilers, method of and apparatus for purifying 
water for. C. Elliot . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . 426.718 

Holting and separating machine, P. A. TafeL . . . . . 426.879 
Book. cheek. C. C. Richardson .  . . . . . . . . . . . . . . . . . . .  426.M7 

Book pad trimming machine, A. M. Safford . . . . . . . .  426,ti85 
Book, pocket memorandum, A. If. Conant . . .  . . . . . .  426,776 

Books. bound volume of. A. C. Fletcher . . . . . . . . . . . .  425.790 

Boots or shoes, machine for fitting soles on to, W. 
A very . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  426,752 

Bottle making machine, G. A. Fullerton . . . . . . . . . . . 42C,497 

Bottle receptacle and stopper. combined, J;". Hen-
kel . . . . . . . . . . . . . . .  . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . .  426.Rll 

Bottle stopper, H. W. Libbey . . . . . . . . . . . . . . . . . . . . . . .  426.826 

Box. See Axle box. Miter box. Paper box. 
Box. M. Heinemann . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 426.810 
Box fastener. C. E. Hams . . . . . . . . . . . . . . . . . . . . . . . . . . . .  426,803 
Brace. See Shoulder brace. 
Brake. See Cornice machine brake. Wagon 

brake. 
Brick mould sanding machine. D. H. Close . . .  , . . . .  426.775 
Brick. paving. Buettner & Orlikowski . . . . . . . . . . . . . . 426.430 

Bridle, J. Gray . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  426.797 

Broom holder. J. R. & J. Ferguson . . . . . . . . . . . . . . . . . .  426.5:Jj1 
Brushes, etc .• manufacture of backs and handles 

for. W. M. Welling . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 426.630 

Brushes. water shield for window. I. Stiner . . . • . . . .  426.744 

Buckle. J. Parker. . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 426.678 

Buckle guard. S. S. Sargeant . . . . . . . . . . . . . . . . . . . . . . . . 426.517 
Buggy bed, metallic, W. IJ. Dearth . . . . . . . . . . . . . .. . . .  426,715 
Buildings, construction of, I.  D. Smead . . . . . . . . . . . . .  426,552 
Bulletin or indicator for trains. C. M. Boltou . . . . . .  426.428 

Bungs, tool for crimping metal, E. C. Lewis . . . . . . . .  426.825 
Burglar alarm. J. H. Bleoo . . . . . . . . . . . . . . . . . . . . . . . . . .  426,706 

Burillar alarms, circuit closing hinge for electriC, 
W. M. Bleakley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . 426,705 

Burial casket, II. M. Reese . . . . . . . . . . . . . . . . . . . . . . . . 426,400 
Burner. See Hydrocarbon burner. Sawdust 

bUrner. 
Burnishing tool holder. S. Ross. Jr . . . . . . . . . . . . . . . . . .  426.301 
Butcher's implement. W. E. Mullins . . . . . . . . . . . .  . . .  426,541 
Button .  R. H. Lewis . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . 426.!f.19 

Cable and steam track crossing, combined, W. J. 

Morden . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 426.840 
Cable grip. E. R. Guerra . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  426.79i1 
Cable grip, etc .• C. J. P. Heim . . . . . . . . . . . . . . . . . . . . . . 426.935 
Cable roud, elevated. W. P. Walling . . . . . . . . . . . . . . . . 426,885 

Cables, etc., lock and support for, Ii". M. Bennett . .  426.655 

Calipers or dividers, T. Isaac . . . . . . . . . . . . . . . . . . . . . . . 426,502 

Calk for horseshoes. C. Preiss . . . . . . . . . . . . . . . . . . . .. . . 426,85.1 
Can. See Ifiltering can. 
Can. A. F. Ahlum . . . . . . . . . . .  " . . . . . .  . . . . . . . . . . . . . . . .  426.651 

Candy. L. Kuhn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  426,506 
Candy, machine for making stick. F. G. Birchard .. 42ti.521 

Oar coupling, N. F. Campbell . . . . . . . . . . . . . . . . . . . . . .  426.!115 

Car coupling. R. J. Edwards . . . . . . . . . . . . . . . . . . . . . . . .  426.786 

Car coupling, H. H. Emery . . . . . . . . . . . . . . . . . . . . . . . . . . 426,92!l 

Car conpling'. H. Nichols . . . . . . . . . . . . . . . . . . . . . . . . . . . .  427.007 

Car coupling. P. S. N. Petersen . . . . . . . . . . . . . . . . . . . . .  426.626 

Car coupling, C. G. Wheeler . . . . . . . . . . . . . . . . . . . . . . .  427.O'l3 

Car coupling, Diller & White . . . . . . . . . . . . . . . . . . . . . . . .  426,975 
Car coupling and draught apparatus. M. Carter, 

J r  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  426,7(19 

Car cuupling unlatching device. S. II. Harring-
ton . . . . . . . .  . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  426.565 

Car couplings, link lifter and link guide for, J. N. 
Scarborough . . . . . . . . . . . . . . . . . . . . . .  ' " . . . ' . . . . . . . .. . 426,86:) 

Car, electric motor. J. A. Brill . . . . . . . . .. . . . . . .  426,657. 426.658 

CIIf, electric railway, J. A. Brill . . . .  , . . . . . . . . . . . ... . . .  426,706 

Car heater, railway. J. F. McElroy . . . . . . . . . . . . . . . . . .  426,845 
Car motor. J. S. Connelly . . . . . . . . . . . . . . . . . . . . . . . . . . . .  426.885 
Car platform gate. H. W. Rion . . . . . . . . . . . . . . . . . . . . . . .  426.646 

Car. sleepin'l". C. I,. Arnold . . . . . . . . . . . . . . .  " '  . . . . . . . . . .  426,424 

Car. stock. J. M. Burton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  426.709 

Car ventilator, W. E. Andrew . . . . . . . . . . . . . . . . . . . . . . . 426,750 

Cars. means for switching or guiding railway. A .  
E. Appl eyard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 426,751 

Cars. shotproof structure for. E. McT�ane . . . . . . . . . .  426.949 

Cars, swit.ch attachment for street railway. A. E. 
Appleyard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  426.980 

Carbonized sheet for manifolding. J�. H. Rogers . . .  427,015 

Carbons, apparatus for manufacturing electriC 
light. H. A .  Tremaine . . . . . . . . . . . . . . . . . . . . . . . . . . . .  426.479 

Card cloth. tool for use in clothing cylinders and 
conical bodies with. J . L. Weatherhead . . . . . . . .  426,575 

Card grinding' apparatus, W. H. Rankin . . . . . . . . . . . .  426.545 
Carpet fastener. stair. W_ G. Collins . . . . . . . . . . . . . . .  426.661 

Carrier. See Egg carrier. 
Cart. watering', P. B. Donahoo . . . . . . . . . . . . . . . . . . . . .  426,664 

Chair. See Railway rail chair. Reclinin2" chair. 
Rocki.ng and reclining chair. Theater chair. 

ChaIr rest, rocking, E. Muhl. . . . . . . . . . . . . . . . . . . . . . . . .  426,602 

Chimney. A. Gusdorf . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  426.532 

Churn. ll. C. Anderson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  426.979 

Churn. Cole & Kerrihard . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  426,525 

Churn, T. C. Sonnemann . . . . . . . . . . . . . . . . . . . . . . . . . . .  426,872 

Churns, double-acting bellows for, A. Mearns . . . . . 426,500 

Circuit closer, ll. B. Whitaker . . . . . . . . . . . . . . . . . . . . . . 427,024 

Clamp. E. S. Drake . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . . 426.665 
Clasp. See Surgical instrument clamp. 
Clasp, J.  R. Macmillan . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  426,672 

Cleaner. See Boiler cleaner. 
Closet. See }I�arth closet. Fulding closet. 
Cloth piling machine, Hazard & Crain . . . . . . . . . . . . . .  426,809 

Clothes and dish washer, combined, M. A. Wilcox 426.486 
Clothes drier. J. G. Webb . . . . . . . . . . . . . . . . . . . . . . . . . . . .  426.&.J7 
Clothes line adjuster, II. F. Metzler . . . . . . . . . . . . . . .  426,731 
Clothespin bag, Dunscomb & lIeflebower . . . . . . . . .  426,494 
Clutch. friction , G. Leverich . . . , . . . . . . . . . . . . . . . . . . .  426,561 

Coal drilling machine. M. Hardsocg . . . . . . . . . . . . . . .  426.587 

Coal screen, H. B. Sackett . . . . . . . . . . . . . . . . . . . . . . . . . .  426.864 
Coat adjusT,er. R. Lacourse . . . . . . . . . . . . . . . . . . . . . . . . .  -l26,998 

Coating metal sheets with tin, etc . •  automatic ma-
chine for, Rogers & Player . . . . . . . . . . . . . . . . . . . . . . .  426,962 

Coffee polisher • .  J. H. Brookmire . . . . . . . . . . . . . . . . . . .  426,910 

Collar fastening, horse. F. Hora . . . . . . . . . . . . . . . . . . . 426,501 
Collar sweat pad, horse. C. Mollencolf . . . . . . . .  _ . . . . .  426,674 

Combination gauge. W. F. �l ones . . . . . . . . . . . . . . . . . . . .  426,997 

Commode. M. C. Scherer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 426.963 

Compas:-es, binnacle for �hipS't J. E. Hand . . . . . . . .  426.804 

Concentrator. E. Z. IOdd . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 426.821 
Condenser. F. M. Wheeler . . . . . . . . . . . . . . . . . . . . . . . . . . . 426,801 
Condenser for furnace fumes, R. F. Nenninger • . . .  426.465 

Conveyer. H. BIrkholz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  426.488 

Corn crib, portable. Cook & Britton . . . . . . . . . . . . . . . . . 426,714 

Corn husker. H. G. Baker . . . . . . . . . . . . . . . . . . . . . . . . . . .  426.901 
Corn sheller. H. A. Adams . . . . . . . . . . . . . . . . . . . . . . . . . 426.748 

Cornice machine brake, J. White . . . . . . . . . . . . . . . . .. . .  427 .025 
Cotton openers, dust trunk for, H. C. Perham . . . . .  427,008 
Cotton press. F. L. White . . . . . . . . . . . . . . . . . . . . . . . . . . . 426,892 

Coupling. See Car coupling. Hose coupling. 
Crate, D.  A. Ross . . . . . . . . . . . . . . . . . . . . . . . , . .  , . . . . . . . . . .  426,858 

Cultivator and harrow, B. F'. We&tmoreland . . . . . . . 426.888 
Curtain ring', n. N. Plume . . . . . . .  . . . . . . . . . . . . . . .. . . . 426,682 

Cutter. See Fodder cutter. Harvester cutter. 
Mowing machine cutter. Paper cutter. Ro
tary cutter. Thrashing machine band cutter. 

Cutting and conveying machine, wood, W. Mer� 
rill . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  426.946 

Cutting and folding sheets mto pamphlets, ma� 
chine for. W. Scott . . . . . . . . . . . . . . " . . . . . . . . . . . . . . . . 426,f>l7 

Damper regulator. W. B. Mason . . . . . . . . . . . . . . . . . . . . 426.8.% 

Decorticating machine for ramIe. etc., IJ. Lan-
dreth . . . . . . .  " . . . . . . . . . .  . . . . . .  . . . . . . . .  . . . . . . .  . . .  . . .  426.453 

Dental 2"rinding and polishing wheel. L. M. Hal · 
sey. . . .  . .  . . . . . . . . . . . .  , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 426.994 

Dental separator. J. G. Morey . . . . . . . . . . . . . . . . . . . . . . .  426.733 

Desk furniture. V. Munger . . . . . . . . . . . . . . . . . . . . . . . . . .  42ti.54� 

Detonator for fiallstafTs. etc., G. D. Adams . . . . . . . . .  426.42d 

Dish washing machine, T. A. & H. W. PlldaD • . . . .  42fl.i39 

Display stand, traveling. II. WestphaL . . . . . . . . . . . . . 426,800 

Drawer for furniture, G. D. Wait . . . . . . . . . . . . . . . . . . . . 426,912 

Dredging, hydraullC. J. McFarlane . . . . . . . . . . . . .. . . . . 426.846 

Dredging machine, \V. B. Pless . . . . . . . . . . . . . . . . . . . . . .  426,681 

Drier. See Clothes drier. Fruit drier. Lumber 
drier. 

