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�tittttifit �mtritntt. 
THE WORLD'S FAIR OF 1892. 

As our readers are aware. it is proposed to hold an in­
ternational exhibition of the science and industries of 
all nations in 1892. The United States will be the 
scene of the exhibition, which is in commemoration of 
the discovery of America by Columbus in 1492. The 
city for the exhibition remains yet to be chosen. It 
must be determined by the action of Congress. The 
federal legislature will designate the locality. and in so 
doing will pledge the assistance and co-operation of 
the central government for the enterprise. Several 
prominent cities are making strenuous efforts to be 
selected, feeling that thfl fair will be a great benefit 
to the metropolis in wbich it will be held. These 
efforts have taken the form of conditional subscrip­
tions, appointments of committees to forward con· 
gressional action, and have, in New York particularly, 
led to the definite selection of grounds, and the forma­
tion of a fund of five millions of dollars. 

All Americans should have at heart the success of 
the exhibition as viewed from the national standpoint. 
The interests of a particular city are entirely a side 
issue. The fair is to be even uiore than national. The 
world of civilized nations is interested, and Congress 
should take tbis aspect of the case in evol ving special 
legislation. 

The impartial investigator would be guided in mak­
ing a choice by considerations affecting the size of the 
assemblages, facility of transportation and of accom­
modation, and would regard the finances of the fair as 
practically assured. The city of New York would be 
pre-eminent in these respects. It represents a center of 
population, and literally a national metropoJis, of O\'er 
three millions of inhabitants. 

It may be considered in this sense as second in size 
to London only of all the cities of the globe. Within 
the limits traced by a ten mile radius, the above popu· 
lation is included. But this is not all. Distance llIay 
be expressed in time. Within eight bours of New York 
by fast trains a number of great cities are situated. 
Rochester on the west and Boston on the east. come 
well within the above limit. Between them lip a nUIll­
ber of centers of population, all of considerable import­
ance. Going south. the cities of Philadelphia. Balti· 
more, and Washington would be contributors withlrl 
the eight hour line. On this basis, it has been calcu· 
lated that a home popUlation of ten millions of people 
will be within eight hours of New York. 

The foreign visitors will be IIIOst admirably provided 
for. It is but a few weeks since we illustrated exam· 
pIes of several new and magnificent ocean steamers, 
the property of as many transatlantic lines, all run·· 
ning to New York. If the exhibition is held herE', fifty 
ships of eqnally fine character could be employed, and 
the present New York and European fleet, unequaled. 
and never to be equaled, will be the all·important fac­
tor in bringing visitors from abroad. Where,'er t.he fair 
is held, the visitors must pass through the gates of the 
national metropolis • .  After the sea voyage they should 
find tbemselves at their goal, not a thousand miles or 
more distant. 

As regards facility of transportation, the particular 
site selected is peculiarly good. It occupies a central 
position as refE'rred to distances north and south. The 
approaches will radiate to northeast and south from 
its gates, and from each dire�tion approximately equal 
numbers will come. This distribution will do much to 
prevent overcrowding. The site faces with a high 
bluff for three and a half miles upon the Hudson River. 
This frontage can be utilized to great effect. Wharves 
and anchorage facilities can be provided all along this 
stretch. Steamers from all parts of the Atlantic coast 
can bring their passengers directly to the fair grounds. 
They can lie at the loot of the grounds for a number 
of days and be used as hotels by theil' passengers, who 
thus can visit the fair with the maximum of comfort 
and convenience. Numerous elevators will be in opera-
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of carrying out such an arrangement.. There is no 
doubt if the fair is held on the grounds in question 
that steamers from Europe will carry out the pro­
gramme suggested above, and that thousands will visit 
the fair without other home than the steamship that 
will transport them from shore to shore. 

The site chosen for the exhibition in New York, 
views of which we present on our first page, is one of 
remarkable· excellence. It occupies the whole of that 
elevated plateau known as Bloomingdale Heights, 
located just at one side of the center of the city, conve-
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Central Park, and the great city plain at the north 
thereof, with its splendid dwellings and concentrated 
population. 

The noble Hudson, a mile in width and without 
shoal or rock, will offer an unequaled stage for naval 
displays. The high banks of the chosen grounds can 
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follow aquatic races and marine contests of every de­
scription. 

The subject of money to carryout adequately the ends 
of the fair, and to enable Aumrica to present a greater 
exhibition than the world has yet seen, need hardly 
be considered. The wealth of New York, the charac­
ter of the subscribers to the guarantee fund, and their 
ability to double or treble the subscriptions, are be­
yond all question. No city can offer a more satisfac­
tory financial Qasis than that already guaranteed by 
New York. 

.. 4 I •• 
THE INCANDESCENT LIGHT CONTROVERSY. 

The controversy now in progress between the pro­
moters of the rival systems of incandescent lighting, 
though some will think of tloubtful expediency, so far 
as the companies are concerned, admirably serves to 
acquaint a public now grown timorous, with the de­
tail of operation and with the nature of the precau­
tions which, if employed, would render both systems 
entirely safe, at least to the user. 

With perceptions sharpened by constant investiga­
tion, the rival cbampions have each in turn pointed 
out the defects of the other's system of Jig-hting-de­
fects which, because of the reticence of the companies, 
have, till now, only been surmised by the public. 

U.is the purpose of this arti�le to examirJe these, as 
t.hey have been pointed out; inquiring as to the mis­
chief that might come, and describing the steps which 
the studies of practical electricians show to be neces· 
sary for their correction. 

The alternating current system, the attack on which 
led to the present controversy, is used very generally 
on both sides of the water for incandescent as well 
as for arc lighting; its chief recommendation, the 
power it possesses to light extensive districts from a 
�ingle station. In an arc light circuit the current 
reaches the lamps directly from the conductors, the 
\'oltage varying, according to requirement, from 1,200 
to 2.000. In the incandescent system this high voltage 
is maintained in the street circuit, but, by the inter· 
position of converters or transformers. located in or 
near each building, a se�ondary current of scarcely 
more than fifty volts is produced. This is suitable 
for operating a number of lamps, each equal to a full 
working five-foot gas burner of 16 candle power. The 
transforlller is made up of two separately wound and 
insulated coils, one of tbin wire connected to the 
street mains and the other of thick wire connected to 
the wires of the building to be lighted; currents 
sent through the coil of thin wire induce in the near· 
by coil pf thick wire currents, the voltage of which 
bears the same ratio to that of the primary current 
as the number of convolutions in thil primary bears 
to the secondary coil of the converter. For example, 
if the electromotive force of the primary or street cur 
rent is 500 volts. and the electromotive force of the 
secondary current is required to be 50 volts, the primary 
coil will require ten times as many convolutions as the 
secondary. The promoters of this system say that it 
is an easy matter to make the insulation between the 
two already separated coils effective and to prevent 
the cnrrent in the primary wire from penetrating it. On 
the ot.her hand. their rivals say that no system of in­
candescence which has a high tension current behind 
it can be rendered absolutely safe, that breaks or leak­
ages will come. because the mechanisms of man, how­
ever ingenious, are never perfect, and human watch­
fulnesR and foresight not to be depended upon. They 
instance the case of the employe of the Manhattan 
Electric Light Company who got his death shock 
while carrying a portable incandescent light. in the en­
gine room of the station, a lamp, be it said, supposed 
t.o be protected from the main current by a converter. 
There would seem to have been a break in the insula­
tion of the wire, which his hand lDust have rubbed 
against, his face perhaps touchiug a steam pipe, thus 
forming a ground. The station 'men say that only 120 
volts were on the circllit, but as this would not des­
troy life, it is evident that the bigh-pressure alternat­
ing current must have reached the wire, and, passing 
through his body, got to the ground through the 
steam pipe. 

This, however, happened within a station, and, it is 
claimed, cannot be construed as an argument against 
the safety of t.he system, any more than the death of a 
man who should fall against a fly-wheel could be used 
against steam engines. The alternating current peo­
ple say, and truthfully, it would seem, that the record 
does not furnish proof of a single case of death among 
the thousands who have been using the system, where 
applied to incandescent lamps. 

The continuous low tension 8ystem is that used in 
the circuits of Mr. Edison. Here the voltage on the 
street circuit, varying between 100 and 200, even the 
higher pre!lsure not in the least dangerous to life, is 
the same on th� house circuit. All undergroand 
mains are meshed into one network, and while in 
the alternating system the wires are designed to sup­
ply only about 1,500 to 2,000 lights per pair, and made 
of such a size that there is scarcely any decrease in the 
intensity of the lights at the further end, even when 
the demand for current is excessive th6 low tension. 
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system at times cal ls for an enormous electrical energy, 
the pressure being far greater nearest the station t han 
away from it. At ti mes, when the switch is worked to 
put out the lights in a certain d istrict, an arc of blue 
flame is formed which must be blown out. This  
charge, made by a rival company, thoul5h true, is  
misleading, because the arc is harmless, never know n  
t o  do any harm. The charge is made against t h e  Edi-
50n syste m that it. is subj ect to leakage, which at 
times leads to fire. But it does not and cannot take 
life, while l eakage from the alternating street mains 
can take life as well as start fires. 

As will be seen, both systems have striking advan­
tages; and to all appearance are fairly safe. Disinter­
ested electricians, however, insist that, to be rendered 
incapable of harm, w here h igh tension currents are 
permitted i n  the streets, whether overhead or  u nder­
ground, every wire entering a house should be provided 
with a cut-out of lead or its alloy. It is  a simple and 
inexpensive precaution b y  w hich a wire, however dan­
gerously en vironfld it may be, cannot transmit a high 
tension current beyond a certain point. Copper fuses 
at about 2,0000 F., but lead at 6080, and its alloy at 
about 375°, and thus a stri p of lead, joining the house 
system with the outside cu rrent would melt and break 
off all connection, should a vagrant current of high 
intensity essay to pass. 

.. �., .. 
"EXPERIMENTAL SCIENCE." 

This new book, by Mr. G. M. Hopki ns, has proved to 
be very popUlar, and the demand for it is great. 

It seems to meet the wants exact.ly of those who 
desire to obtain a knowledge of physics by means of 
actual experim ent. It is profusel y ill ustrated with 
novel representations of easil y  made devices, the co� ­
Itruction of w h ich can hardly fail to illlpart both skill 
and i n formation to the learner. 

The Normal Exponent says: " This is a magnificent 
work of 740 pages and 680 illustrations. We are espe· 
cially interested in the character of the work in this 
book. We have been labori ng i n  this field for years, 
and hope the popularity of science will be so effecti ve 
that the commonest common school teachers w i ll find 
that the most important truths of natural science m ay 
be easily taught by experi ment in his school with ap­
paratus which he and his pupils can themselves devise. 
This splendid volullle wi l l  aid in this work imlllensely. 
We therefore commend it most heartily to all teachers, 
especially to our pupils who have already attai ned 
some success in this direction .  " 

The Electrical World says; "Mr. Hopkins has pro­
duced a most interesting volume. We can readily 
imagine the delight with w hich any boy of a scientific 
turn of mind will study its pages and repeat the novel 
experim ents described and illustrated. Scienti fic text­
books for the you ng are apt to take on an unattracti ve 
and even repellent shape, but this  is one whose every 
page is an i nvitation to the j oys of physical investiga­
tions. And the book is one, too, that will charm a great 
many persons far beyond childhood. There are not 
man y general readers who care to bother with abstruse 
icience after the educational period of youth; but  the 
man m ust be dull,-indeed, to the scientific and i nven t­
ive progress of the age who cannot derive gen uine 
pleasure and benefit from a perusal of these well­
written and instructive pages, which put the student 
fairly abreast of the latest achievem ents i n  modern 
ph ysics. The electrical ch apters of the book are nota­
bly good, and the practical instructions given for 
bui lding sim ple electrical machinery m ay be safely 
carried out by those, not a few, who like to make their 
own apparatus." 

The following is from The Eng'ineering and Mining 
Journal: " The author has avoided repeatinJ the hack­
neyed illustrations which have been passed from one 
book to another so long, and instead offers a set of ex­
peri ments which are largely of "a novel character and 
very striking, particularly in the n umerous paradoxes 
descri bed, which are made so prominent a feature. 
The apparatus described, which is n early always illus­
trated by the engravings, is mostly of a simple and in­
expensive character, and is usually such as can either 
be im provised from articles in common use or can be 
made by any one having a fair mechanical aptitude 
and the proper tools. AU of the apparatu s  mentioned 
has been personally tested and used by the author. 

"The text consists of plain language, with as few 
technical terms as possible. The 672 cuts are nearly 
all from well selected original drawiugs, and help to 
explain the text and assist in preparing the apparatus 
described. " 

The English Mechania and World of Science says: 
All teachers of science are aware that real knowledge 

is acquired best by the student maki ng experiments 
for himself, and anyone who points out how those ex­
periments may be easily made is doing excellen t  work. 
For this reason we commend to the attention of all in· 
terested in the spread of knowledge the work by Mr. 
Hopkins, which deals with' elelll entary and practical 
ph ysics,' and which should be found in every library." 

Nature (Londm:) says; "The subject of experi· 
mental phr1Sics is here set forth in a manner calculated 
to afford to the student, the artisan, and the mechanic 

J'titutifit �tuttf,aU. 
a ready and enjoyable method of acquirin g  a know­
ledge of this fascinating subject. Although the popular 
style adoptfld by the author perhaps makes the book 
better suited to the general reader than to the student, 
it may safely be said that all classes of readers will  find 
m uch to in terest them. All the subjects usually in­
cluded in the comprehensive term . physics ' are dis­
cussed, and in addition photography, microscopy, and 
lantern man ipulation. By carefully performing each 
experiment at the ti me of w riting the descri ption, the 
author guarantees certain success if his instructions 
are followed. There is an excellent chapter on 'me­
chan ical operations,' contai n i n g  many valuable hints 
on glass working, simple apparatus for laboratory use, 

soldering, and moulding. Mathematical expressions 
are almost enti rely excluded. 

.. The book is chiefly remarkable for its hundreds of 
excellent i llustrations, very few of which are diagra­
matico Many of them, like a considerable portion of the 
text, have already appeared in the SCIENTIFIC AMER­

ICAN, which is alone sufficient guarantee of thei r  qua­
lity. Some of the latest i n ventions, including Edison's 
new phonograph, are described and illustrated . "  

• ' e  . •  
Education by the Touch Alphabet. 

Laura Bridgeman, the celebrated blind deaf mute, 
who gai ned such n otoriety for the wonderful gift she 
possessed of acquiring knowledge through her onl y  two 
faculties, and whose death was so m uch lamented i n  
t h e  scientific world a short time ago, h a s  a youthful 
and very worthy successor in Miss Helen A. Keller, 
who is at present an i nmate of the Perkins Institute 
for the Blind in Buston. She was deprived o f  her 
sight and hearing at the age of eighteen m onths. At 
the age o f  six, being deaf, d um b, and blind, she was 
put under the charge of Miss An nie M. Sullivan, who 
undertook to i nstruct her i n  the touch al phabet, and 
so eager was her pupil for knowledge, a n d  80 quick of 
perception, that she now is abl e to read and write with 
perfect facility. 

It will be a matter of the profoundest interest to 
watch the development of human nature uninfluenced 
by the usual s u rroundings of life, and to watch the 
soul expand and grow by its o w n  viriiity. No better 
insight into the character of t his poor unfortunate is  
afforded than by a letter that sh" wrote to a gentle­
man who sent her a mastiff p uppy as a present. He 
did not have long to wai t for his reward in the receipt 
of the l etter printed bel o w, which is taken from the 
Forest and Stream, to which we are indebted for it.  
Its purity of diction and correctness of style is quite 
remarkable for a chi ld of only nine years, especially 
when it is remembered that practically all h er know­
ledge h as been imparted by sense of touch. The letter, 
which was written in pencil in clear, distinct, round 
characters, is as follo ws; 

SOUTH BOSTON, MASS., Nov. 20, 1889. 
My DEAR MR. --: I have just received a letter 

from my mother, telling me that the beautiful mastiff 
p u ppy you sent Ee had reach ed 'fu8cumbia safely. I 
thank you very m uch for the n ice gift. I am very 
sorry that I was not at home to w elcome her. But my 
mother and my baby sister will be very kind to her 
whil e her mistress is away. I hope she is not lonely 
and unhappy. I think puppies can feel very homesick 
as well as little girls. I should l ike to call hpr Lioness 
for your dog. May I? I h ope she will be very faith­
ful, and brave, too. 

I am studying in Bosto n  with my dear teacher. I 
learn a great many new and wonderful things. I study 
about t h e  earth and the animals, and I like arithme­
tic exceedingly. I Iparn many new words, too. Ex­
ceedi ngly is one that I learned yesterday. When I see 
Lioness I will tell her many things which will surprise 
her greatly. I think she will laugh when I tell her that 
she is  a vertebrate, a mammal, a q uadruped, and I 
shall be very sorry to tell her that she belongs to the 
order Carnivora. I study French, too. When I talk 
French to Lioness I will call her " Mon beau chien." 
Please tell Lion that I will take good care of Lioness. I 
shall be happy to have a letter from you when you like 
to write to me. From your loving little friend, 

HELEN A. KELLER. 

P. S.-I am staying at the Institute for the Blind. 
H. A. K. 
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and building construction. Then follow two years 
more and another examination. If successful, the can­
d idate becomes a govern ment assistant engineer or 
assistant architect, and spends, without salary, a year 
in or on some government w ork. Then he is again 
exam ined. He must work out an origi n al design at 
home, and one under the eye of the examiner, consult­
ing no books of reference. If success ful, he goes up 
and gets the title of government engineer. 

Mechanical engineers have a different course. They 
go i nto an engineer's works for a year after leaving 
the high school, then they go two years to the techn i­
cal high school, go through the preliminary exam ina­
tion, have two more years of hard study and practice 
and examination, two more years' practice, a year in 
which to prepare for final examination-eight years in 
all. At the end of this probation the cand idate is em­
ployed and gets about $2 or $3 a day, After five years' 
labor he may get a permanent position. If skillful, 
h owever, and t alented, he goes up and lip, not by favor, 
but merit, and all in old age retire on a pension. 

GERMAN EMIGRATION. 

Of the persons emigrating from Germany to the 
United States, nine h undred out of every thousand are 
fitted to enter the various walks of active American 
life. Fe w emigrants-less than 15 per cent-are under 
ten years, 65 per cent are between t wenty and fi fty, but 
by far the larger part nearer twenty. The emigrants 
are, as a rule, strong, health y, well trained, and i ntel­
ligent. The thing they lack most is a knowledge of 
the En glish language. They h ave a good ed ucation, 
and one which has specially fitted them for that 
hranch of business or labor in which they usually con­
tinue w hen they go to the United States. 

Of those emigrating, factory operatives constitute 25 
per cent, day lahorers 12 per cent, smal l farmers 25 
per cent, commercial men 10 per cent, skilled laborers, 
incl uding professional men, 12 per cent, miners 6 per 
cent, and 10 per ce nt with no definite trade or occupa­
tion make u p  every hundred that leave German ports 
for the United States. No artisans or tradesmen go 
to the Un ited States except to stay there. E migrants 
go out to better their cond ition and make the best 
possible use of their time and strength . Not one in a 
dozen goes to the Uni ted States with any other id ea. 
With the Germans their goi ng is a voluntary act, a 
free choice. ThflY know well j ust w hat they are doing, 
what to expect. They know before goilJg, for they 
have been told that they m ust work, and they are 
willing to, and do so. No golden visions haunt their 
healthy sleep, nor do they h ave day d ream s of for­
tunes m ade by doing nothing. They know that a com­
petency in America, a living bett er than the one en­
joytld in Germany, is to be purchased by h ard labor. 
And they know also, for it has become a proverb here, 
that they m ust do al most twice the amount of work in 
a day in America as they h ave had exacted from them 
here. The land wh ere "time is money " is known to 
them by letters and newspapers. 