Drill. See Upright dril l . 
Drill rods, tool for, A .  Ball . . . . . . . . . . . . . . . . . . . . . . . . . .  426,613 

Drilling machine, F. H. Richards . . . . . . . . . . . . . . . . . . .  426,571 

Drying fabrics, Stiner & Darling . . . . . . . . . . . . . . . . . .  426,Y70 

Drying fabrics, machine for, Stiner & Darling. . . .  426,96Y 

Dyeing and washing machine, pneumatic, Stiner 
& Darling . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  42�,875 

Dynamo and motor regulator. W. T. Peel . . . . . . .  , . .  426,570 
Dynamo regulator. J. J .  Wood . . . . . . . . . . . . . . . . . . . . .  426.699 

Earth closet. I'" E. Wolff . . . . . . . . . . . . . . . . . . . . . . . . . . . .  426.896 

Earthenware building material, porous. W. Lende-
roth . . . " . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  426.642 

Earthenware, manufacturing porous, W. Lende-
roth . . . . . . . . . . . . . .  " . . . .  , . . . . . . . .  . . . .  . . . . . .  . . . . . . . .  426.643 

Egg carrier, Linn & Lytle . . . . . . . . . . . . . . . . . . . . . . . . . .  426,94:3 
Electric engine, R. 'V. Thompson . . . . . . . . . . . . . . , . . .  426,650 

Electric heater. Drew & �"'rancis . . . . . . . . . . . . . . . . . . . .  426,437 

El ectric lights. safety hook for. J. Dalton . . . . . . . . . .  426,778 

Electric machine, dynamo, .J. Wenstrom . . . . . . . . . . .  426,576 

ElectriC motor regulation, W. Stanley, Jr . . . . . . . . , .  42ti,514 

Electrical communication, apparatus for. J. L. 
Cutler . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  426,989 

Electrical machines, brush and holder for, E. W. 
Rice. Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  426,471 

El ectrodes for secondary batterIes, making, G. E. 
I1eyt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . .  4:::6,72'{ 

Elevator and hoist. A. G ross . .  , . . . . . . . . . . . . . . . . . . . 426,531 
End flate. G. J. Carpenter . . . . . . . . . . . . . . . . . . . . . . . . . . . .  426.768 

Engine. See Electric engine. Rotary engine. 
Rotary steam engine. Steam engine. 

Envelope moistener and sealer, J. ltaret . . .  . . . .  426,728 
Excavated or other material, apparatus for dis-

charging or throwing, �\ Nouailhac-Pioch. ,  . . .  '2ti 84S 

]<;xpansion coil. ammonia. Skinkle & Westerlin .. . .  426.690 

Extractor. See Stump extractor. 
Eyeglasses. S. B. Oydyke . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  426.625 

�'are collecting apparatus, R. L. Irvine . . . . . . . . . . . . .  426,817 

Feathers, machic.e for removina down from, J. 
M. Pickering . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 426,955 

Feed bag support. W. Barley . . . . . . . . . . . . . . . . . . . . . . . .  426,654 

�'eed trough, W. S. Barker . . . . . . . . . . . . . . . . . . . . . . . . . . .  426,426 

�'eed water heater. E. R. Stilwel l .  . . . . . . . . . . . . .. . . . .  427.019 

�'eed water heater and cleaner, W. A. Taylor . . . . .  426.881 
Feed water beater and filter. J. B. Churehill .  . . . . . 426.918 

if'eed water purifier, live steam, E. R. Stilwell . . . . . 427,018 

Fence, apparatus for making woven wire. W. De-
lain . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 426.49;) 

Fence post, Robertson & Reese. Jr . . . . . . . . . . . . . . . . . .  426.472 
�'ence post. W. H. Thomson . . . . . . . . . . . . . . . . . . . . . . . .  426.745 
J:!"ence staples, tool for pulling, H. Raymond . . . . . . . 426,854 

l1'ence, wire, P. Mast . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 426.62a 

Fibers, machine for treating textiJe or other. J. 
H. Lorimer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . , . . .  426.828 

Fibrous materials, device for preventing bin�des 
in  machines for preparing, etc., T. Bentley . . . . 426,903 

�'iftb wheel. vehicle. J. J. BlaCk . . . . . . . . . . . . . . . . . . . 426.757 

File, bill , H. Johnson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  426,!l'l6 
Filter. W. Connolly . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 426.489 

Filter. P. A. Maignen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  426.945 

�'ilter, faucet. F. Bardez . . . . . . . . . . . . . . . . . . . . . . . . . . . .  427.029 
�'ilter, wat er. II. J. Becker . . . . . . . . . . . . . . . . . . . . . . . . . . 426.756 

�'iltering apparatus. beer. J. W. Hyatt . . . . . . . . . . . . . .  426.985 
Filtering apparatus. beer. P. Seihel . .  . . . . . . . . . . . . . . .  426,96b 

lfiltering can and receptacle, J .  V. Burke . . . . . . . . . .  426,91 1 
Filtration of water for city or town supplies. sys-

tem of. J. A. Crocker. . . . . . .  . .  . . . . . . . . . . . . . . . .  426.!l88 

Fire alarm, electric, C. H. Shaffer . . . . . . . . . . . . . . . . . .  42fl.f'.88 

FIrearm, F. Von und zu Zwergern . . . . . . . . . . . . . . . . .  426.917 
Fire escape, R. Matthaes . . . . . . . . . .  . . . . . . . . . . . . . . . .  426.540 

Fire extinguisher. automatic. J. Madden . . . . . . . . .  42fi.832 

�'ireplace. L. H. Teale . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 426.477 
Fireplace and hollow mantel therefor, F. J. Scott. 426,687 
Fire set stand, W. T. Mersereau . . . . . . . . . . . . . . . . . . .  426.624 

Fishing reel support. H. J. Goggin . . . . . . . . . . . . . . . . . . 426.616 

Flue cleaning rod, T. R. Bu�man . . . . . . . . . . . . . . . . . . . .  426,912 

Flues. means for clearing ashes from, G. H. Sel� 
lers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 426,648 

Fodder entter. W. Betz . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . 426.632 

Folding closet or wardrobe, J. J. Radcliffe . . . . . . . . .  426.957 

Frame. See Truck frame. 
Friction catch. W. Lewis . . . . . . . . . . . . . . . . . . . . . . . . . . . .  421,000 

Fruit drier. G. W. Thurston . . . . . . .. . . . . . . . . . . . . . . . . 426.478 

Fuel. artificial. ffi. K. Baoyerl in . . . . . . . . . . . . . . . .. . . . . 426,51J 

Fuel feeding apparatus. pneumatic, W. E. Alling-
ton . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  426.611 

Funnel, measuring, W. H. Grissim ,  . . . . . . . . . . . . . . . . .  4-26,667 

Furnace. See Boiler furnace. Hot air furnace. 
Rotary furnace. 

Furnace door opener, G. F. Moors . . . . . . . . . . . . . . . . . . . 42G.461 

Furniture. J. A. Schenkel. . . . . . . . . . . . . . . . . . . . . . . . . . . .  426.686 

Fuse. electrical, II. Tirmann . . . . . . . . . . . . . . . . . . . . . . . .  426,971 

Gauge. See Com bination gauge. 
Gauge lock, J. I. Hales . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 426.617 

Galvanic battery, }1 .... G endron . . . . . . . . . . . . . . . . . . . . . . . . 426.�32 

Garbage receptacle. W. H. Buckley. Jr . . . . . . . . . . . . .  426,700 
Garment, infant's, C. Guidotti . . . . . . . . . . . . . . . . . . . . . .  42H,800 

Gas engines, operating. J. J. Pearson . . . . . . . . . . . . • . 426.7:)6 

Gas lighter. time. A. J. lJauerbaeh . . . . . . . . . . . . . . . . . . 426.8ffi 
Gas manufacturing apparatus, G. I�eisner . . . . . . . . . . 426.823 

Gas retorts. ap paratus for charging inclined. Ii. 
Van Vestraut . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 426.483 

Gasoline tank. C. A. Rice . . . . . . . . . . . . . . . . . . . . . . . . . . .  426.740 
Gate. See Car platform gate. End gate. Slidinli: 

gate. Sluiceway gate. 
Gate. W. T. G rant . . . . . . . . . . . . . . .  . .  . . . . . . . . . . . . . . . . 426.44 1  
Gate. P. O. Hirsch . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 426.725 

Generator. See Steam generator. 
Glass. See Magnifying glasM. 
G lass cutting machine, Michaels & Baeder . . . . . . . 427,002 

Glass melting pot. E. Kaye . . . . . . . . . . . . . . . . . . . . . . . . . .  42fi,820 

Glassware, machine for grinding. G. A. Macbeth . 426,671 

Gleaner, binder. and swathing mach me, com-
bined, C. N_ Owen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  426.952 

Governor, steam engine, C. S. Dutton . . . . . . . . . . . . . .  426,585 

Grabs, buckets, etc., Hpparatus for opening and 
closing. J .  II. Morgan . . . . . .  " . . . . . . . . . . . . .  " . . . . . .  426.600 

Grain binder. J .  F. Seiberling . . . . . . . . . . . . . . . . . . . . . . . 426,867 

Grain binder trip mechanism. J. F. Seiberling. . . .  426,550 

Grain scalper, sheller. and peeling machine, C. 
Franzel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 426.700 

Ground roller, Burr & Cummings . . . . . . . . . . . . . . . . . . . . 426,431 

Guard. See Buckle guard. Mustache guard. Rein 
guard. Window guard. 

Gun mechanism, breech-loading. Daudetean & 
Darmancier . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . .  426,779 

Gun mount, jointed, E. W. Very . . . . . • . • . . . . . . . . . . .  426,4h'2 

Gun. recoil self-cocking, Cash & Brace . . . . . . . . . . . . .  426.9Hi 
Gun sight. D. S. West . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 426.S87 

Quns at any an�le .  device for laying, .J. Kelly .•. . . .  426,593 
Gutter section fastener, W. H. Hawkins . . . . . . . . . . .  426,446 

Hair curler, J. B. Bray . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  426,907 

Handle. See Saw handle. 
Hanger. See Picture hanger. 
Harness, blanket, J . Grim , . . . . . . . . . . . . . . . . . . . . . . . . . .  426,722 
Harness pad fastening. �'. C. K imball . .  " . . . . . . . . . 426.594 

Harrow. N. r.. Beck . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  426.704 

Harrow. D. O. Everest . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 426.666 

Harrow, W. V. Walker . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  426,695 

Harrow and cultivator, J. A. Metzger . . . . . . . . . . . . . .  426.837 

Ha.rvester, corn, G. H. Spaulding . . . . . . . . . . . . . . . . . . .  426,475 

Harvester cutter, E. H. Smith . . . . . . . . . . . . . . . . . . . . . .  426,!lti6 
Harvesting knife. T. & T. J. Downs . . . . . . . . . . . . . . . .  420.78;1 

Hat pressing and finishing machine, C. Easton • . . .  420.7f14 

Hat support. D. M. Fuller . . . . . . . . . . . . . . . . . . . . . . . . .. . . 42H.72 1 
Hay loaders to vehicles. device for attaching, W. 

A .  Barber . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . • . . . . .  426.70;{ 

Hearing, device for assisting the. R. M. Mathes . .  4:26.508 

Heater. See Car heater. Electric heater. Feed 
water heater. Vault heater. 