On the whole, German immigrants were always, are 
now, and always will be, so long as they preserve their 
race characteristics, a deEirable class. They are, as a 
rule, honest, hflalthy, thri fty, intelligent, and of good 
habits. In an immigrant, what more to be desi red? 
They al ways were and are to-day good citizens. Their 
faults they h ave in common with oth er men. Being 
intelligent, they natu rall y prefer the United States to 
all other count.ries ; educated, they know a good deal 
of its history, its tendencies, and what it offers. If 
some h ave gone southward to the lower half of the 
continent, it  was because effort.s were made to direct 
the stream from the U nited States. The emigrant of 
to-day looks upon the United States as no El Dorado, 
but as the best country under heaven for a man or 
family w illin g  to work, and Germans are workers.­
Jacob Mueller, Consul-General, Report to state Depart­
ment. 

.,., . 
A. Cure Cor DI1,htherla. 

The following remedy is said to be the best known, at 
least it is worth trying, for phY8icians seem powerless 
to cope with the disease successfully. At the fi rst in­
dication of d it::htheria in the throat of a child make 
the room close; then take a ti n  cup and pour into it a 
quantity of tar and turpentine, equal parts. Then 

• • • , • hold the cup over a fire so as to fil l  the room with 
Educatton In Germany. fumes. The little patien t, on inhaling the fumes, will 

Education, says Consul-General Mueller, remains, as cough up and spit out all the membranous matter, and 
it always has been, an important factor in this country's the di phtheria will pass off. The fumes of the tal' and 
policies. The new spirit to get as much knowledge as turpentine lousen the matter in the throat, and thus 
possible of the wants of the outside world eontin ues, afford the relief that has baffled the skili of phYSicians. 
languages are still being learned and consuls and .. , • , .. 
you ng men fitted for trade with other people. An A. Superb Christmas Publication. 

idea of the thoroughness of a German education may The publishers of the Montreal Daily l'flar have 
be gained from a few facts which I read somewhere issued a Christmas n u m ber wh ich is hardly surpassed 
a few days ago. A candidate for engineer honors in beau ty, quantity, or quality by their London con· 
m ust first take a full scientific course up to and temporaries The Gmphic or Illustrated News. It 
through a gymnasium, a kind of high school. At embraces two superbly colored pictures of flowers, 
eighteen or twenty he begin s  his special tech nical several photo-engravin gs of Canada's princi pal cities, 
studies. If he expects to be an architect or civil engi- besides a n u m ber of full  page engravings of some of 
neeI', he goes two years to a techn ical high school at the celebrated modern artists' best paintings. We 
Berlin, Hanover, or Aix-la-Chapelle, after which he congratulate our Canadian neighbors on their abilli, 
goes under aD. examination in science, mathematics, . to produce such a beautiful Christmas number. 
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THE PARIS EXPOSITION IIEDAL. 

The medal herewith illustrated, and which was 
struck off for distri bution among the exhibitors who 
received awards, was designed by Mr. Louis Bottee . 
The competition was opened last May. It was n ot the 
only object of competition, which 
comprised also the engraving 
of a commemorat i ve medal to 
be presen ted to the organizers, 
and which was de8igned by 
Mr. Daniel D upuis. The condi­
tions imposed by the circular 
were that within two months of 
the awarding of the prize the 
designers were to deposit at 
the m i nt the moulds and n eces­
sary paraphernalia for m anu­
facturing the medals. The ex­
amination took place July 17. 
Mr. Bottee was awarded a prize 
of 8, 000 francs, and the same 
amount was given Mr. D upuis. 

Like most of the designs pre� 
sen ted by the fourteen competi­
tors, Mr. Bottee's was antique in 
character. But the artist has 
skillfully given the composition 
a modern flavor. In the models 
and the arrangement of the draperief:' in particular, 
much taste is shown. 

The obverse represents two figures: A superb figure 
representing Labor, seated on an anvil, in the act of 
being crowned by Minerva, who is seated n ear by with 
a bronze h elmet on her head and wearing a collar 
that is decorated with the head of Medusa. As Min­
erva leans against the tree of peace, she extends the 
laurel in her right hand to the young man, who in re­
t urn points out the Champ de Mars. The earth d isap­
pears in a halo of glory from a setting sun. 'rhe re­
verRe presents a very simple and very beautiful com­
position. Renown, with her wings extended, encircles 
the calm and mighty crest of the repUblic. By means 
of the long trumpet she proclaims to the four corners 
of heaven the names of those who have been awarded 
prizes. As each exhibitor can only receive one bronze 
medal, Mr. Bottee conceived the happy idea of placing 
a tablet under the feet of Renown for the name of the 
recipient.-L'Illust1'ation_ 

AN IMPROVED DREDGING SCRAPER. 

A submarin e  plow, to remove obstructions and accu­
m ulations from the channels of rivers, etc., by being 
drawn over the bed of the watercour�e to loosen the 
d eposit so that it may be washed away by the current, 
is illustrated herewith, and has been patented by Mr. 
Joseph C. Coult, of Crockett, Tex. Fig. 1 shows a cen­
tral vertical section of this improved plow, Fig. 2 being 
a view in perspective of the plow i n  operation, as it is  
drawn alon g  by a drag-chain or cable from a steam­
boat or by other means. The beam of the plow con­
!lists of a platform or bed,'preferaoly of boiler iron, 
made fast to bars of metal along either side, this bed 

COULT'S DREDGING SCRAPER. 

or beam resting on top of the deposit to be loosened, 
and its front end being bent up so that it  will not dig 
i nto the sand while being drawn along. In one or more 
openings in this bed a plowshare is fastened, set at an 
angle, preferably of about forty· five degrees, and hav­
ing a mouldboard shaped to deliver the debris at or be­
yond the two sidea of the plow, eMh mouldboard hav­
ing an overhanging front ledge to stiffen it and aid in 
directing the discharge of the matter raised by the 
plow. . .. , . 

ON December 10, a forty-ton flywheel at the Cbesa­
p('ake Nail Works, Harrisburg, Pa. , burst and injured 
about a dozen of the three h undred persolls employed 
in the establishment, who were either struck by flyi ng 
fragments or caught in the debris. The building was 
h.dly wreeked. 

NEW PLATING DYNAIIO. of the rail, so as to have thei r upper surface higher than 
We illustrate a new dynamo for elect.ro-platin g, that of the other in tervening sleepers. When this is 

which has recently been perfected by W. S. Bishop, of done the element of a springing surface is introduced. 
958 G rand Aven ue, New Haven. Conn. In design it is This ad ds to the insecure feelinll' experienced by any 
symmetrical and com pact. Mechanically, it is perfect animals attempting to walk over it. The long sleepers 

are also used for attach ing posts 
for the short section of side fence 
shown. This feature causes the 
fence to set well back from the 
road, so that it cannot interfere 
with the rolling stock 'in any 
way. It will be seen that th e 
whole arrangement solves a 
rather difficult problem mOtlt 
effectually. The guard proper 
can be put in position in half 
an hour. It is made, as shown 
in the cut, in three sections, or 
if desi red will be supplied in 
four, the center one· bei n g  sub­
divided into two equal lateral 
panels. The last-nailled type of 
guard is held in place by hooks 
catching under the rails, and 
admits of quick placing or re­
moval. 

MEDAL OF THE PARIS EXPOSITION. An improved thimble is used, 
which renders the bars perfectly 

i n all its detai ls. The pole pieces of the field magnet secure from being torn up by draggi ng irons or' brake 
and the seats of the bronze journal boxes are bored at beams. 
one operation, t.o secure perfect alignment of the aI'- It i s  now in use on over one hundred roads in N urth 
mature shaft. The boxes are arra.nged to supply oil America, and is said to h ave been introduced in Aus­
automatically to the beari ngs. The COllllIlutator is tralia. It has been in dorsed by several conventions of 
made of pure copper and provided with improved railroad men, and to a certain extent may be included 
connections for the wires of the armat.ure. Thl' alIlong the appliances of standard practice. 
brushes are furnished with a screw adjustment, which It is protected by sevell patents, owned by the Na-
is an important improvement. tional Surface Guard Company, of 234 South Clark 

The armature and fiel d magnet are so proportioned Street, Chicago, Ill. This company supplies the com­
as to enable the mach in.e to deliver It large current plete guard read y for immediate application. 
without sparking at the brushes. The efficiency of t h e  ••• , • 
machine is very high, i n  conseq uence of its superior The Englllllt and American Patent Sy.&em •• 
construction and perfect proportion s. I T h e  following comparisons of results of the working 

Although the mach ine illustrated is a smal l one, I)C- of the American and British patent systems h ave been 
cupyi ng a floor space of only 13x22 in�hes, it wi l l  de- circulated by the Inventors' Institute: Cost of patE-nt 
liver It 140 am pere current 
with .a pressure of 5 volts 
when running at a speed 
of 1,400 revolutions per 
mi n u te .  It will easily run 
a 400 gallon nickel sol ution 
or a 200 gallo n brass solu­
tion. Its weigh t is 175 
pounds. The pulley on the 
armature is 4 i nches in dia­
meter and 2% inch face. 
These figures show a mark­
ed im provement 0 v e  r 
other machines of the same 
�ize and weight. 

1'1 
THE NATIONAL SURFACE 

GUARD FOR RAILROADS. 

Wher(' an ordinary road 
crosse!' a rai lroad track at 
grade, much difficulty has 
been experienced in secur-
ing the exclusion of cattle 
from the track. However 
carefully fenced the railroad may be, cattle can obtai n 
access to the tracks at any crossing. We illustrate a 

device designed to overcome this t,rouble. It consists 
of It species of grati ng that is laid between the rails. It 
i s  so constructed as to afford no footing to cattle. It 
has been found to operate af! an effectual barrier, and 
is as efficien t  as an y fence. 

A series of bars of thi n iron or steel are placed u pon 
their edges parallel with the rails. They are notched 
into cross pieces, or are otherwise secured on their 
edges, so as to prevent lateral 
displacement. In order to 
avoid accident, they are 
spaced so closely that an 
animal can not get its foot 
caught between them. But 
as this· last condi tion would 
tend to impai r their useful­
ness, they are made of un­
equal h eight. It is found by 
experience that nothing will 
i nduce cattle to trust them­
selves upon such a surface. 

-----..:-

THE BISHOP PLATING DYNAMO. 

-British, £154; American, £7 lOs. Duration-British, 
14 years; American, 17 years. Number of applications 
i n  1887-British, 18,051 ; Am erican, 35,613. Number of 
patents granted-British, 9.410; American, 20,429. In­
come of Paten t  Otllce-British. £124,279 7s. 9d. ; Ameri­
can, £228,902; expenditure of Patent Office-British, 
£81.577 5s. 4d. ; Am erican , £198.892. Su rplus (applied 
to the revenue of the cou ntry)-B ritish, £42, 702 2t1. 5d. ; 
American (added to patent fund), £30,010. Patent 
fund-British, none; American, £651,498. 

These pieces thul spaced 
and arranged may be carried 
upon the regular sleepers. 
But the perfected plan as 
shown in lhe cut provides for 
the use of two special sleepers 
considerably longer than the 
ordinary ones. On these the 
strips are secured. To make 
the. surface still more deter­
rent, the bearing sleepers may 
be notched for the receptioD THE NATIONAL SURFACE GUARD FOR RAILROA:JIJ. 

© 1890 SCIENTIFIC AMERICAN, INC.



JANUARY 4, 1 8<)0. ] 
A HAND LIFTER FOR COUPLING LINKS. 

A device wh ich can be folded up and carried in  the 
pocket, by means of which the coupling links of rail­
road cars w ay be elevated or otherwise move d .  to en­
ter an opposing drawhead . without the necessity of the 
operator standing or going bet ween the cars, is  i l l us­
trated herewith, and has been patented by MI' . .!<'rank 

GROVE'S LINK LIFTER. 

G_ Grove, of Luray, Va. T h e  device is llIade in three 
bar-l i k e  sections, pi voted togeth er, the central section 
having a spring which acts upon the shoulders of the 
two outer 8ections i n  a simi lar man ner to the act ion of  
the spring of a kn i fe handle u pon its blades The 
handle section has a heau extending at a righ t angle 
beyonu each side of the shan k, and the gri p section has 
Itn outer forked or bifurcated extrem i ty, adapted to 
readily engage the l ink.  giving a firm hold uy slightly 
t urning or twisting i t, whereupon the operator, stand ­
ing a considerable distance frolll the d raw head, llIay 
conveniently ele vate, d epress, or otherwise manipulate 
the link, as occasion may demand. 

• • • •  • 
BROOKLYN'S TRIUMPHAL ARCH.* 

The rage for erecting granite shafts and surmount­
ing them w ith the bronze figure of a Union sold ier 
seems to have passed away. 

In some of our Western and Eastern cities, beautiful 
monuments have been erected in commemoration of 
their brave dead. 

One of  the most con spicuous and beautiful  of these 
mon u ments is to be the memorial arch now in course 
of  con struction on the Plaza, at the west entrance to 
B rookl y n '  .. , N_ Y. , beautiful Prospect Park. 

The cumer stone of this  llIonumental arch was laid 
with appropriate cere monies about six weeks ago . 

• For the engraving of this arch we are indebted to the .FJngineer. 
ing News. 

jeitutif.t �lUtri,att. 
Atter waiting a sufficient time to allow the concrete 
foun dations of the abutments to set, work was begun 
u pon the superstl·ucture. 

The structure is to be of light granite, and wil l 
be eighty feet long. seventy-one feet high, and forty­
!i ve feet wide. Massive pedestals are to be raised on 
each side of the abutments, and are to be surmoun ted 
by bronze groups of colossal size. On the inner and 
outer faces of the abutments are to he attached bronze 
bass-relief fi�ures emblematic of Victory, with the 
i nscri ption " To the defendel"3 of the Union,  1861 - 1865. " 

On the other side are to be carved on stone tablets 
the coat of arllls of the United States and the StatE' of 
N e w  York. Above the mai n  cornice wi l l  be wreaths 

w i thin which are to be carved the nawes of t h e  battles 
in w h ich B rooklyn's wen engaged. 

The top, which is to be used as a point of observa· 
tion, is reached by stairs located in each abutment, 
and these also comm unicate with a room over the 
arch, which is to be used as a m useuw for the exhibi­
tion of war relics. 

AN IMPROVED SAW. 

An i n vention providing for the readj ustment or reo 
projection of worn-down inserti ble saw teeth, by in­
serting fill ing pieces or equivalent supporting devices 
behind the reprojected and resharpened worn teeth, 
is i l Iustrat.ed herewith, and ha� been patented by Mr. 
Benjami n  F. Day_ Fig. 1 is a side elevation of a por­
tion of a circu lar saw with such a tooth appli'-'!d, and 
Fig. 2 shows an insertible tooth with the filling block 
em ployed therewith.  The tooth recesses in the saw 
plate have tongues in their lon�itudinal edges corre­
s ponding with grooves in the edges of the insertible 
teeth, the teeth being held in place by rivets i n  the 
usual way. A su pplemental rivet seat is,  however, 
su ppl ied, formin� a circular opening, part ly  in the 
saw plate and partly in the tooth, in which a rivet can 

DAY'S SAW. 

be secu red to hold the tuoth in projected position. 
The fill ing block to be inserted in the rear of the tooth 
has grooved ed ges to conform to the lateral tongues 
of the recess, to the basic portion of wh ich it  is  s pe­
cifically con formed, to constit ute i n  effect a prolonga­
tion of the tooth. 

BROOKLYN'S TRIUM:PHAL ARCH. 

5 
For further particulars with reference to this inven· 

tion address Mr. Will iam Atkinson, No. 316 Columbia 
Avenue, Philadelph ia, Pa 

.. . . .  ., 
AN IMPROVED FLASH-LIGHT LAllP. 

The accompanying illustration represents a lamp 
fitted with apparatus w hereby a charge of magnesium 

HIGGINS' MAGNESIUM FLASH-LIGHT LAMP. 

powder may be projected through the igniting flame, 
and the blast may be varied according to the light re­
qui red. The in vention has been patented by Dr. 
Joh n J.  Higgins. 'I'he lamp, as shown, i s  designed to 
burn alcohol or be su pplied with gas, and the upper 
end of the wick tube is clo�ed by a perforated annular 
cap, in the center of which is inserted a cylin dri cal 
tube, leaving an annular space between it and the 
wick tu be, i n  w hich is crowded the wicking, to pre­
vent the fire frolll ru nning down int.o the body of the 
lam p. The cyl indrical tube has an aperture at its 
lower end for the recpption of a righ t-angled tube con ­
nectin g  with the magnesi um reservoi r and air-compress· 
ing apparatus. and a gas and ai r su pply t ube is in . 
serted i n  its other side. The top of the cylindrical 
tube is provided with a removable nozzle, shaped ac· 
cording to the form it is desir'!d t.o give to the m agne­
sium i l lum inati ng flame. There is also a flam e·  erector 
supported a short d i�tance above the wick.tube, con­
sisting of a hol l ow cone or ring with l egs resting on the 
lower coll ar of the wick-tUbe, and a horizontal reflec­
tor is clamped between the col lar of the wick-tube and 
the collar of the lam p body. The ail- forci n g  an d  com· 
pressing apparatus consists of two ela st ic  bulbs con­
n ected by a tube, there being an outlet valve n ear the 
fil-st bulb, whereby ai r may be kept u n d er pressure i n  
t h e  second bulb, in the tube beyontl w h ich is also a 
stop-cock.  This tube is also fitted with a pi nch-cock 
and a resistance section. The magne8iulll powder re -
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6 Jeitutifi t !mttitau. [J ANUARY 4, 1 890• 
ceptacle may consist of a magazine h eld on the right­
angled tube extending out on the righ t of the lamp, or 
a suitable reservoir may be formed on the upward 
curved portion of the tube, where it is connected with 
the flexible tube. In either case, when the magazine is 
filled with powder, a discharge of air from one of the 
bulbs will  carry forward to the ign i ting flame as m uch 
magnesium powder as lies in the tube below the mag­
azi ne, a new charge of magnesium falling into the tube 

� 
crossed behind his back. Faust's face is carved in I Connersville, of the Connersville Furniture Company, 
Marguerite's back hair, and the man's figure is ob- and in several other branches of business in Conners-

as soon as the air pressure becomes normal. 
A modified and simpler form of the instrument is 

also made, which is very serviceable. 
For fllrther particulars with reference to this inven­

tion address M essrs. Charles T. White & Son, 134 Pearl 

tained, as before stated, by means of the folds of the 
woman's robe. This curious object might inspire some 
of our scu lptors with an analogous idea. We do not 
know the name of the author of the statue, but we can 
say that it was exhibited by Mr. Francesco Toso, a 
Venetian manufacturer of mirrors. 

The statue was of wood, and of nearly life size. -La 
Nature. 

• • e o  • 
THE WENHAM GAS LAMP. 