Heating apparatus for omnibuses, carriages, etc., 
F. V. Crouch . . . . . . . . . . " . . . . . . . . . . . . . . . . . . . . . . . . .  426.926 

Heating by gas or l iquid fuel , apparatus for, L. 
W. Leeds . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  426.596 

Heddle machine. H. Saner . . . . . . . . . . . . . . . . . . . . . . . . .  426.473 

Heddles, apparatus for making mails for, E. 
Absous . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  426.898 

Hinge, spring, H. W. Libbey . . . . . . . . . . . . . . . . . . . . . . . .  426,597 

Hitchinlo! post. E. S. Reed . . . . . . . . . . . . . . . . . . . . . . . . . . . . 427.012 

Hoe, wheel. S. Fuller . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  426,639 

Hoistin. and conveying machines, tub or bucket 
for. A .  E. Brown . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 426.763 

Holder. See Bag holder. Broom holder. Burn
ishing tool holder. Sash holder. Twine 
holder. 

lIoof expander. S. W. Mackey . . . . . . . . . . . . . . . . . . . . . .  426.831 
Hook. See Snap book. 
Hook. R. M . .  Johnson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  426.451 
Hop picker. Peterson & Clark . . . . . . . . . . . . . . . . . . . . . . .  42f.,603 

Horse clipping machine, E. A. Cochran . , . . . . . . . . . .  426.920 

Horse cover, J. Dessauer . . . . . . . . . . . . . . . . . . . . . . . . . . .  426,780 

Horse detacher. J. Stoneham . . . . . . . . . . . . . . . . . . . . . . . . 426.876 

Horseshoe machine. C. J" Haight . . . . . . . . . . . . . . . . . . . 426.56 1 
Horseshoe nails and nail blanks, manufacture of, 

D. E. Kempster . . . . . . . . . . . . . . . . . . . . . . . . . . . . " .. . .  427.0,lQ 

Hose coupling, L. J. Rice . . . . . . . . . . . . . . . . . . . . . . . . . . . .  426,515 
Hose coupling', brake, E. A. Leland . . . . . . . . . . . . . . . . .  42ti,824 

Hose nozzle. D. H. Rice . . . . . . . . . . . . . . . . . . . . . . .. . . . . .  4�6,514 

Hot air furnace, J. II. Nevins . . . . . . . . . . . . . . . . . . . . .. . .  427,(X)6 
Bub. wheel. H. Huddleston . . . . . . . . . . . . . . . . . . . . . . . . .  420,816 

Hydrant. J. F. Lingemann . . . . . . . . . . . . . . . . . . . . . . . . .  426.457 
Hydraulic cylinder lubricator, J. H. Brookmire . . .  42H.ifi2 

Hydrocarbon burner. C. M. Collins . . . . . . . . . . . . . . . . . .  426.7 i;{ 
Ice boxes. door or window for, D. Althen . . . .. . . . . .  426.700 
Ice tongs, C. B. McDonough. Sr . . . . . . . . . . . . . . . . . . . . .  426.464 
Induction coil , A. M. Frankenberg . . . . . . . . . . . . . . . . . .  426,56'� 
Ingots, electrolytic apparatus for forming copper, 

M .  G. Farmer . . . .  , . . . . . . . . .  , . .  . . . . . . . . . . . . . . . . . .  426.789 
Insect trap. J. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  426.967 

Iron. See Sad iron. Vehicle iron. 
Irritants. apparatus for applying, W. L. Tucker . . .  426,609 

Jaw trap, G. A .  Bachmann . . . . . . . . . . . . . . . . . . . . . . . . .  426,579 

Joint. See Pipe joint. Railway jOint. 
,J ournal box keys, manufacture of, C. T. Schoen . . 426.604 

Key. See relegraph key. 
Ki ln .  See Tile kIln. 
K itchen utensils, cover for, J .  W. & J. E. Murray. 426,844 

Knife. See Harvesting knife. Pocket kn ife. 
K nitting machine, circular. Brinton & Denney . . . , 426,760 

Knitting machine yarn li:nlde, Brinton & Denney .. 426.761 
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Ladder. extension slep. J .  L. Wolf . . . . . . . . . . . . . . . . .  426.747 
Ladders, t rolley S11pport for step, L. Coburn . . . . . . 426.983 
I�amp, miner's, H. J .  Richards . . . . . . . . . . . . . . . . . . . . .  427,013 
J..Iamp or lantern, carriage, If. A . •  Johnson . . . . . . . . . .  42i,C82 
Lamp post. electric. W. Carroll . . . . . . . . . . . . . . . . . . . . . .  426.660 
I,amp support. W. Schlingmann . . . . . . . . . . . . . . . . . . . . . 426,51� 

J,atch. N. J ohnson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  426.938 
l.atch and lock combined, T. Martin . • • • • • • • • . . • • . • 426,834: 
Latch, &late, Brunho1f & Lehmann . . . . • • . . • • • . . . • . •  426,765 
Lawn sweeper, O. D. Thorupson . . . . . . . • • • . . . • • • • . . . .  426.88"2 

I.eveI , farmer's, 'V. M. Washburn . . . . . . . . . . . . . . . • 426,600 

IAfe·preserver, S. Pemberton . . . . . . . . . . . . • • • • . . . . . . . •  426,543 
J.iquld cooler and puriller, D. C. Camp . . . . . . . . .. . . . . 426.914 
J.iquid meter. rotary. J . •  1 .  Claret . . . . . . . . . . . . . . . . . . . .  426,919 
Lock. See Gauge lock. Oar lock. Permutation 

lock. Seal lOCk. 
I,ock. Schmidt & Loeffel . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  426.866 
Loom pattern chain. C. G. Petzold . . . . . . . . . . . . . . . . . . 427.010 
Lubricator. See Hydraulic cylinder lubricator. 
Lubricat.or, G. W. Brown . . . . . . . . . . . . . . . . . . . . . . . . . . .  426.764-
Lumber drier. Morton & Andrews . . . . . . . . . . . . . . . . . . 426,463 

Magnifying IIlass. mirror. T. Simon . . . . . . . . . . . . . . . .  426.869 
Mail bag, C. Van Inwegen . . . . . . . . . . . . . . . . . . . . . . . . . . .  426.746 
Markin2 instrument, E. Madden . . . . . . . . . . . . . . . . . . . .  426.622 

Measuring electrical currents. device for, T. H. 
Hicks . . . .  . .  . .  . .  . .  . .  . .  . . .  . . .  . .  . . .  . . .  . . . . .  . . . . . . . . . . .  426.4!l9 

Measuring instrument, electrical, M. M. Garver . . . 426,99'� 
Measurin2 instrument, electrical • .E. Weston . . . . . . 427.022 

Meat roaster and baker, J. W. Carpenter . . . . . . . . . . . 426.7 12  
Medicine, remedy for dyspepsia, W. P. King . . . • . .  420.500 

Message recording Instrument, J.  C. Wilson, 
426.554. 426.555 

Metal by electro-deposition, apparatus for pro-
ducing sheets of. M. G. Farmer . . . . . . . . . . . . . . . . . .  426.788 

Metal shearlnll apparatus. S. T. Owens . . . . . . . . . 426.677 
Metal wheel, W. �'. YOUDIl . . . . . . . . . . . .  : . . . . . . . . . . . . . . 426,631 
Meter. See J�lquid meter. 
Mlddllnlls separator and double puriller. C. O. 

Wrillht . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  427.027 
Mil l .  See Pug' mill . Spice m ill. 
Mill. F. O. Lindheimer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 426.598 
Minlna' machine, coal, M. Hardsocg . . . • . . . . . . • • . . . .  426.61H 
Mirror Supportinll device. R. P. Elliott . . . . . . . . . . . . .  426.785 
Miter box. J. E. Bundy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  426.767 
MIxing macblne. C. W. Hottman . . . . . . . . . . . . . . . . . . . .  426.619 
Motion, multiple movement device for transmit-

tlnll and increasinll. J. A. Zerbe . . . . . . . . . . . . . . . . . 426.610 
Motor. See Car motor. 
Motor. Burrows & Jones . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 426,432 

Mouse trap, lIeld. H. Rippke . . . . . . . . . . . . . . . . . . . . . . . . 426.857 
Mower. lawn. T. Coldwell . . . . . . . . . . . . . . . . . . . . . . . . . . . 426.98t 
Mowing machine cutter. G. A. Hall . . . .  . .  . . .  . .  . . .  . .  426.801 
Music leaf turner. Allsop & Nice . . . . . . . . . . . . . . . . . . . . 426,8!l9 
Musical instrument.s, keyboard for, E. H. Hofing'-

holt . . . .  . .  . .  . .  . .  . .  . . . . .  . . . . . . . . . . . . . . . . . .. . . . . . . . . . .  426.812 

Mustache guard, W. P. Hellings . . . . . . . . . . . . . . . . . . .  426.723 
Nan puller. D. & E. H. Davi . . . . . . . . . . . . . . . . . . . . . . . . . 426.491 
Nose bag, F. Sauter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  426.572 
Nut blanks. machine for making. H. O. Boedicker 426.656 
Oar lock. Spauldinll & Eaton . .  . .  . . . . . . . . . . . . . . . . .  426,743 
Oiline device. automatic, V. Popp . . . . . . . . . . . . . . . . . . 426,468 

Order plate and paper roll holder, combined. H .  
Stretcher . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 427.02J 

Ordnance, vent stopper for. J. Kelly . . . . . . . . . . . . . . . .  426.592 
Organ. pipe. R. Callender . . . . . . . .  . .  . . . . . . . . . . . . . . . .  426.711 
OrnamentinR' hol lowware, apDsratus for, Chap-

man & Carter . . . . .  . .  . . .  . . . . .  . . . . . . . . . . . . . . . . . . . . . .  42�.557 
Oyst.er tongs. Bristow & Dixon . . .  . . • . . . . . . . . . . . . . . .  426.909 
Packing rime. piston .  J .  Brandon . . . . . . . . . . . . . . . . . . .  426,634 
Pad. See Collar sweat pad . 
PadlOCk. W. Mosley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  426.734 
Pampklets. machine for attaching covers to. ti" 

Van Benthuy.en . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  426.629 
Paper bag, m. E. Claussen . . . . . . . . . . . . . .. . . .. . . . . . . . . . .. 426.714 
Paper ball, J. Sinllle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 426.1;07 

Paper bag and making the same, E. E. Claussen . .  426.772 
Paper bag macbine. W. H. Patterson . . . . . . . . . . . . . 426.8'12 
Paper ball machinery. G. M o rtson . . . . . . . . . . . . . . . . . .  426.843 
Paper baJit. triangular, E. E. Claussen . . . . . . . . . . . . . . . 426,170 
Paper bag. triangular. G. !\lortson . . . . . . . . . . .  426.341 .  426.342 
Paper b�s. making, E. E. Claussen . . . . . . . . . 426.771. 426.773 

Paper bags. manufacturing. W. H. Patterson . . . . . .  42€.85l 
Paper box or basket. knockdown. F. S. Elwell . . . . . 425.928 
Paper cutter. rol l .  C. R. Williamson . . . . . . . . . . . . . . .  426.578 
Paper. manufactaring antiseptic, Grossich & 

Matcovich . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 426.938 
Paper pail . Wilcox & Moshier . . . . . . . . . . . . . . . . . . . . . . .  426.698 
Parcel handler, Loury. J r. , & Doyle  . . . . . . . . . . . . . . . . .  420.880 
Pen, fountain, C. W. Boman . . . . . . . . . . . . . . . . . . . . • . . . .  426.758 
Pen, fountain. J. Holland . . . . . . . . . . . . . . . . . . . . . . . . . . . . 426.813 
Pen, fonntaln. E. Marble. Jr . . . . . . . . . . . . . . . . . . . . . . .  426.833 
Pen, fountain, W. W. Stewart . . . . . . . . . . . . . . . . . . . . . . .  42�692 
Pen. mechanical tracing, E. H. Craille . . . . . . 426.925. 426.987 
Pencil attachment. I,. A. N egraval . .  . . . . . . . . . . . . . . .  426.950 
Pencil. lead. L. H. Sondheim . . . . . . . . . . . . . . . . . . . . . . . .  426.742 
Pencil sharpener. E. S. Drake . . . . . . . . . . . . . . . . . . . . . . .  426.716 
Pencil sharpener, Jordan & Meader . . . . . . . . . . . . . . . . 426.� 
Permutation lock, W. H. Becbtel . .  . . . . . . . . . . . . . . . . .  426.427 

Phonoa-rapbs, automatic determining device for. 
T. A. Edison . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 426.527 