For several months the Wenham gas lam p has been 
in use in the office of the SCIENTIFIC AMERICAN. Our 

Street, New York City. many visitors have noticed it  maintaining what at a 
• 0 e ,  • distance seems to be a globe of flame, which burns 

The Forth BI·ldl/;e. without change or flicker. They are 
The practical completion of the great bridge over overhead lamps, and nothing but a 

the Firth of Forth was effected on Thursday, Novem- transparent hemisphere of gl ass inter-
ber 7, when the interesting operation of joining in the venes between the l ight and the air 
center the girder which forms the connecting link be- below, the il lumination being ex-
tween the Inchgarvie and North Queens Ferry canti- tremely brilliant. The mass of flame 
levers was successfully accomplished. Tht:) Glasgow is in shape like an inverted umbrella 
Weekly Mail says : or mushroom, and is about six i n ches 

. .  It was fully auticipated that the connection would in diameter. 
have been made on Wednesday afternoon. At 3 o'clock The lamp marks an epoch in the art 
there was only th ree-eighths of an inch between the bolt of gas lighting. Years ago Bowdi tch 
holeR, and the engineers had every thing prepared to pointed out the fact that by su per · 
close tht! lower mem bers of the girder, but unfortunate- heating the air consumed by a gas 
ly the temporary plates on which rested the hydraulic flame i ts illuminating power would be 
jacks by m eans of which the t.wo sections of the girder increased.  The Siemens regenera-
were to have been drawn together, showed indications tive furnace, by h eating both fuel and 
of insufficient strengtb , and t.he operation had to be air before combustion, practically i n -
postponed until Thursday. It was predicted on creased the calorific power of fuel. 
Wednesday that the connection would be made at 3 In the Wenham lamp these princi ples 
o'clock on the following day. At 7 o'clock in the morn - WENHAM are utilized. The gas enters at the 

GAS LAMP. ing, however, t.he weather-tem pt'rature 58°-was such top of the fixture and travels down-
that the two sections of tb e girder expandfld until there ward through the center. The pi pe through which 
was only a distanee of three-sixt.eenths of an inch be- it  passes is surrounded by the products of combustion 
tween the bolt holes, and it  need hardly be said that froUl the flame, and the gas becomes intensely heated. 
the managers on the north end of the girder took full Part of the air enters above the flame, and, also pass­
advantage of thfl favorable opportunity th us presented jng downward, is in like manner heated. Issuing from 
of forming a connection. This, it may be explained, rad ial jets, the gas meets the hot air and burns with 
was effected by means of five plates seven-eighths of an i ntense white light. 
an inch in th ickness, 8 inches wide, and 10  feet in To prevent the annoyance of  lowering the glass 
length, for each side, one going outside, three in the globe, a small watch light is provided and a stopcock 
trough of the girder, and one on the inner side. Holes operat.ed by w ire or chain is att.ached to tbe lamp. By 
to admit bol ts 1% inches diameter were dri lled in the sim ply pulling one 01' the other chain, the gas is turned 
girders and plates, the l atter of which were adj usted in  on a.nd lighted or is extinguished. 
relat.ion to the known capacity of expansion and con- Different sizes are provided, and a remarkable eco­
traction of the girder. T wenty-three bolts were needed nOI1l Y in gas is effected. Over twelve candles per cubic 
to keep the plates together, with only three-sixteenths foot of gal!' per hour is  real ized with ordinary gas. The 
of an inch between the bolt  holes. It. was, of courst', com mon burner gives but hal f this quantity,  indicat­
necessary to revert t.o the use of the hydraulic jacks, and I ing a saving of fi fty per cent. The appearance of the 
as soon as the holes came opposite each other, a drift burner is highly ornamental, it  casts l itt le 01' no 
or wedge-shaped bolt was d ri ven home on each side of ' shadow, and speaking from experience, we can say it is 
the girder. No sooner were the plates and girders a practical success. It is supplied from 50 to 250 can­
fairly in the requirfld position than the drifts were die power, apd over 100, 000 have been sold here and in 
withdrawn and the l arge 1% i nch screw bol ts were in- E u rope. 
serted and the several layers of metal bound firmly to- The United Gas Lam p Company, 825 Broad way, New 
gether. York, are the proprietors of this lamp, as well as of the .. • • I .. Lungren, Gordon,  and other burners of the advanced 

STATUE GIVING A DOUBLE IMAGE. type. By more than donbling the il luminating power 
At the Italian exhibition in  the Champ de Mars of gas, a formidable rival to electricity as a lighting 

there was a statue that attracted much attention from agent would seem to be created. Gas lighting at any 
the visitors. It represented Goethe's Marguerite stand- rate is kept well in the front of the fi eld, and we 
ing before a mirror. This latter gave by reflection the believe that there will now be room for both gas and 

electricity for many years to come. 

Francis M. R o ots. 

Still another gap in the ranks has been caused by 
the death, on October 25, at his house in Connersville, 
Ind. ,  of Mr. Francis M. Roots , whose inventions in cer­
tain mechanical lines have made his name world­
famous. Prominent among these in·ventions are the 
principles of the rotary ex hausting and blower systems 
that bear his  name. 'I'b e  following special press dis­
patch, bearing dat.e of October 25, is al l that we have 
at present  respecting his decease : 

Francis M. Roots, a well known ph ilanthropist, 
banker, and i nventor, died at his home in Connersville, 
Ind . ,  October 25, after a long illness. He was taken 
seriously ill in London, England, about four weeks ago, 
but rallied after arriving in New York. When he 
reached home it was thought he would recover, but a 

ville and C incinnati as well. He was a leading mem­
ber of the First Presbyterian Church, and widely known 
for his charity, having gi ven largely to the Western 
Female Seminary, at Oxford, of which institution h e  
was a trustee a t  t h e  time o f  his death. He leaves a 
wife and three children-Daniel T. Roots and Mrs. 
Dwight Johnson, of Connersville, and Mrs. Edwin 
Schively, of Philadelphia. 

. . . � . 
The Ro tary SIlOW' PloW' In NeW' MeXico. 

The use of the Colorado Mid land's rotary snow 
shovel on the Denver, Texas, and Fort Worth seeUJs to 
have created a mild sensation. A local paper says : 
" It was put to work in a big cut where the snow was 
about 20 feet deep and made excellent headway, th row­
ing an avalanche of snow 50 feet into the air at every 
revolution of the great ploW, which literally bored 
itself through a llIass as compact as sand. When 
about the center of the cut, a strange sight was wit­
nessed. Those who were standing on eitber side of the 
plow were suddenly deluged with a shower of beef 
steaks. On all sides fell porterhouse, sirloin, round 
steaks, small steaks, sboulder steaks, with occasionally 
a slice of liver or a nicely cut rib roast. It was thought 
at first that the engine h ad left the track and was boring 
its  way through a b utcher shop. In vestigation, how­
ever, disclosed the fact that a herd of Texas cattle had 
crowded i nto the cut and had frozen and been buried 
in  the drifts. Manager Meek immediately declared 
that no well regulated road should be without a rotary 
snow plow. " 

NEW SWING CUT-OFF SAW. 

We illustrate herewith a new swing cu.t-off saw 
recently patented by the Egan COlllpany. This is one 
of the latest patents on a swing saw, and it will  be 
foun d  to materially improve this class of machine. 

The new feature of this  swing saw is that the im­
proved self-adj usting compensating or balance weight 
keeps the pendulum or frame normally tilted hack out 

serious relapse terminated all hope. Deceased was THE SWING CUT-OFF SAW. 
born in Oxford, 0. , on October 28, 1824, and was the 
son of a wel l-to-do farmer. He received his education of the way of the operator, and in  coming forward it 
in the Miami University, and moved to Connersville, in adj llsts itself to the movement of the frame and hel ps 
1845, to establish a large woolen mill business, which,  the operator in bringing it forward, as well as taking 
in connection with his  brother, h e  cond ucted until it  back cOlll pletely out of his way. A practical UJan will 
about 1859, when he disposed of his interest and entered appreciate this point on a swing saw. 
upon his career as an in ventor. In 1860 he perfected It also ma kes thib class of machine m uch better and 
the iuven tion of the rotary blower, which is now in use llIuch qu icker to handle and aJso much more accu-

STATUE GIVING A DOU1lLE IMAGE. at the Capito l ,  Wash ington, D. C . ,  and in every West- rate. These wil l  be found great points to commend 
ern Unioil office of  any size in  the U nited States. It is the machine to all woodworkers. 

image of Faust., ItS shown in our engraving. The arti- also extensi vely llIan ufactured in E u rope, Mr. Roots The machine possesses the latest improvements, and 
fice was well concealed by the scul ptor. In reality,  it : having large business i n terests in England and on the is thoroughly tested and tried by the manufacturerli 
was not a double statue, but the figu re of Faust was Con tinent . .  He was also t h e  in ventor and manufac- before shipping. For a more complet� descri ption 
ski l l fu l ly  obtai ned by m eans of the folds of Margue- t u rer of Roots' gas exhauste·r-known to the gas ind us- write the manufacturers, 261 to 281 W. Front Street, 
rite's robe. try of the world-and Roots' steam p u m p. He did not I Cincinnat.i , O. 

Marguerit.e h olds her arms in front of her, and these confine himself solely to the man ufacture of his inven- The machine is made with wrought iron frame for 
SRUM arllls for lll thoee of Faust, who holds them tions, blling president of the First National Bank of ' l ight work and cast frawe for heavy cutting off. 
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@one&poni"mce. 

Gas Generated In & m m o ulacal Ice Machlne_. 

To the Edit01' of the Scientific American : 
Referri n g  to the " Unknown Gas " article on page 

338 of yo ur issue of November 30, 1889, I would say 
th at I analyzed a sample of this gas October 21, with 
the following resul t : 

OXYlren by volum e . . . . .  . . . . . • . . . . • . . • • .  . . • • •  7'4 per cent. 
Hydrolren by volume . . . . . . .  . • . . . . . . .  . . . . • •  . . .  72'0 .. 
Nitrogen by volume . . .  . . . . . . . . . . • • • • • . . . . . . • . •  20'6 

The color of the flame is yellow, tinged with green, 
the yellow tint being d u e  to i;races of sodium, the 
green to the ammonia present. 

The above sam ple was taken from a new machine, 
from wh ich I do not thi nk the air was fully expelled. 
The gas is  principal ly  hyd rogen, as shown, and is due, 
I think, to the decomposition , under the varying pres­
sure and tem perature, of the ammonia itself. 

C. F. ZEEK. S u pt. , Pensacola Gas Company. 
Pensacola, Fla. , December 3, 1889. 
[The above analysis is of m uch interest, and carries 

out the conclusions expressed in our note u pon the 
original communication . -ED . ] 

1titufifi t �mtritau. 
Resl aud Exercise In Hearl Disease. 

In the treatment of more than one disease thAre has 
al ways been a conflict between those who advocate 
rest and those who advocate exercise as a remedial 
agent. The fact is, these differences are more apt to 
occur on paper, where inferences are hastily drawn 
from a few cases. More than fi ve years ago Oertel 
published, in Ziemssen's Handbuch der Allgemeinen 
The1'apie, his The1'apie de1' AUgemeinen K1'eisla'ufstJJr­
ungen, in which he advocated for certain forms 
of functional heart trouble, not rest, but active 
exel'cise, such as mountain climbing. Before him 
Stokes, of Dublin, had noticed that heart cases did 
weIl in cl imbing the Alps. In prescri bing moun tain 
climbing the utmost care is necessary, as the distance 
to be covered should be regulated for each patient . 
Its object is to strengthen the heart muscle and pro­
mote the circulation. As only healthy arteries can 
stand the strain, such treatment is, of course, con­
tra-indicated in atheroma. 

Loomis (Medical News, November 9, 1889) has re­
viewed this subject and given his experience with it. 

In the early history of physical .diagnosis the detection 
of a heart murmur was always looked u pon as a grave 
event, and even now many clinicians hearing a systolic 

A New Fillerlug M edium. apex murmur forth with pronounce the diagnosis " mi-
At a recent m eeting of the En gineers' Club of Phila- tral regurgitatioQ " without sufficiently considering the 

dfllphia, Mr. Wm. B. Spence exhibited a working model other signs and symptoms. Such cases often do well 
of  the Rimmer oxidizer, a fi ltering material, which he  with exercise and out-door life. In fatty degeneration 
descri bed, and for which he made various claims as to the heart in a young person can stand 80 moderate 

its utility in the purification of water by oxidation. amount of exercise aud can undoubtedly be strength­
He stated that the material used is an English inven- ened, but it is in fatty i n filtration or fat ty overgrowth 
tion and that i t  is known as magnetic carbide of iron. that t he j udicious use of exercise does great good. In 
It consists of a mixture of granulated i ron ore and car- this case the general diet should be regulated and the 
bon . The i ron ore is said to be cleaned of al l  natural general obesity which usually exists should be removed 
im purities by a patented process. It is then chemical ly by a depleting d iet. Some German physicians in their 
treated at a certain temperature. It i s  claimed that city p ractice recommend stair climbing when moun­
this material wi l l  absorb and retain a large q uantity of tain climbing is not feasible. It is undoubtedly a fact 
oxygen from the atmosphere. In use it is charged that cardiac exercise of this kind has proved of benefit 
daily with atmospheric air, when, it is cl aimed, a to patients in Germany, and there is no reason why it 
reaction takes place with the impurities which have should not be used in the same way in America. Those 
accumulated i n  the filtering m aterial, and that the patients under forty without h ypertrophy, and with 
result passes off in the form of gas. It is clai med that other Ol gans intact, often recover entirely or at least 
metals in solu t ion in the water wi l l  form insolubl e  i m prove greatly while the murmur still contin ues, af­
oxides. The u pper layer of the filtering plan t consists  I 

ford ing them l ittle or no inconvenience.-Maryland 
of sand, for the removal of suspended m atter by Medical Journal. 

mechanical filtration ,  and the lower layer of the ma- -----_.�I ... H._._----_ 

terial above described, for the chemical removal of im- Somnal. 

purities in sol ut ion . . It ill claimed that both vegetable . .  Somnal " is the suggestive name applied to what is 
and animal organic impurities and metal lic con tami- described as " ethylirtes chloralul 'ethan," represented 
nations are entirely removed by this process. The fol- by the formula C.H .. CI.O.N (Phar. Zeit. , October 5, p. 
low ing tests were made in the presence of the meeting : 6 11). It was at first described as being prepared frol1l 

The filteri ng materials were con tained in a large chloral, alcohol, and urethan, and as differing from the 
glass funnel. Water, as muddy as that of the Schuyl- compound recently i ntrod uced as " chloralurethan " by 
kill Ri ver during freshets, was made ap parently per- containing 2C and 4H more in the molecule ; also as 
fectly clear. A solution of sul phate of iron in water melting at 42° C., boiling in a vacuum at 145° C. ,  and 
was made and a portioil thereof passed through the filtel'. as not being altered by the addition of sil ver n i trate 
The un filtered and filtered portions were then tested or by acids. .As the crystals are very deliquescent, the 
with ferrocyanide of potassium. The former showed a preparat.ion appears to be sent out dissolved in alcohol, 
distinct blue tint, while the latter remained perfectly in which it is soluble to the extent of three parts in 
clear, showing the eli mination of the iron. Lead and one. The advantage claimed for " somnal ,. is that 
copper tests seemed to show the same results. To when administered in two-grain doeses it induces 
i l lustrate the destruction of organic matter, sulphide within half an hour a quiet sleep that lasts from six to 
of ammonia. sulphide of i ron, and acetate of lead were eight hours without any inconvenient by· effects. It 
added to water, making a compound which was almost is not unimportant to add, however, that Herr Lutze, 
black and of strong and unpleasant odor. After filtra- w riting to the Pharmaceutische Zeitung (Oct. 26, p. 
tion it  was clear, and tests seelDed to fail to discover 652), has claimed that somna! is none other than 
any trace of the impurities. A mixture of copying ink chloralurethan under a new name and that the addi­
and water was passed through the filter with the same tion of the word " ethylirtes " is simply a blind. This 
results. statement has, h owever, evoked a denial from Herr 

.. 4 • I .. Radlauer, who now amrms that it is 8 product of the & N ew Trealmenl and POSSible (lnre Cor (lancer. direct combination of chloral alcoholate and urethan 
The anonymous correspondent of the Lancet, whose in a vacuum apparatus, and that its composition is 

su ggestion of the combined use of papai.n and thallin correctly represented by the formula : 
in cancer was n oticed in a recent n umber of the Lon-
don Medical Recorde1', turns out to be Dr. J. Mortimer /OCsHa 
Granville. He has since supplemented his first state- CCl.-C ,J!HCOOCoH, ment by a further communication, in which he says 
that if the sol vent or digestive power of the papain is  

.. I • I ... 

to be brought to bear on the morbid grow�h, it m ust SaCcI,. & ppllanees In Railroads. 

not be exhausted by being first mixed with food. He In his recent message to Congress, President Harri­
therefo re recommends very frequent administration son laid much stress on the need for adopting means 
of the papai n  and thall in  and their combination in the for insuring the safety of railroad employes. An an­
form of . pills. The aim is to get absorption of the nual death list from accidents in service of over 2,000 
drug, not local action 011 the stomach. In cancer of railroad employes, with ten times the number inj u red, 
that organ, Dr. Mortimer Gran ville gi ves, besides was cited by h i m  as illustrating the urgent nature of 
the pil ls, papain suspended in water with t,hallin and the case. He suggested congressional action, requir· 
an alkali. With the view of further preventing ex- ing uniformity in the construction of cars used in in ·  
haustion of the papain, he directs that the patient terstate commerce, and the  use o f  improved safety ap­
shal l be fed as excl usi vely as possi ble on a vegetable pliances upon such cars. 
diet, and that the pills shall be taken before meals or The suggestion seems one which should receive im·  
in the interval between them. He has not found that mediate attent ion from Con�re8s. Practically every 
the thal l i n  given as described exerts any inj uriousl v railroad in the U ni ted States ·falls within the scope, di·  
depressing  effect on the organism as a whole. Th� rect or indirect, of federal legislation. All the stand­
vital ity of the morbid growth seems (the italics are Dr. ard gauge roads forward intertltate trains and cars, 
Mortimer Granville's) to be depressed by saturation and it would only be a few narrow gauge roads that 
with the thal l i n and papain locally ; this is effected by would not come within the interstate category. The 
appl ying a strong paste of the two drugs in combina- ingen nity of inventors has been exercised to a wonder­
tion , or, where practicable, by their i n anction. The ful ("xtent u pon car couplers. All passenger cars on first 
results obtai ned so far are said to be encouraging, and '  class road s have some form of automatic coupling and 
.. make it clear that the method wi l l  deserve a fu ll and brakes . The freight cars are still to be provided for. 
h i r  t ri·a! by the p rofessio n .  "-London Medical Be, When t h e engine of a freight train signals for the ap­
tiOrde1", August 20, 1889, � plicatioQ of prakes it lI()m(ltiUle� ha.s c"used the bra.k�-

7 
men to jump off the train, fearing a. collision. In any 
case the application by hand is very slow. The use of 
hand brakes and common couplings on freight cars is 
the cause of so much of the loss of life alluded to in 
the President's message that we cannot but anticipate 
remedial legislation as regards these two vital and fatal 
parts of railway service and appliances. 

• I • • • 
CONCAVE CELESTIAL lIIAPS. 

In his lectures at the observatory of the Trocadero, 
cOlnmenced in 1880, Mr. Leon Jaubert substituted con· 
cave celestial maps for the convex globes that had 
formerly been employed. These reproduced 80S accu­
rately as possible the appearance of the heavens and 
the apparent diurnal movement of the stars. 

These maps arE> constructed on various scales, some 
being 3 millimeters to the degree, some 4 mill imeters, 
some 6 millimeters, and some even as large as 12 milli­
meters to the degree. Mr. Leon Jaubert exhibited at 
the Palais of Industry in 1887 a section of a sphere 
that was built on the scale of 6 centimeters to the 
degree, that is, 21 '60 meters in circumference. 