Picker. See Hop picker. 
picture hanger, etc . . M. May . . . . . . . . . . . . . . . . . . . . . . . .  426,460 
Pil low block. G. Leverich . . . .  . . . . . . . . . . . . . . . . . . . . . . .  426.568 
Pinch dOli. J. I,. Wildemore . . . . . . . . . . . . . . . . . . . . . . . . . .  426.893 
Pinion, composite. Chamberlain & SHbereisen . . . .  426.B82 
Pipe jOint, J. P. Costigan . . . . . . . . . . . . . . . . . . . . . . . . . . 426.!l'�4 
Pitman connection for knife heads, W. N. White-

ley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 426.485 
Plane. E. P. Hann . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  426,806 
Plane bit, H. Condron . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  426.636 
Planer, band. S. M. Neely . . . . . . . . . . . . . . . . . . . . . . . . . . . .  426,735 
Planter, check row corn. A. J. Big-bee . . . . . . . . • . . . . .  4:26.448 
Planter. corn. G. R. McGinnis . . . . . . . . . . . . . . . . . . . . . . 426.949 
Planter, barrow, and cultivator, combined seed, 

J. Silvertoot,h . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  426.689 
Plow. cylinder breaking, W. C. Bridges . . . . . . . . . . . .  426.00l 
Plow, .iole hill. E. M. Hickman . . . . . . . . . . . . . . . . . . . . .  426.447 
Pocketbook protector, G. F. Petterson . . . . . . . . . . . . .  426.680 
Pocket knife. A. F. Hasselstrow . . . . . . . . . . . . . . . . . . . . 426,4015 
Pole erecting apparatus. R. Hathaway . . . . . . . . . . . . .  426.5:l4 

Pole tip, vehicle, C. H. Randall . . . . . . . . . . . . . . . . . . . . . . 42<;.544 
Pole. vehicle. J. Hockman . . . . . . . . . . . . . . . . . . . . . . . . . . 426.500 
Post. See Fence post. Hitching post. Lamp 

post. 
Postal cars and post offices. distributing csse for, 

A. J .  Schliemann . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 426.964 
Pot. See mll.s melting pot. 

Potential controllinll device, W. Stanley. Jr . . . . . . .  426.573 
Press. See Baling press. Cotton press. 
Propeller for vessels, reCiprocating, S. Snellen-

burg . . .  . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . .  426.871 
Protect.or. See Pocketbook protector. 
Puddle bars, piling. R. R. Gubbins. . . . .  . . .  .. . . . . . . .  426.443 

PUg mill. J. Reichelt . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . 426,470 
Puller. See Nail puller. 
Pulley, G. C. Cowles . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  426.662 
Pulley and block, A. HlI!gin.on . . . . . . . . . . . . . . . . .. . . . .  426.535 
Pulley. spilt. C. McNeal . . . . . . . . . . . . . . 426.675. 427.003. 427,004 
Pump. W. G. Stitt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  426.476 
Pump and motor • •  team. F. C. Olin . . . . . . . . . . . . . . . . . 425.511 
Pump attachment, W. W. Horr . . . . . . . . . . . . . . . . . . . . .  426.814 

Pnrses. hinged cover for. E. Oldenhusch . . . . . . . . . . .  426.951 
RaIlway. electric, a M. BenUey . . . . . . . . . . . . . . . . . . . .  426,580 

Jtitutifi t �mtri'Ju. 
Railway jOint. J .  Speicher . . . . . . . . . . . . . . . . . . . . . . . . . . . .  42'1.017 

Railway. logllin!!, F. V. Holston . . . . . . . . . . . . . . . . . . . . . 426,727 

Railway. portable. E. I,. Stream . . . . . . . . . . . . . . . . . . . . 426,877 
Railway rail chair. W. Goldie . . . . . . . . . . . . . . . . . . . . . . . . 426,530 
Railway tie. G. E. Marvin . . . . . . . . . . . . . . . . . . . . . . . . . . . . 426.458 
Railway tie, metallic. T. R. Dunning . . . . . . . . . . . . . . . .  426.6:l7 

Ranlle or .tove door. J. J. Graves . . . . . . . . . . . . . . . . . . . 426.442 

Reclininll chair. �'. M. McGrew . . . . . . . . . . . . . . . . . . . . . .  426,948 

Recorder. See Time recorder. 
Reel, D. Campbell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 426.4.'!l! 
Refrigerating apparatus for railway cars, electric, 

M. W. Dewey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 426.781 
Regulator. See Damper regulator. Dynamo regu-

lator. Dynamo and motor regulator. 
Rein guard for horses. A. V. Callahan . . . . . . . . . . . . . .  426,913 
Rein. safety, Serjeant & Northcott . . . . . . . . . . . . .. . . . . 426.868 
Rice machine. S. A. Pickett . . . . . . . . . . . . . . . . . . . . . . . . . . 426.788 
Ring. See Curtain ring. Packing ring. 
Riprap and jetty work. wire. W. H .  Harrelson . . . .  426.807 
Rock drills. die for making. J .  Cabil l .  . . . . . . . . . . . . . . .  426.710 
Rock drill. elastic key for hold inll. G. M. Githens . .  426.610 
Rocking and reclining chair or lounge, E. Muhl . . .  426.001 

Rod. See Flue cleaning rod. 
Roller. See G round roller. 
Rolling machine for shaping and sizing rings, 

Bowden & Bernhardt . . . . . . . . . . . . . . . . . . . . . . . . . . . .  426.707 
Roollnll. waterproof joint tor metal, L. L. Sagen-

dorpb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  426.627 

Rotary cutter. F. S. Madison . . . . . . . . . . . . . . . . . . . . . . . .  427.001 
Rotary engine. B. �" Wrillbt . . . . . . . . . . . . . . . . . . . . . . . . . 426.976 
Rotary furnace tor heating blank •• J.  H. Bullard . 426.556 
Rotary steam engi ne, G. H. Weston . . . . . . . . . . . . 8 0 0  426.553 
Rubber cutting machine, Whittlesey & Keyes . . . . .  426.577 
Sad iron. H. B. Stafford . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 426.008 
Saddle cover. J. L. Heffernan . . . . . . . . . . . . . . . . . . . . . . . . 426.1f.l4 
Sandpaper machinG for boots or shoes, S. Ross. 

Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  426.860 

Sandpaper roll. S. Ross • •  1r . . . . . . . . . . . . . . .. . .  .426.859. 426.662 
Sash fastener. N. A. Buckingham . . . . . . . . . . . . . . . . .  426.581 
Sash fastener. G .  W. Cook . . . . . . . . . . . . . . . . . . . . . . . . ... . 426.986 

Sasb fastener. J. H. Foote . . . . . . . . . . . . . . . . . . . . . . . . . . . 426.794 
Sash holder. W. V. B1eba . . . . . . . . . . . . . . . . . . . . . . . . . . . .  426.905 
Sasb. window. J. H. Foote . . . . . . . . . . . . . . . .. 426.791 to 426.793 
Saw Iluide for band sawmill_. D. C. Presoott . . . . . . .  426.684 
Saw handle. E. England . . . . . . . . . . . . . . . . . . . . . . . . . . . .  426.528 
Sawmill dOll, W. H. Bennett . . . . . . . . . . . . . . . . . . . . . . . . . 42Ii.520 
Sawmill knee and head block, Willis & I{eith . . . . .  42<).895 
Saw teetb. device for side dressinll. C. H. Weston 426.88'J 
Sawdust burner, R. H. Nogar . . . . . . . . . . . . . . . . . . . . . . . .  426.847 
Scales. sliding calculating, W. Hart . . . . . . . . . . . . . . .  4�.444 
Screen. See Coal screen. Window screen. 
Screen R. H. Krall . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  426.595 
Seal lock, T. R. Roemer . . . . . . . . . . . . . . . . . . . . . . . . . . . . 426.961 
Seat. See Vehicle seat. 
Seed ';r ferti lizer dlstl'lbuter. F. E. Goldsmitb . . . . .  426,993 
Separator. See Dental separator. Middlings sepa-

rator. Steam separator. 
Sewer ftushing device, automatic, W. D. Van Du-

zee . . . .  . .  . .  . . . . . .  . .  . .  . .  . .  . . . . . . . .  . .  . . .  . . . .  . . . . .. . . . .  426.481 

Sewer or otber trap. H. M. Browne . . • . . . . . . . . . . . . . .  426.42� 
Sewing machine thread controlling device. R. G .  

Woodward . .  . .  . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  427,026 
Sewing' machines, reversible feed mechanism for, 

A. Pettenkofer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . 426,737 
Shaft support, W. A. Fegeley . . . . . . . . . . . . . . . ... . . . . 426.!l91 
Shaft . vehicle. W. Hollaway . . . . . . . . . . . . . . . . . . . . . . . . 426.7W 
Sbear table, II .  Aiken . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  426,487 
Sheller. See Corn .heller. 
Shoe tie fastener. J. B. Craig . . . . . . . . . . . . . . . . . . . . . . . .  426.663 
Sboe. ventilated. H. Falkener . . . . . . . . . . . . . . . . . . . . . . . . 426.495 
Snot or balls. apparatus for manufacturing lead. 

W. Coop . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  426,!l23 
Shoulder brace and slide therefor. D. Carpenter . .  426.52J 
Shovel and sieve. combined, E. �'lemlng . . . . . . . . . . . . 426.719 
Shower bath. portable. D. Grove . . . . . . . . . . . . . . . . . . .  426,798 
Shutter worker and fastener, G. W. Rhynearson . •  426,!l6O 
Sillnal. See Train signal. 
Signaling apparatu •• electrical. J .  U. Mackenzie .. 426.621 
Sid or beam. G. W. Dithridge . . . . . . . . . . . . . . . . . . . .. . .  426.562 
Sleigh runner to::' wheeled vehlCies, G. L. Hurd . . .  426,450 
Sliding gate. automatic. I. W. Eikenbary . . . . . . . . . . .  426.i87 
Sluiceway gate or dam. adjustable. T. Parker . . . . . 42H.953 

Smoke consuming attachment, E. H. Ryan . . . . . . . . 426.86.1 
Snap hook, T .... E. Hale . :  • . . . • . . . . . . . . . . . . . . . . . . . . • . . . .  42fi.4�� 
Snow plow. O. A. Clark . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  42fl.4:15 
Sole cutting macbine. J. Smith . . . . . . . . . . . . . . . . . . . . .  426.870 
Spice mill , H. N. Watrous . . . . . . . . . . . . . . . . . . . . . . . . .. . .  426,484 
Spinning frames or mules, device for controlling 

the tenslon of belts of. E.  P. Gleason . . . . . . . . . . . 426.440 
Spraying apparatus, J .  A. Parsons . . . . . .. . . . . . . . . . . .  426.9M 
Stall. cattle, J. V.gon . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  426.456 
Stamp affixlnll machine. J. M. Ma.t . . . . . . . . . . . . . . . .  426.729 
Stamp machine. coin-controlled postage, D. Olm-

sted . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  42'1.005 
Stand. See Display stand. Fire-set stand. 
Steam boiler. E. Gillet . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . 426.586 
Steam engine, A. Ball . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  426.612 
Steam Ilenerator. J. E. T. Bartlett . . . . . . . . . . . . . . . . . 426.614 

Steam separator. W. A. Taylor . . . . . . . . . . . . . . . . . . . . . .  426.880 

Steering apparatus. E. F. Barnes . . . . . . . • • • • • • • . . ••. 426.754 
Steering apparatus, power. F. C. Lang . . . . . . . . . . . . . 426,538 
Stopper. See Bottle stopper. 
Store service apparatus. buffer for. E. A. Rorke . . .  426.548 
Stove, alcohol cooking. B. Hammer . . . . . . . . . . . . . . . . 426.802 
Stove cooking. E. C. �'rost . . . . . . . . . . . . . . . . . . . . . . . . . . .  426.496 

Stove. gasoline. C. & E. Weisbrod . . . . . . . . . . . . . . . . . . . 426,973 
Strainer for wells. H. �'. Cook . . . . . . . . . . . . . . . . . . . .. . . 426.921 

Striking machine, coin-controlled Indicating, E. 
C. Phillips . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 427.011 

Stump extractor. J .  K rueger . . . . . . . . . . . . . . . . . . . . . . . .  426.822 
Surgical bandages. manufacture of, R.. W. John-

son . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  426.590 
Surgical instrument clasp. F. A. Reichardt . . . . . . . .  426.959 
Switch apparatus. M. M. Davis . . . . . . . . . . . . . . . . . . . . . .  426,583 
Table. See Sbear table. 
Tablet for telepbones and clamp attachment for 

the .ame. J .  B. Morris . . . . . . . . . . . . . . . . . . . . . . . . . . . .  426.462 
Tank. See Gasoline tank. 
Tap. champagne or minerai water, A. C. Monfort . 426.510 
Teaching the art of boxing, apparatus for, J. 

Lovatt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  426,9t4 
Telegraph, automatic. }'. Anderson . . • • . . . . . . . . . . . .  426.749 
Telellraph, duplex and quadruplex. �'. W. Jone • . .  426.819 

Telegraph key, O. Kleber. . . . . . . . . . . .  . .  . . . . . . . . . . . . .  426.941 
Telegraph system. fire alarm. Speicher & �'earey . . 426.691 
Telegraphy, quadruplex. F. W. J ones . . . . . . . . . . . . . .  426.591 
Telescopic bag. C. H. G. Losere . . . . . . . .  . . . . . . . .  . . .  426.829 
Tell-tale device. electrical, E. F. Robert • . . . . . . . . . .  427,014 
Tent, G. B. Carpenter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  426.659 
Theater chair, H. J. Harwood . . . . . . . . . . . . . . . . . . . . . 426,533 

Thermostatic Circuit closer, W. H. Chamber .. . . . . . 426,917 
Thrashin(; machine band cutter and feeder, A. J. 

Scolleld et al . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 427,016 
Thrashing machines, adjustable screen for, John-

.on & Bailey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ' "  . . . . . .  426.589 
Thrashing machines. strip or ledge for beaters of. 

J. C. F. Richter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . '26.856 
Ticket. railway, O'Beirne & Fitch . . . . . . . . . . . . . . . . . . . 426.849 
Ticket. tbeater. J. Keller . . . . . . . . . . . . . . . . . . . . . . . . . . .  _ 426.503 
Tie. See Railway tie. 
Tile, roofing, J. E. Donaldson . . . . . . . . . . . . . . . . . . . . . .  � .. 426,58£ 
Tile kiln. H. Moehle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  426.132 
Time recorder, watchman's, Ea-an &. Gray .. . . ... . . .  � 426..a8 

Tire heating apparatu •• L. Simmons . . . . . . . . . . . . . . . . 426.7n 
T.re sizer. W. W. Debth . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  426.492 
Tire tightener. W. A. Mayo . . . . . . . . . . . . . . . . . . . . . . . . . .  426,780 

Tobacco stick. R. L. Paylor . . . . . . . . . . . . . . . . . . . . . . . . . .  426.467 
Tongue support, J. G. Unsoeld . . . . . . . . . . . . . . . . . . . . .  426,480 
Toy. lun� testin ... S. H. Pratt . . . . . . . . . . . . . . . . . . . . . . . . 426.68.1 
Toy puzzle. E. Bennett . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 426.902 
Toy puzzle. F. T. O·Shaughne.sy . . . . . . . . . . . . . . . . . . . 426.569 

Train sillnal. J. H. Par.on . . . . . . . . . . . . . . . . . . . . . . . . . .  426.679 
Train Signal. electrical, G. D. Burton . . . . . . .. .. . . . . . . .  426,522 
Transplanter. Leonard & Bender . . . . . . . . . . . . . . . . . . .  426,455 

Trap. See Animal trap. Insect trap. Jaw trap. 
Mouse trap. Sewer or other trap. 

Tricycle, C. yingst . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  426.518 

Trimmer. See Wick trimmer. 
Trolley equalizer. G. F. Corlls . . . . . . . . . . . . . . . . . . . . .  426.4.'l6 
Traul/b. See Feed trough. 
Trousers. E. E. Ehrmann . . . . . . . . . . . . . . . . . . . . . . . . . . . .  426.717 
Truck frame for tread powers. C. F. & C. C. Smalley 426,474 
Tub. See Wash tUb. 
Tubs, making elongated, L. E. Flint . . . . . . . . . . . . . . . . 426.720 
Tube IInishin" machine. J. C. Coram . . .  " . . . . . . . . . .  426.526 
Tubing, machine for corrullatlng, J. F. li'ife . . . . . . . .  426.4H9 
Tuyeres, slag escape for, Bansemer &; Davies . . . . . .  426.702 

Twine holder. W. C. Riesberry . . . . . . . . . . . . . . . . . . . . . 426.645 
Typewritinll machine, G. K. Flower . . . . . . . . . . . . . . . .  426.931 
Umbrel la or parasol fastener, R. G. I ... edig . . . . . . . . . .  426.4M 
Upright drill . S. E. Hildreth . . . . . . . . . . . . . . . . . . . . . . . 426.568 
Valve. G. W. Burr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 426.635 
Valve controller, J. B. Odell . . . . . . . . . . . . . . . . . . . . . . . . .  426.466 

Valve for regulating fluid pressure. automatic. A .  
P. Massey . . . . . . . " . . . .  . . .  . .  . . . .  . . . . . . .  . . . . . . . . . . .  426.1\01 

Valve. pop-safety. E. P. Robin.on . . . . . . . . . . . . . . . . . . 426.516 
'Valve, straight-way, E. Lunkenheimer . . . . . . . . . . • . .  42�539 
Vaporizer. E. W. Parker . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  426.512 

Vault heater. 1.  D. Smead . . . . . . . . . . . . . . . . . . . . . . .. . . 426,551 
Vehicle iron. E. J. Sullden . . . . . . . . . . . . . . . . . . . . . . . . . .  426.878 
VehlCie seat, shifting-, A. Dom . . . . . . . . . . . . . . . . . . . . . . 426.782 
Vehicle spindle. W. C. Howe . . . . . . . . . . . . . . . . . . . . . . . .  426.815 
Vehicle. two-wheeled. C. L. Baker . . . . . . . . . . . . . . . . . .  426.753 

Vehicle. two-wheeled. Stevenson &; 'Vertz. . . .. .. . 426.874 
Vehicle wheels. machine for making. E. Batlle . . . .  426.615 
Velocipede. R. M. Keating . . . . . . . . . . . . . . . . . . . . . . . . . . . 426.6'70 
Velocipedes. variable speed gear for, Cloul<h & 

Carter . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 426.524 
Vending apparatus. H. M. Knight . . . . . . . . . . . . . . . . . . 426.587 

Ventilator. See Car ventilator. 
Ventilator, B .  M. Turnbull . . . . . . . . . . . . . . . . . . . . . . . . . . .  426.883 
Vertical bol ier. E. J. Moore . . . . . . . . . . . . . . . . . .  426.833. 426,8:39 
Wall'ln brake. L. M. Brands . . . . . . . . . . . . . . . . . . . . . . . . . .  426.759 
Wagon brake. J. A. Whitcomb . . . . . . . . . . . . . . . . . . . . . .  426.974 
Wagon brake, automatic. E. K. Emlg . . . . . . . . . . . . . . .  426.930 
Wash tub. H. Johnson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 426.5&6 
Washer. See Clothes and dish washer. 
Washing mllchine. II. C. Anderson . . . . . . . . . . . . . . . .  426.978 
Washing machine. S. B .. rtlett . . . . . . . . . . . . . . . . . . . . . . .  426.755 
Washing machine. M. A. Caldwell . . . . . . . . . . . . . . . . . .  426.433 
Washing machine, H. C. Meeker . . . . . . . . . . . . . . . . . . . .  426,836 
Watch bow fastener. O. R. Decker . . . . . . . . . . . . . . . . . .  426.927 
Waterinll apparatus. stock. Maxwell & McCall . . .  426.459 
Waterproolln� composition for paper. II. J . Bird. 426,6.'13 
Weather strip. J. H. Humme) .  . . . . . . . . . . . . . . .  42".9.16. 426.987 
Weighing instruments, attachment for. T. W. 

Jetl'ries . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 426.818 
Welding compound, C. Wrlglby . . . . . . . . . . . . . . . . . . . .  426,897 
Well. tubular. M. Walker . . . . . . . . . . . . . . . . . . . . . . . . . . . .  426.884 
Wheel. See Fifth wheel. Metal wheel. 
Wheel manufacturing machine, J. M. Sweet . . . . . . .  427,021 
Whip socket. E. W. Scott . . . . . . . . . . . . . . . . . . . . . . . . . . . .  426.C05 
Whip socket cap. E. W. Scott . . . . . . . . . . . . . . . . . . . . . . 426,606 
Wick trimmer. J. Badger . . . . . . . . . . . . . . . . . . . . . . . . . . . .  426.495 
Windlass, ship' •• F. S. Manton . . . . . . . . . . . . . . . . . . . . . .  426,673 
Window guard. A. G. Nance . . . . . . . . . . . . . . . . . . . . . . .  426.676 
Window screen or other .lide. Krall & Dutt . . . . . .  426,620 

Wire crossin�. overhead, J. Kuehnle . . . . . . . . . . . . .  426.452 
Wood bending machine, Hirshhelmer & Mueller .. 426,641 

Wrench. D. R. Porter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  426.956 

DES1 6NB . 
Barber's dressing case, T. J. Collins . . . . . . . . . . 19,777, lQ.778 
Bottle. F. R. Wardle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  m.798 
Carpet. W. 1.1. Jacobs . . . . . . . . . . . . . . . . . . . . . . . . . .  19,781, 19.782 
Carpet. E.  Poole . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . 19.795 
Clamp. F. N. Gardner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  19.779 

Envelope, M. M. young . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 19,799 
Glassware, ornamentation ot, W. H. Hawken . . . . . .  19,780 
011 cloth . r:. T. & V. E. Meyer . . . . . . . . . . . . . . .  17.783 to 19.794 
Range or stove. Sheppard & Ritchie . . . . . . . . . . . . . . . . . 19.797 
Weighing machine frame, grain. F. H. Richards . . . 19,796 

TRADE MARKS. 
Baking powder, G. H. Gibson & Brother . . . . . . . . . . . 17.821 

Bearinlls, anti-friction metals for journal. G. F. 
Bard . . . .  . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  17.815 

Beer. bottled lager, G. C. Sucro . . . . . . . . . . . . . . . . . . . . . . 17,886 

Boots and shoes. A. P. Tapley & Co . . . . . . . . . . . . . . . . . .  17,837 
Boots and shoes of all kinds. Rice & Hutchins . . . . . .  17.324 
Canned fruits, ve&retables, catsul's, mustard, horse-

radish. pickles. and table sauces, H. S. How-
land. Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . 17.g23 

Cigars. H. I .... utmer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  17.827 
EyeglH.sses and spectacles, B. Mincer . . . . . . . . . . . . . . .  17.829 
Flour. self-raishlg. A uut Jemima ManufacturiuJt 

Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  17.825 
Grate, fireplace. Miller Grate Company . . . . . . . . . . . . . .  17.828 
Hair. preparations for t.he. D. C. Smith . . . . . . . . . . . . . .  17,835 

Medicinal tea. M. A. Sleight . . . . . . . . . . . . . . . . . . . . . . . . . .  17.834 
Medicine for curing di seases of the scalp, Cleven-

"er Hair Balsam Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 17.816 
Oat products. J. F. & E.  K. Corle . . . . . . . . . . . . . . . . . . .  17.818 
Pills. liver. E. C. De Witt . . . . . . . . . . . . . . . . . . . . . . . . . . . . 17.819 
Pipe couplings. I . B. Potts Pipe Fittings Co . .  l'i.831. 17.832 

Pistols. rift., and sportin2 guns, Colts Patent Fire-
arms Manufact.uring Company . . . . . . . . . . . . . . . . • . .  17.81 7 

Polish. furniture, H. C. Watt . . . . . . . . . . . . . . . . . . . . . . . .  17.810 
Polishing woods. metals, and the like goods, mate-

rials for. J. H. Piper . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  17.880 

Salt. II. E. Falk . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 17.820 
Salt. A. Kerr, Bro. & Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 17.826 

Specific for rheumatism, gout, and anied atfections, 
H. K. Wampole & Co . . . . . . . . . . . . . . . . . . . . . . . . . . .. . 17,8.19 

Sweat pads for harness and the like. J. B. Schott 
Saddlery Co . . . . . . . . . . .  . . . . . . . . . . . . . .  . .  . . . . . . . . . .  Ii ,8.'13 

Valves for stoves and heaters, A. A. Griffing Iron 
Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  17.822 

Watch movements, American Waltham Watch 
Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  17,838 

Waterproof composition for dressing leather. W. 
S. Wells . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  17,842 

Wines. H. C. Webb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  17.841 

A Printed copy ot the speCltlcation and drawing of 
any patent in the foregoing list wi l l  be furnished from 
this office for 25 cents. In ordering please state the name 
and number of the patent desired, and remit to Munn & 
Co., 361 Broadway. New York. 