Mr . .Jaubert has constructed geometrical spheres for 
astronomical uses in the following manner : 1. In two 
polar �ections of 20° each. 2. In eight zones, each be­
ing 20·. 3. Each zone is subdivided into twelve parts 
by meridians 30° apart, and passing from the 80° north 
ci rcle to the 80° sout.h circle, thus forming in the eight 
zones 96 divisions. 4. Each polar section is  subdivided 
equally into two sections by the meridian of the equ i­
noxes, thus making four sections' or 100 divisions for 
the w hole sphere-50 for the nerthern hemisphere and 
50 for the southern . 

Each d ivision is numbered in rotation, beginning 
with the north pole and descending to the south pole. 
The imperfect system of notation of Bayer is replaced 
by a very simple system, which is m uch more exact. 
and enables not only the stars visible to the eye to be 
observed, but all the stars according to their position, 
their brilliancy, or the nature of their spectrum. This 
same system facilitates the marking of certain bril­
liant portions of the Milky Way, the constellations, and 
nebuloo. It was easy to indicate the group of the 
Pleiades photographed by Mr. Henri at the Paris ob­
servatory. Instead of the Greek al phabet, Mr. Jaubert 
makes use of the alphabet usually employed in Europe, 
having 26 letters, each of which has t wo forms, the 
capitals and small letters. He has added to this four 
m arks. 

He uses a mark to indicate the magnitude of the star 
which enables him to indicate al l the stars, whether 
visible or in visi ble to the naked eye. The stars ar .. also 
classified according to their i;.l'illiancy. Stars of the 
firtit magnitude are marked A, a capital letter being 
used for the most brilliant and a small letter for the 
less brilliant. S tars of the second magnitude are 
marked B, a capital for the most brilliant and a small 
letter for the less brill iant, and so on down the alpha­
bet. When several stars of the same magnitude are 
found in the same d ivision, they are marked al ike. Th. 
most bril l iant stars, however, are only marked with the 
letter that ranks thew in their proper magnitude. The 
next in brill iancy receive besides the letter the n u mer­
als 1, 2, 3, 4, etc. If i n  one section more than 20 stars 
are found having the same magnitude, this section i ,  
subdivided , and the s tars of different sizes are classified 
as in the larger sections. 

Mr. Jaubert has also classified the nebuloo accord­
ing to their general brilliancy. He marks them with 
a capital or small le tter in ital ics accordinlr to size. 
The letter is single i f  there is  but one nebula in  that 
section. If there are several, however, the latter is 
followed by numbers as a further distinction. The 
sections of the nebuloo also can be subdivided accord­
ing to their brilliancy in the same manner as the stars. 
as indicated above. The spectrum or chemical con­
stitution of the stars is also indicated. About one· 
half the stars are either white or blue; and constitute 
the stars of the first class (in a chem ical sense), the 
yellow stars the second class, the orange-colored stars 
the third class, and the red stars the fourth . The stars 
of the first class are indicated by the letter alone and 
without any mark. The stars of the second type have 
a horizontal mark over the letter. The third class 
have a horizontal mark over the middle of the letter ; 
and those of the fourth class the same mark under­
neath the letter. 

The general direction and movement of the stars is 
indicated by straight or curved arrows. 

Stars whose distance and motion are known are 
marked with a sign which indicates the distance, the 
speed, and the direct ion of their path. The funda­
mental stars, which are noted in the Connaissance des 
Temps and the Nautical A lmanac, and which are ob­
served especially by astronomers and mariners, are also 
marked by special signs of their own. 

From the above it may be seen that the astronomi-. 
cal maps of Mr. Jaubert contain a n u m ber of exact 
signs distinguishing the different heavenly bodies and 
which have been applied as a result of ast ronomica.l 
research. These signs are at the same time so si ruple 
that they may be read and undepstQod by every 0." 
-La NatuTl. 
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THE NEW YORK EXHIBITION OF 1892. 

Ever since the guarantee fund for the world's fair  
of  1892 reached i n  this city the  s u m  of $5,000, 000, there 
has been shown great interest in the various sites u pon 

which it has been proposed that. the fair be held. 

Various plans have been considered. In our illustrations 

on this and the front page, we show one of the sites, 

which for many reasons has been more favored than 

any other. This  includes the tract of land situated at 

the north end of and communicating with Central 

Park, and extending from Morningside to Ri v�rside 

Parks, and bordered on the south by 1l0th Street. 

The i l l ustrations give a bird's eye view of the present 

appearance of  this extensive tract of land.  The dew 

looking west, as portrayed at the top of the page, em­
braces in the foreground the level portion of Morning­
side Park, backed as it reaches the bluff by the heavy 
embankment wall with massive stone stairways and I' heavy buttressing bays, with the stately aveuue border­
ing the plateau thus defined. The view in the other 
picture is taken from the Pal isades across the H udson 
River, and gives a good idea of the ad mirable rai lroad 
and r i ver faci lities that would be afforded by such a 
site. The tract in the foreground is the Riversid& 
Park, while beyond may be seen the long, narrow strip  
of verd u re which marks the  location of the Morning­
side Park. At the right near the h orizon is seen the 
more extensive expttnse of the Central Park. 

This portion of the city is so little built up that the 
expense of acquiriIl,g the property will not be very great, 
in spite of the fact that it is approximatel y the heart 
of Manhattan Island. It seems a curious provision 
that t.he city should have grown around it, and should 
have left this tract practical ly  unimproved and, in con 
seq uence, so much more desirable for the proposed 
exposition. The city south of this site is pretty well 
built up to about 100th Street, while the tract north and 
east of this  local i ty is a thickly settled city. The prox­
i mity of the Elevated Railroad and the New York 
Central and H udson River Railroad, shown at the 
bottom of the lower cut., render!! this very accessi ble to 
eveu the most southern portions of New York City, 
while this is particularly acces!!ible to Harlem. The 
Hu dson Ri ver, on the other hand, renders it possi ble 
for those residing in New Jersey to reach the fair 
grounds by water, and without having to pass through 
the streets of New York. 

It is beyond question that it would be impossible to 
find an y where else a site presenting so many and such 
a variety of interesting features. But the difficulties to 
be encountered in launching so vast an enterprise in so 
ShOTt. a t.ime demand the greatest energy and the best 
skill and hearty co-operation of architects, builder�, 
engineers, and mechanics, as wel l as unstinted resources 
in money. 

This space, favored by the site commit.tee, so far as is 
known, embraces also a stri p of land about hal f  a mile 
long and a quarter of a mile or more wide, to the north 
of Central Park, and extending a little way down on its 
northeast and northwest corners. This land is almost 
entirel y level. 

Itieutifi t �tUeritnu. 
It was originally intended to include also the north­

ern portion of Central Park within  the fai r  grounds, 
but this p lan has now been definitely excluded, on ac­
count of the public opposition to such use of Central 
Park. The principal argument for tllUs includ ing a 
port ion of the Park was that our two great m useums 
migh t be made features of the fair-th e  Metropol i tan 
M useu m  of Art and the Museum of N atu ral History, 
both situated near the northern end of the Park on its 
east and west sides. 'fhese institutions are now rapid ly  

PROPOSED SITE O F  FAIR. 

attaining dimensions and securing an i lll portance from 
the value of their col lections w hich place t h e m  in t h e  
front rank alllong institu tions of a s i m i lar class, and 
efforts will be made to greatly enlarge them and add 
to their attractiveness in  ant icipation of the fair, of 
which i t  is probable that they wi l l  now form inde­
pendent but very im portant auxil iaries. 

It will almost go without  the saying that the prime 
reawn for fixing u pon the location selected is its con­
venience of access. Larger spaces might have been h an 
with far less difficulty, where the expense of hu i ld ing  
and laying out the  grounds would have been lU uch 
lower, but they were too far removed from the heart of 
the great city and its m ost populous suburbs, from 
w hich m ust come so large a proport ion of the su pport 
without w h ich the fair, be it ever so excellent, would 
be a failure. At the proposed pier, on its western r iver 
front, the largest vessels from any part of the world 
can conveniently unload, and thus direct communica­
tion would be established bet ween the fai r and Europe, 
which would prove such an ind ucement to the foreign 
exhibitors. Centrally the grounds lire intersected 
by the west side elevated railway system and by 
h orse car routes, while the east side elevated system 
rUDS very near the east side of the  grollnd�, together 
with other horse cal' l'outes, and the great Vanderbi l t  

MORNINGSIDE PARK 

system of railroads has its entrance to New York 
through a partial l y  sunk four-track road on the eastern 
border of t he grou nds. All of the most i m portant lines 
wi l l ,  it i s  a l l ogether probable, provide especial depots 
in the i l ll l llediat e VICinity of several different  entrances 
to the fair grounds, and it is difficult to concei ve of a 
c)'owd so great that it will  not be easily handled , for 
the exits and entrances on every hand will be conve­
nient to what are alread y great thoroughfares for city 
tra vel.  

Dispatch i n  gettin g  the fair definitel y started is now 
the one thing needed-prom ptness i n  securing the re­
q u i red national and state legislation,  and determ ining 
upon the plans for the bui ldings and the arrangement 
of the grounds;  and with proper energy m ani fested in 
these directions, there is  no room for doubt  that the 
wealthy and enterprisi ng business m en of New York 
w i l l  generously re�pond to al l needful  demands, and 
that the whole country will unite in assisting to make 
the exhibition one well worthy of the time and the 
people. 

. . . � . 

The Cornish Uranium Mine. 