Canadian Patent8 may now be obtained by the 
inventors for any of the inventions named in the fore ... 
going list, provided they are simple. at a cost of $40 
each. If complicated. the cost will be a little more. For 
rull instruction. address Munn & Co . •  361 Broadway, 
New York. Other foreign patents III&J also be ubtalned. 

Inside l:Jage. each I n .ertion - - - ,.;) cents a l i n e .  
B a c k  P a ll e .  e n c h  j n se r ti o n  .. - .. 81.00 II. l i n e .  

The above are charges per  agate line-about eight words per line. This notice shows the width of the line, and is s�t in agate type. Eng-ravings may head adver ... 
tisements at the same rate per agate line, by measurement, as the letter press. Advertisements must be received at publication office as early as 'rhursday morn
ing to appear in next issue. 

U SE AOAMANT WALL PLASTER 
It is Hal'd, U en " e, a n d  A d

hesive. Does nOt check or crack. It is impervious to wind. water. 
��� 11���:� ¥�r:� b!t ��b!fe� i� kind of weather. It is in gen .. use. Licenses granted for the . and selling. 
Address A D A M A NT M F G ,  CO, 309 E. G e n esee "' t . ,  
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W E - H O U S E  AND REFRIGERATOR. 
Directions and Dimensions lor construction, with one illustration of cold house for preserving fruit from season to season. The air i8 kept dry and pure through ... 
out tbe year at a temperature of from 84" to 36". Contained in SC'IEN TIFIC AMERICAN SUPPLEMENT No. 1 1 6. Price 10 cents. 1'0 be had at this office and of all new .. \'Iealers. 

Screw Cut_ 
ting Auto_ matic Cross Feed, etc. 

Ca.talogue 
Free of al! our 

DOES YOUR PATENT PAY ? 
I f not, send for Circular of bOf)k •• How to Make a Patent Pay," by a successful i nventor. Treats on how to inven t .  
how to intermIt capita1. how to estimate the value of a 
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SEBASTIAN, MAY & CO' 
Improved Screw Cutting "'llii!!!liI 

�:=e�LATHE 
Drill Presses, Chucks, D rills, 
Dogs, and machinists' and ama
teurs' outfits.  Lathes o n  trial. 
Catalogues mailed on 
165 W. 2d St., 

B P E C :I: .A. X.  N'C> T :I: C E Z 
We have recently issued a priced Catalogue of 

MINING, TUNNELING '" QUARRYING MACHIN ERY. 
This is a large volume, profm�ely illustra.ted R.od compiled with the view of placing intel l igently before the public Facts and Fillul'es relatinj,( to Equipment .• Cost, 
i�� �)���!�n I�f��U b� n�'aifeDdu r���i ¥�'a��d �:��rlr: 
ested or engaged in ROCK EXV A  V A TI O N  or 
C O ll[PRESS I<:D A I R. To other. it will be sent on 
receipt of  50 cents in stumps. 

I N G ERSOLL·S E R G EANT ROCK D R I LL CO.  
N o .  1 0  Park Place, N ew York, u . �. A . 

53 PRINTING PRESS. �HI�l:°l��� 
logue for two stamps. Kelsey & Co., Meriden, Conn. 
ICE·HOUSE AND COLD ROOM. --BY R. 
G. Hatlleld. With directions for construction. Four engmvings. Contained in SCIENTIFIC AMERICAN Sup
PLEMENT, !i9. Price 10 cents. To be had at this office 
and of all newsdealers .. 

TO BUSINESS MEN 
The value of the SCIENTIFIC AMERICAN as an advertising medium cannot be overestimated. Its circulation 
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rooms of the world. A business man wants something 
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h� ��t�h�:w':e advertises in the SCIENTIFIC AMERICAN. And do not 
����;t:::�rJ:�n!oraf;::��:Etl::�F�� �o:Ei�c!�s�t�!� selecting a l ist of publications in WUlcn yuu deCide lt is for your interest to advertise. This is frequently done, for the reason tnat toe allent Ilets a larger commiSSion from the papers havinl? a small eirculation t:tllm is allowed on the SCIENTIFIC AMERICAN. 
}"'or rates see top of first column of this p8J{e, or ad

dre •• M V N N  & C O  . . Pnbll8b "rs, 361 II I' oadway, New Y o r k .  
-----

• STEEL lYPE foc lYPEWR ITERS, 
- Stenci ls ,  Steel Stam ps, Rubber 

. ,  and M etal Type Wheels.  
N e w  Y o1'l< S t e n c i l  Works, Mfl·S. " 100 Nassau Street, New York. 

AN EW CATA LOC UE 
VALUABLEPAPERS 

Contained in SCIENTIFIC AMERICAN SUPPLEMENT, sent 
tree of charge to any address. 

M U N N  & V U . ,  361 Broadway, New York. 

PLANTS USEFUL YET DANGER-
ous to man.-By Mrs. N. Pike. A paper on well known p l ants containin� poisonoul" principles. such as stram-
1��'::�j�:?�-;1�p&�����vlo. �?J::�b���c!nJ���fs:IFlg be had at this office and from all newsdealers. 

© 1890 SCIENTIFIC AMERICAN, INC.



A" ElJ<ry-1JilY Eland-Book for the Workshop and the 
I.'actorv. A great Labor, Time, and Mone'l} 

Saller for Practical !'Ien. 

V A N  C L E V E 'S 
E nglish and American MBChBnic 

T n F.  E:'\GLTSH AND AMERICAX MECHANIC. Compris� ing a co l lection of over 3,(0) Receipts, Rules, and Tables 
�;.

siiI�e3. 
f�;;�: �:n °61��:�Y Nli��:�ti�dH�2� �:��:.al���� 

Price $1.50, by mail. free of postage to any add-ress in the 'world. 
Among the contents ot this valuable and usefu l book are Explanation of d iagram s foJ' sheet metal wurk ; ( :00tent8 

in gal10ns of different vessels ; Weights of Pipes ; Tin-

rJ�t��te9!� %�����f�r:I���;.
h
:n�

u
Uf:�� °J/�i��l��i��gJ the content of each in gallons at one foot i n  depth i 

A ri th metic ; Practip.al Geom�try ; Men suration ; Slide Ru1e ; Steam and the Steam ED�lne i Belts ; Limes. CemelJts , Mortars, and Concretes ; Artificers' Rules and 'l'ables for comput ing the work uf Bricklayers, \V ell 
Diggers, Ma�on8, Carpenters, Joiners. Slaters. Plaster
ers. Painters. Glaziers. Pavers, nnd Plum bers : Sewers, Arches , and Abutments ; Flour Mills, Saw MiHs. WOOd
working Machinery : Water Power : Solders ; FuSib le Compounds : F luxes for So ldering or Welding ; strength 

Giu�f�:�i��I�isV :�3tCo� p��i:;;��\S k;�eh:�� �i������ 
Receipts for Mechanical Purposes. 

te'� 01 it;gui��p!fgl��s :��k�'�Zill'�g .:e�t ��!� �f��S���� 
any one ·in any part oj the. world who 'tonl furnish his address. 

rtr Our !-le1V Re1)ised Desc'riptit'e Oatalogue of Practi-

�J��s ��e�f:�/!�!fih�6 �tlf�:J� �C;;Qf:e� i11��t��������� 
chiner'Y, and Dynamical Engineering, and other Oatalogues, 

�:ti,
V��i fr;�e�ng j�:;,y

o�r��tsct�go;, t�C��n:�:!&:w:n;Op!t�� 
oj the 1vorld who 1vill furnish his addres8. 

H E N R Y C A R E Y  B A I R D &. CO . , 
INDPSTRIAL PUBLISHERS. BOOKSELLERS d; IMPORTERS 

� 1 0  "Val nut St .. Philadelphia, Pa . . U. S. A .  

Jeitutifi c �mtricau. 

cal': El'l'rt. ,to 
forRool{5. N€W�PAPe�S 4ntt �JJ\{U,Lf\l\$ 

r.."'''·;N'',"'(J,w '-o''Cll(ctr�EJ{DRlfe&$I{I[8'fr/2f[!f1JJ!{G(})ijf!!iljVeS1MU�J 
":::::'::!.2::':::.!::::::-=-;;'ii::'= writing tons-please mention SCIENTIFIC AMERICAN. 

'V.A.N" DUZEN 
CAS It, CASOLINE ENGINE 

OPERATE D  with COAL 
and OTH E R  M A N U F,\C
T U R E D  GASES A N D  

GASOLI N E. 

RELIABLE AND 
ECONOMICAL. 

Fully Warranted 
VAN DUZEN 

& Ga,oline Engine Co. 
E.. ld St. , Cincinnati. O. 

ASBESTOS Fi re Fe l t CoveI'i nllS, 
Packings! 8neathiDJ,!S, &c. 

The CHALME RS-SPENCE CO. ,  Mfrs. 
:;9 & 6 1  Liberty Sneet, New Y ork. 

Y"n Duzen'tl llollt. l�o08e Pulley Oller 

HAS Highest Indorsements , 
Enviab le Reputation , 
Scientific Pedigree. 

A two years' test by conservative 
manufacturers of national reputa
tiun has shown it to be the only ptr-

. J�!. Lpt����t��r?O�e��g�a��l:lle'g��d 
for our U Catalogue Number 55." 
VAN DUZEY & �'n'T, Cincinnati, O. 

TH E  PENNA.  D IAMON D D R I LL & M F G .  CO .  
B l ltDS IlORO, !'A . . Buil ders of High Clas. 
Steam Engines. Diamond Dri1ling and General 
Machinery. �"'Iour Mill Rolls Ground and Grooved. 

OIL WELL SUPPLY CO. Ltd. 
9 1  &: 92 W A 'I'ER S'I'REET, 

P i ttsbu r gh ,  l'a • • 
Manufacturers of everyth ing- needed for 
.A.�'X':E S :J: .A. _  �:ElLLI!!iI 

either Gas, Oi ] ,  Water. or M inera l Tests. Boilers·, Engines, Pipe, Cordage, j)rilling Tools, etc. , I l lustrated catalogue, price ,���� lists and d iscount sheets ""': on reQ nest� 
BASE BALL. - A DESCRIPTION OF 
the great national game of the United States, by an 

��gAi:ld :�Jt��i l�s��at����of���aer;.;� CV���afr:�N��nsc�: 
E N T I F I C  A:�H: l nC�\ N  S U P PL"F:MENT, No. f:i 9 3 .  Price 10 cents. To be had at this office and [rom ail news
dealers_ 

ARTESIAN 
Wells, Oil and Gas Wells, drilled 

N O W  R E A D Y .  

E xperirnental 

By GEO. M. HOPKINS. 
• 

740 Pages. 680 I l l u strat ions .  

P R I C E ,  by ma i l ,  post p a i d ,  • • • •  $4.00 

ELECTRiCAL BOOKS R E M I N C T O N 
rl ���:�� tV:�fsod�:u��:� 
���f��dlc���l!���m���;t 
able Horse Power and Mounted 
Steam Drilling Machines for 100 to 
ftOO ft. Send 6 cents for illustrated 
catalogue. Pie l'ce A I·tesian 

SEN D for FREE I LLUSTRATED C I RCU LAR and 
Table of Contents. 

M U N N  & CO " P u b l i s he rs, 
�ffict of ih� �titntifit �mtd(aUt R E C E N TLY P U B L I S H E D. 

E l ectric Lillht Installations aud Mllnallement of 
Accumul ators.-A Practical Handbook. By Sir David 
Salomons, Bart.. M . A .  5th Edition, Revised and En-
larged, with 100 i l l u s trations . . . . .  . .  . . . . . . . . . . . . . . . . . $1.50 

. . To &ay that this book IS the best of its kind would be 
a poor comp l iment, as it is practically the only work on 
accumulators that bas been written."-Electrical Ilev'iew. 

E lectrical In8trurnent .. �laking for Anlateurs.-A Practical Handbu()k. By S. R. Botto ne,  Author of 
. .  The Dynamo," etc. With flO i l lustrations. Second Edition. Cloth" " . . . . . . . . . .  , , '  " . . . .  " . .  " . " . .  " . .  $1.20 

E lectric B e l l .  and All About Them.- A Practical 
Book for Practical .Men. ,"ViOl more than 100 illustra-
!.i<jJl:ct�lari�st�ti�t��t� f�rl1�!t�Jr�: ,'F�ic.If��i1��: 

Electrici t y  in Our Homes and ·\Vorkshops .-A Pra�_ tieal 1'reatise o n  Auxi l iary J1:iectricai Apparatus. By 
Sydney �'. Wa l ker. With many illUstrations. 1889. $1.50. 

Electrical I n fl nence l\lachines.- Containing a full  
accoun t  of their hi�to rical development and their modern }forms, with instructions for making them . By John Gray. B . Sc. lS\I(). " . " "  . . . . . . . . . . . . . . _ . . . . . . . . $1.75 

Pra(�ti('al EJectric8. -- A Universal Handy Book on Everyday E lectr:cal Matters, including Connections, Alarms. Batteries, Bells, Carbons, Induction, Intensity and ReSH!tance COils, Dynamo E lectric Mach i n es, 
F'ire Risks, Measur ing, Microphones, Motors. Pho
nographs , Photophones, Storage, and Teleph ones. 
188!! . . . . . . . . . . . . . . . . . . . . . . . . . " . . . . . . . . . . . . . . . . . . . . . . . .  $0.75 

Practical Elect.ricity. - A Laboratory and Lecture Course for first � e: lr students of Electrical Engineer
ing, based on the practical definitions of the e lectri cal 
unitq. By \V. E. Ayrton, F.R.S. 'V ith numerOllS i I l us-
trationt-!. �"OlITth �;dition . 1889 . . . . , .  ' . . . . . .  , . . . . . . .  $2.50 

l1r Send for Special Electrical Book Catalogue. 
MUN� & CO.,  Publ ishers of the �CI. AM.,  

361 Broad w n y .  N ew Y o r k .  

FC>:Ja S.A.:LoE. 
Registered DUTCH - BELTED COWS a n d  HEn'

ERS, superbly marked, and of tbe best stock. 
-ALSO-

H A R R Y  A I,DINE, four years old (No. 51 herd book). belt wide and regular. r:I.'ook ftr�t premiu m  at N. J .  State }i""air-a superb animal.  Ad dress 
MICHAfo�u�t°d'��JF:;,��f\��t Orange, N. J. 

FO R SA L E .  
Owing to dissolution of partnership, 

C. H. DE LAMATER & CO. 
have closed their extensive manufactory a t  the 

foot of West 13th Street, New York, disposed of 
Hot Air Pumping Eng-ine and Steam Pump busi

ness to the DE LAMATER I RON 'WORKS (incorpo

rated 1889), and to close out the remainder, offer 

for sale a yery desirable lot of 

L athes, Pianers, Drilling, Shaping, Slot
ting, Boring, Cutting Oft. Nut T ap

ping, Bolt Cutting, and Milling Ma
chine s.  Gear Cutters, Emery Tool 

Grinders, Screw Machines. 
Vises, L athe and Planer 

T ools, Drills, Taps, 
And a variety of 

Small Tools, Boiler Punching and Shear
ing Machines, with lot of Small Tools, 

Anvils, Sledges, T ongs, 
Blocks, Rope, Bolts, Nuts, Washers, Packing, Pipe, 

Fittings, Brass Valves, Bar Iron and Steel, 

Steam Hammers, and three Rider 

Cut-off Engines. 

DEAFNESS a. HEAD NOISES CURED by Peck 's .INVISIBLE TUBULJ.R EAR 
CUSHIONS. Whl'pers heard. Com

fortable. Succe�f';tu l where all Remed ies FAIL. Ills. book & 
proofs free. Address lI'. ll1SCOX, 853 Broadw_r, New York. 

asl:i!!�e���:e��l���rt' 

SclBrlt1ffC Book Catal ogue 361 Broadway , N ew York. 

R E C E N T I, Y  -;;'1 Ll S H E D .  IDEAL MUSICAL :BOX 

STANDARD TYPEWRITER _ 
G o l d  Medal-Pari s Expositi o n ,  1SS9. 

Wyckoff, Seam a n s  &. Bened ict 
3 2" BROADWA Y. N EW YORK. 

OUT new catalogue containing over 100 :pages, includ
ing works on more than fifty di1fer�nt �ubJects. Will be mailed tree to any address o n  applIcatIOn. 

MU N N  &; CO • •  Publisher. Scientific American. 

:161 Broadway, N ew YOI·k. 

A S  A L I N I N C  
I n  WALLS and FLOORS for preventing escape of warmth Rnd the deadening of same. Sample FRE �;. Westel'n M i n e" R I  
Wool C o  • •  C l ev e l a n d ,  Ohio. 

CRANE'S PERFECT W ATER COLOR M E D I U M. 
'rhis Medium makes all co10rs flow freely, adds to their brilliancy. malies 

them less sensitive to light, fastens the first wash against d isturbance in re
touching, makes colors adhere better to the paper, and the paper needs no pre. 
v ious wetting. For Architect� and A rtists . By maH, 25 cents. 
Manufactured by THE FREDERICK CRANE CHEMICAL Co., Short H ills, N. J. 

STE V E N S  P AT E N T  

N EW EXACT SU RFACE GAUGE 
Superior t o  all others in quick, fine adjusting 

powers, especially in grasp of pomter. Also 
���fi,e�'l�7-t ���yf�i�:,u���g�e!�.�i���. �.����B2�& 
Price, . .  J arge U 12 . . . . . . . . • • • • • •• 2.75 

Ideal and Leader Spring Dividers and Calipers, 
Depth Gauges, and Fine Machin ists' Tools. 

� Illustrated catalogue free to all, " J. STEV E N S  A RM ,.;  & TOOL CO., 
:P .. O. Box 280, Cbicopee Falls, Mass, 

Hoskins' Patenl lIydro-Carbon 
B L O W· P  I P E 
A N D  AS�AY F U R NACES. 

:rte���te, �c����iscaf���� ] able, and  aul omatic. I Send for Price Llst_ 
W. Hoskins, 81 S. Clark st .• Room 50, Chicago, Ill. 

WORKING MODELS �v� �:p{�io�a��� 
Inventions developed. Accurate and intricl-lte work 

a specialty. N. EULANDSEN, 107 Rivin�ton St., N. Y. 

Barrel ,  Keg, Hogshead 

Chamferinv., Roweling, and Crozing. 

AND 

STAVE DIACH1NF.RY. 
Over 50 varieties manu

factured by 

E. & B. HOLMES, 
BUFFALO, N. Y. 

Also a full line of Wood Working Machinery . 

PHOTOGRAPHY MADE EASY. 

The CHANDLER 
WATER MOTOR 

Works wel l  on I,ow and High 
Pressures. 

Single, Duplex, Triple, and Quad
ruple Automatic I'ISTON MO
TORS, adal'ted to all cla88e8 of 1vork. 

Send for Circulars. 
W M .  H. LOCK, Buffalo, N. Y. ----------_ . _--_ ... _------

2nd  � MACH I N ERY �i 
N. Y. Mach'y Depot. Bridge Store 16. Frankfort St., N.Y. 

CHICAGO NICKEL WORkS. • � .. =�� o. . . . .  . Sohn's Patent Foot Rest, i And Other Meta l S pecialties. 
, 

, We make a specialty of manufacturing 
on contract all kinds of metal articles. small machinery, etc. H!lve the largest 

. t < • ������·r�a;t!l:nW::;:����I��;b������a: 
nous patents for manufacture and sale. 

Is the l . nteMt Invention in Slviss Mu sical lI oxe!!l 
I t  i s  the �weet e !!l t  a n d  Itlo8t Pet'feel. I l i struni e u t  
for t h e  Pnl·lo)'. A u y  lI ulnber of ttl l ies cn It be ob
tai n e d  for it. f£he Largest 8tock of M usica] Boxes in America. Send 4: cent stamp for Illustrated Catalogue. JACOT & S O N ,  80:ERJ��:h��Y' 
" E L E CT R I C " S P I RA L  SCR E W  D R I V E R  Screws are turned i n  by pushing t h e  driver. 
$1 . 25 ""cn LE!S±S&& $1 . 25 

rl'H.� A L I.I'ORD & BERKELE Co .• 77 Chambers St., 
Sample, by mai l ,  $1. P. O. Box 200'�, New York City. 

OATES ROCK  & O R E  B R EAKER 
Capacity up t o  150 yards per hour. 

Has produced more ballast, road 
metal, and broken more ore than all other Breakers combined. Send for Catalogues. 
C A T E S  I R O N  W O R KS 

:iO C So. Clinton !"'t.,  
{;HICAGO. 

215 Franklin St . •  Boston , Mass. 

� AIII�!e:.��j�.!�i!!arlor Game. � and Perfectly Harlli l e s s .  The only arrow made without O a point that will stick to 
N

1ass 
�a�nlu����;� ��r���t �� o��: 

Pat. in France, Eng-� land, Germany, 

r.\ U. S. and � Canada. 

Post- paid, 
Nickel, $1.  
Bronze,75c. 

RU B B E R  T I P P E D  AR ROW C O . ,  
Patentees and lJIanufacturcrs, Boston, Mass., U. S .  A. 

The Amateur Photographers Hand
Book, by Arthur Hope. The I�Bte8t and be8t work on the subject, thoroughly practical and clear. The book of all oth� 
ers for the amateur and professional. 
New processe8, hitherto unpublished. 
Writes an eminent photographer "'Your 

CHICAGO N ICKEL WORKS. 93&95 E. Ohi
_
o St. Chica� Th_e S cientifi c A meri can. TH E BEST LI M E  K I LN KN OWN 

o r  DO Ilny.  C .  D .  PAGE. Rochester, l'i .  \' .  
�i?�fitl���r:1i�J'n��ur�:ni� ��;ca������r�� 

������rpt �r��rc��vTii�OJ�iiNC����lli�so?V l!Oa:,1 
Publl�her8, 55 State Street. ChlC'ngo. 

���Pim""�� 1 PUBL ICATI��FOR 1 890 .  

I The prices o f  the d ' 1ferent publications i n  the Unlte rJ States, Canada, Rnd MeXICO are as followB : MONTINA'S Ga:den city, M ISSOU L". � Ituilroad and mllllufactunng IZ��A�!I=r� centre tine water power, rich ngricultural lands , mines, 1umber, etc.. " Missoula 
Illustrated, " a beautiful book, sent free upon 

application to McCONNELL, COOK &: (jO., 
Real Estate and FinllueJal Agents, MISSOULA., MONTA.NA. 

GREAT FALLS. M�!r'Jo�d�r�i --resources, immense water power, f,!"old, si lver, TR IUMPH WATER MOTOR copper, lead, lumber. coal , iron, cattle ,  horses . wool, and agriculture. Pbenomenal-jrowtb. Jl .... or full 

IJ.W:1�r.
s, ����iss

F;iN.���Jn��a. 
BOARD OF �:1t;.y ·8��R· P:.:�t

r W�a[/or Ven tlIlltlnll Fans 

IDE AUTOMATIC ENGINES. TRACTION AND PORTABLE ENGINES. 

STE.A.l.W: R.. OAD R.. OLLER.S. 
WEITM YER PA T E N T  FU RNA CE. BOT LERS 0 .. ' JWE R Y  D ESC IU PTJON. 

M a n ufactured by FOU N DRY &; MACHINE DEPART lU ENT, Hal'l'1 8hurg, Pa., U .  S. A .  

R A T E S  BY MAlI,. 
The SCIentIfiC Amencan (weekly ODe year $3.00 

The SCientific American Supplement (weekly), on e  
year. 5.00 

rI'be ScientiOc American , Spanish Edition (month l y )  ODe year, 3.00 
The Sci entific American. " rchitects and Builders Edition (monthly), o n e  year. . 2.50 

COMBINED RA'l'ES. 
The SCHmtlflc American a.nd Su ppl ement , . $'i.00 
The SCient1t1c American and A rch itects and Build-

ers Editiun, . b.OO 
The Scientific American . Supplement , and Arcbi-tects and Bui lders Edition" . . . . 9.00 

Proportionate Rates for Six Months. 
This inclu ctes postage, which we pay. Remit by postal f)r express money order, or draft to order of 

M U N N  &; CO . . 361 Broadway, New York. 

W 0 R K I rJ G M O D  E L S & L IGHT MACHIN ERY. I NVENTIONS D EVELOPED.  Send fO l· Mode l  C ircu l a r. J o n e s  B r o s .  E C o _ . C i r �t i .  O .  

© 1890 SCIENTIFIC AMERICAN, INC.
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�(lverfigement$. 
Inside Page" each inserr ion - - • .,. .5  cents a line. 
Hack Page, ench inserl ion - - - $1 .00 a line. 
The above are charges per agate hne--about eight 

words per line. 'rhis notice shows the width of the line, 
a.nd is set in agate type. Engravings may bead adver
tisements at the same rate per agate line. by measure
ment, as the letter press. Advertisements must be 
received at pnblication office as early as Thursday morn .. 
i ng to appear in next issue. 

Victor Sicycles ! 
For pleasure, business. recrea .. 

tion, and for anything you 
could use a bicycle for. 

VIC'I'OnS A RE BEST ! 
Send for eatalogue. 

Ovrrman W hed CO., Makers, 
(� h icoP(�e Ea l l s, IUnss. 

-�� ---- -�-�- -�----

THE PHONOGRAPH.-A DETAILED 
description of the new and improved form of the pho
nograph just brought out by Edison. With 8 engrav
ings. Contained in SCn:;\"TJFIC AMERIC_<\N SUPPLE
M�;NT, No. fi32 .  Price 10 cents. 'ro be had at this office and from all newsdealers. 

COMPTOMETER 
Al l  Arithmetical problems are solved rapidly and accurately by 

the Comptometer. It is operated 
hy keys l ike the typewriter and 
gives entire reHef from mental 
strain. It, is the only maehine O il  which additiuu can be per
formed fRster than with the pen
cil , and is adapted to all commercial and SCientific computat ions .  

. .  \Vc fccl that we could not do without i t .  without cau�ing U �  great i n convenience. ' '.--GEo L CHASE PUI5-
'Weld lIartfol'd Fire Insurance Co. 

. •  , 
.. I� not only does �he c�lculations many times q uicker, but It also saves tIme III not having to write down the numbers fur calcuJation."-Dr. DA :'\'IEL DHA PER Ph. D. D'in:cioj" Jletco l'Olo(}ical ObSt'r/:rlt()rlJ,Centi'u � P((l'k, nrew rurk 
4 d  1 find it invaluable in adding up long co lumns of tigure�, and can safely say t hat I can do twice a� much 

l\.'I���1t ',"·}�I�at��(St�.�.�f��:�,�:}<'· W. SOULS, Reqist ,ty Clerk, 

, . Have 10uncl ,it a great help for accurate and rapid 1�:���i1\�; Z���lltiPhcatiun . " -"�. H. H1TT, Chic(lQo Copper 

.. ThlR bank purchased a Cnmptometer of the IfeJt & rl'arrant l\1f�.Co •. and have llsed it, for the past year in the work of addmg long C ( J \ uIll n �  o f  fignres. I t  has proved a valuab l e  help, and we would not like to be without it . " 'V . .A .  �HA W. Casll ier o f  t he JJerclwnts' and ]Ianufactu r(r.�' 
Natiurwl Ba nk, pittslJill"gll, Pa. 

Send for ci rcula r. FEL'I' & TARRA:\"T MFG (;0 .• a� I l linois �treetJ (; hieago. 

FOR SALE AT A BARGA I N ! 
The plant lately owned by the Sagamore Manufactur-

���sf .. �I��
a
�r'M!l�hine

�
l
�h�)te 

wYl�
t
i:on!\��'d\� O�d

m
���l� ing Ma(�hinery. a Large Foundry with complete outfit, 

Steam Engine and Boi ler, Storehouses, etc. Located on the Boston & Albany Railroad at Niverville, N. Y. (Kin .. 
�{�r�: w�\���?n

k(��e��rtfc\�lit��)en����6��h�ack runs 
FARMERS N ATIONAl. BANK, 

F. C. HAVILAND, Cashier. Hudson, N. Y. 

NEW KODAKS 
" You press the button, 

we do the rest." 
Seven New 

Styles and 
Sizes 

ALL LOADED WITH 
Transparent 

Films. 
For sale by all Photo. Stock Dealers. 

TH E EAST M A N  COM PA NY, 
SeniL for Oatalogue. ROCHESTER, N. Y. ------------------------

Th� �lOTOR of 1 9th CENTURY. 
n�)��. ��d

s
:;� 11�J �:�I.ce'Jg ��«e�� 

No Fire J No Steam ! No A3hes ! 
No Gauges ! No ��n.tdneer ! A per
fectly safe Motor tor all places and 
purposes. Cost of opera,tion about one 
cent a n  hUllr to each indica-tea hone 
p01t'er. For circulars, etc., address 

.�co!!1;n;;;;o=m�Y,���K5el=la::bl=Ill;::'Y, C harter Gas Engi ne Co. 
SimpliCity, Safety. P. O. Box 148. �tet' 1 i ng, Ill. 

PAT E N TS !  
M 1:i:8S ItS. MUNN & co., in connection with the publi

cat ioll of t h e  SCIEKTH'IC A MEIUCA:-J, continue to ex
a m i n e  i m provements, and to act as Solicitors of Pateuts for jnven t ( J rs. 

In this l i [] e  o f  bnsineRs they have had forty-one years' 
'.rpl'riI'Hce. and 1l00V have WlC/.J IWldl fac ilities for the 
preparation of Patent ()I'<lwings, �pecifications, and the 
prosecution of A ppl icati(!ns for Patent� in the United 
8t.ates. Canada. and Foreign Countries. Messrs. �1 unn & 
Co. also atten d  to the preparation of Caveats. Copyrights 
for Hooks, Lahels, HeiRsnes, Asslg·nments, and Reports 
on Infringements o f  Patents. All business intrusted to 
them is done with special care and promptness, 011 very 
reasonable terms. 

A pamphlet sent free of charge, on application, con
taining ful l information about Patents and how to pro
cure them ; directions con cern irog I.abels, Copyrights, 
Designs, Patents, Appeal:", Heissues, Infringements, As
signments, Rejected Cases. Hints on the Sale of Pa
tents, etc. 

We also send, free o f  charge. a Synopsis of Foreign Pa ... 
tent. Laws, showing the cost and method of securing 
patents in all the prinCipal countries of t he world. 

ru: U N N  &: C O . ,  Solicitor .. 0" Patents, 
361 Broadway, New York. 

BRANCH O�'FICES.-No. 622 aDd 624 F Street, Pa
cillo BuWliug. near 7th Street. Washington, D,  C. 

Ititutifi t jtutti tau. 
N .4. T:J:C>N.4.L 

STEEL 
TUBE CLEANER 

SAWS Wanted 50.000 SawyerA SAWS a n d  Lumbermen t o  
send us their ful l  addresR for a copy of Em ... A erson's IT Bouk of �A W�. 'Ve are first A 
to introduce NA'fCRAJ, GAS for heating and 

W
tempering SnwH with wonderful eff'ect up-

W on improving their quality and toughness, 
enabling us to reduce prices. Address 

S E1UERSO N ,  SMl'I'H & CO. (Ltd.), S Beaver Falls ,  Pa. 

" C O L U M B I AS "  
H I C H EST CRADE O N LY. 

(Jatalogue Free. 
POPE MFG. CO. B R A N C H  HOUSES : 

12 Warren St. , NEW YORK. 
77 Frankl in St. , BOSTON .  2 9 1  WablUlh Ave., CHICAGO. 

= [J fII'  �: ' :;� I� � 
�, ID�� 'm'D.' !C" l'C';D'O' , " , \ "  '���,� Ii � , 

$l�ItptvRlTfR 
Catalogue free. Address Typewriter Department, 

I>OPE MFG. CO" Boston. New York. Chicago. 

R,,"NKS THE HIGHEST 
Endorsed by the best Engineers. 

C H A L M E RS - S P E N C E  CO. 
Office, 6 9  Libertv Str .. et. 

Works, 419-425 E. Eighth St.,N ew York 

THE GREAT IMPltOVEMENT IN 

R O O F I N G 
We are now ready to supply the product of entire

ly new machinery and processes just compleced, by 
aid of which we not only have greatly im}Jroved 
the strength and durabtJity of our wel l -known 
ASBJ<:�'I'O'" ROOFJ N H. but have also secured 
a degree of uniformity nevpr �efore attained in any 
similar fabric. We offer thIS as the PEHFlix'r.Ji]D 
torm cf the portable Rooting which we have manu
factured with continued. improvements during the 
pal'lt thirty years, and as the most desirable Roofing 
for general purposes. 

The important features of our recent improve
ments, for which patents have been al l owed and 
others applied for in this Country and ill Europe, 
are described in our new Circular, which, witLI sam
ples, will he sent free by mail. 

Our Asbestos Roofing is now in use upon Fac
tories, Foundries, Cot top. Gins, Chemical "Vorks, 
Hanroad Bridges, Cars, St.eamboat Decks, etc., in 
all parts of the world. 

It is supplied ready for use, in roUs containing 
200 square feet, and weighs:, with A Rbestos Roof 
Coating, ready for �hipmentt about 85 pounds to 
100 square feet. 

It is adapted for steep or fiat roofs in all climates, 
and can be readily applied by uDskilled workmen. � There are inferior imi tations of our Asbestos 
ROOfing. Purchasers are cautioned. 

Exclusive sale of our !l\IPROVRD ASBESTOS 
ROOFING will be given to reliable dealers in im
portant towns where we have not already made 
arrangements . 

H. W. JOHNS MANUFACTURING CO. 
SOLE MANUFACTURERS OF 

H. W. Johns' Fire and Water Proof A sbe.toy 
!>lheathing, Building Felt, etc. A sbestos 

Boller Cov('ringPil, S r enul l'acl(ings, 
It�i l'e-P.'oof Pain ts, etc. 

Samples and DesC'ripUve Price List E1ree by }rIa-it • 

87 M aiden La n e ,  N ew York . 
CHICAGO. PHILADELPIIIA. BOSTON. 

ELECTRO MOTOR. SIMPLE. HOW TO Ch DO it yourself. C,r-
make. By G. M. Hopkins.-Description of a small electro I eap cular press $8. SIze 
motor devi�en. and constructed Wlth a view to assisting p . t. for small ne�spa-
amateurs to make a motor which might be driven with rln Ina-per, $44. .Ii .. yery_ advantage by a current derived from a battery, and : thmg �as!. prmted 

lathe or any machine requiring not over one man power. CO., Meriden, (; 0 0 1 1 .  which would have sufficient power to operate a foot I two Btamps for Catalogue to 

With 11 figures. Contained in SCIENTIFIC AMEl{lCAN ---- --------
��1;�Itr�� I��a' f��; �� 1e���i�:le��.

cen
tB

. 
'1'0 

be had at 
. ��.�:�����o

a
Ju����:d��:�r;)�1)�j�;8b:r6?��i���,ao: "'I'� THE F RE D' K  C R A N E CHEMI CAL C O  
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