It is grati fying to find that a continuous  lode of 
n ranium ol'e -unique in the world-h as been m et with 
i n  the parish of St. Stephen's, Corn wall, about 1� 
m iles distant from Grampound Road. The lode varies 
i n  width from three to five feet, and the uran i u m  ore 
is not distri buted in bunches or pockets, as is the case 
elsewhere, but is continuous throughout.. This valu­
able metal, wOl'th at pl'esent about £2,400 per ton, 
occurs in the state of u ranic phosphate, though h y­
drated uranous oxide is also to be met with. Sam ples 
of the ore seem to have yielded, on the average, 12 
per cent of the pure metal, though some saIll ples run 
up to 30 per cent. The ad vantageous feature of this 
deposit of uranium ore, in addition to its con t in uous 
chal'acter, is its freedom from arsenic and other ordi­
nary i m p n rities, which render the extracti on and puri­
fication of the metal d ifficult and costl y. Our rNtders 
are, of cou rse, aware of the u ses of u rani ulll, in giving 
gl'een and golden colors to glass, i n  the prod uction of 
a fine black upon porcelain,  and in photography. But 
i f  a large and regular supply is available, it may be 
used in  electro-plating and in the formation of gold 
col ored alloys with platinum and copper, the former 
of w hich is sain to l'esist acids. This Illay open the 
door at once to honest and dishonest arts. -Chemical 
News. 

.. . . . .. 

Safety Line Wanted for Vesse]s. 

To carry out the intention of Congress, which l'e­

q n i res sea and lake going steaID vessels to carry a l ine 

projecti le  apparatu s  on February 1 next, the su per­

visi ng inspector-general of steam vessels has i nvited 

i n ventors of such devices to submit working models to 

the board of supervisi ng inspectors, which meets on 

'Vednesday, Jan uary 1 5, i n  order that th eir an apt­

abi l i ty for the pu rpose intended lIJay be determined , 

and those devices found suitable approved fol' nse. 
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ELECTRIC PHENOMENA PRODUCED BY SOLAR 

RADIATIONS, 

As a consequence of n umerous observations made 
between May, 1885, and July, 1889. I h ave been enabled 
to establish the fact that solar radiations are the cause 
of certain electric phenomena, the study of which is 
summed up in the following laws : 

1. Solar radiations, upon meeting with an insulated 
conductor (Illetal or carbon), communicate thereto a 
positive electric charge. 

2. The extent of such charge increases with the in­
tensity of the radiations and decreases with the hy­
grometric state of the air. At Paris, its val ue reaches 
maxilllu lll in sum mer at about one o'clock in the 
afternoon, when the atmosphere is pure and u ry. 

3. The passage of clouds near the SUII causes the 
phenomenon to cease. 

The experimental arrangement adopted was as fol· 
lows : A large metal lic cylinder, C (see figure), turned 
toward the sun, was put in com m unication with the 
earth, and formed a Faraday's cage. An aperture in 
the cover permitted the solar rays to enter the cyl i nder 
and stri ke a metallic plate, S, arranged in the center. 
This plate was of copper and had been careful l y in ­
sulated u pon a Mascart's support. A conducting wire. 
wound with sil� insulated with paraffine, was fixed to 
the plate. B. and ran to a room below ill which were 
arranged the observation apparatus. These latt pr  
were as  follows : A Mascart electrometer. E. a 100 e lp · I 
!Dent battery , p. a standard Dan iell element, D. a 
grad uated scale, G, and a sulphuric acid insulatiug 
support. M. 

The box, C: the box of the electrometer, E, the cen­
ter of the battery, P, and the negative plate of  the 
battery, D. were connected at the same poi nt of the 
earth, whose potential was taken as zero. The elec­
trometer needle was connected with the insulated me· 
tallic plate. 

I used in succession the Lippmann electrometer. 
which had to be abandoned on account of its too {,reat I 
capacity for this kind of experiments, the Hankel elec­
trometer. and the Curie and the MascarI.. The fol­
lowing is in what the experiment consisted : 

The insulating support, M, to which were fixed the 
wires communicat.ing respectively with the plate, 
S, and the electrometer needle, E, were tlO connected 
with the ground that the potential of the plate and 
needle became equal to that of the ground. which was 
taken as zero. The support was then insulated from 
the ground, and there was immediate ly observed upon 
the scale, G, a deflection of the needle i ndicating a 
positive charge of the plate. variable with the intensity 
of the solar radiations and the hygrometric state of 
the atmosphere. 

This deflection was com pared with that produced by 
the Daniell element. D, of which the positive pole 
was connected with the electrometer needle. and the 
negative with the earth. Moreover. I had carefully 
studied, i n  some preliminary expeC'iments. the influ­
ence of the com plex phenomena that might vitiate the 
observations by producing  an electric charge inde· 
pendent of that due to sol ar radiations. I n  this way I 
ascertainefj that by suppressing the Faraday cage. the 
metal l ic  plate, being ex posed to the free air and shade, 
became charged under  the i n fluence of the wind alone. 

In the observations. this u ist.urbing cause was care· 
fully eliminated by the use of the metal l ic  box, C, the 

TD lNVENTOR'S HEAD. 

$ titut ifi c !tutritau. 9 
presence of which prevented the wind from reaching I perature of the air above such regions-a lowering that 
the plate, S. carries with it the descent of the storm cloud toward 

The other secondary phenomena, such as the heat- the earth. Without any desire to expatiate longer u pon 
ing of the plate, the thermo-electric actions. etc.,  were the hypotheses t hat m ight be deduced from the elec· 
foun d  to be of no conseq uence in the presence of the tric phenomena produced by solar radiations, I shall 
phenomenon studied. After this study of the pheno- allow myself to express the opinion that it would prove 
menon, let us endeavor to draw some practical conse· of great i nterest to follo w up the observations made in 

APPARATUS FOR STUDYING ELECTRIC PHENOMENA 
DUE TO SOLAR RADIATION. 

q uences frow it relati ve to the electrification of clouds. 
We must in the first place admit  that these results may 
be extended to non-metallic bodies. such as the clouds. 
This is  a simple t.hough very probable hypothesis. but 
one that it will be necessary to veri fy t.he accu racy of. 

When solar radiations traverse a pure and d ry at­
mosphere, they cha l'ge the earth that they strike with 
positive electricity. By analogy with actino·electric 
phenomena we !Day admit that the stratum of air im­
mediately in contact with the earth becomes charged 
with negati ve electricity. This air. heated in contact 
with the sun, rises and carries with it its negat i ve 
charge. This cu rrent of ascending ai r follows an obJ iq ue 
direction in the air u nder the inli uence of the wind. and 
it often happens that, in its ascent, it m eet.s clouds of 
more or less thickness. that i t  sustains at a certain 
heIght in the atmosphere, and to which it abandons its 
negat ive charge. 

This n egative charge continuously increases u nder 
the influence of these masses of  electrified and inces­
santly renewed ai r. This hypothesis would seem to 
give the explanation of a certain n u m ber of storm 
phenom ena. It would  appear to explain the negative 
charge of the majority of clouds. The positive charges 

that are sometimes observed in clouds may be 
explained by the supposition of two strata of  
clouds between which the electric mani festa­
tion may take place. Such charge of the clouds 
should be so m uch the greater in proport.ion as 
the solar rays are intenser and the hygrometric 
state of t h e  atmosphere feebler. And this  it! 
w hat shou ld especially take place 
in su mmer and principally i n  equa­
torial regions. This would  be ex­
plained by the frequency of storms 
d u r ing the hot st'a�on and d urin g  
the sum mer days i n  which t.he solar 
rays are i I lten se. Hereill ,  too, should 
be found an explanat ion 01 the fieree 
stOl' l1lS which chipfly prevail in the 
eqnatorial I·pgions. 

Noctu rnal storms wou l d  be due 
to clondlS charged with electricity 
d u ri ng the day u nd er solar influ·  
ence. and which would become d is ·  
chargpd at  night in consequence of  
the  descent of  the clouds toward 
the earth, the explosi ve distance 
then becoming sufficientl y small to 
allow the d ischarge to take place 
between the cloud and the earth.  
Such descent. of the clQuds toward 
the earth at night is due to the cool­
ing of the ascending current.s of air 
which sustain the clouds in the at­
mosphere. 

this new line of researches, in order to ascertain the 
origin of the electric phenomena of the atmosphere. 
These meteol"Ological phenomena, whose splendors we 
have often had occasion to contemplate. offer to al l  a 
fascinating su bject for s t udy, and, at the sam e time, 
are useful  to science. Let every olJe add to such study 
his own wodest quota of observations, and science will 
soon find itself in a way of knowing the secrets of those 
great phenomena of the atmosphere which astonish 
our wind and capti vate our iwagination.-Albert 
Nadon, in La BatU1·e. 

.. . . � . 
THE INVENTOR'S HEAD. 

The accompanying fancy sketch from the N. W. Me­
chanic presents a popular but very erroneous idea of 
what is supposed to be going on in the brain of a first­
class inventor. If the i nventor's caput  contained any­
thi n g  l ike the h od ge-podge of ideas intended to  be sug­
gested by this cut, he would be a pitiable creatu re, 
never able to invent or accom plish anything defi n i te or 
useful. The truth is, the mind of  the i n ven tor is rarely 
fixed u pon more than one subject at a time. In order 
to succeed, he m u�t have a clear intel lect and be able 
to concentrate his thoughts strongly in a s ingle direc­
tion . He is general l y. the IIlOst practical-mi nded lIlan 
in the world, though.  by reason of h is power to thin k  a 
l i tt le d ifferen tly. on new l ines, or i n  ad vance of the 
'
gaping cl'owds about h im. they ignorantly regard him 
as erratic and wan t i n g  in comlllon sense, 

4 1 e l  .. 
Kleb e. from a ll Old Mine. 

When two men can take out $100.000 in  less than a 
y e : u  frolll a quartz lII ine,  t.hey are doing a pretty good 
bu� iness. Yet this is what two young men,  Messrs. 
Grant and Appel, have done in the Chipps Flat pocket 
mine, hetween Moore's Flat, Nevada Coun ty, and 
Al legheny, Sierra Coun t.y. And t hey h ave no III il l .  
ei th er. simply pounding the rich rock up in a mortar 
by hand. 

This mine was abandoned over twenty years ago, and 
lay idle u nt i l  these men took hold of i t. They ran 
about t wenty feet further in  the old tunnel and struck 
it  rich . Since then they h ave lllade a n ll luber of bul­
lion shipments, the last bar weighing 125 poun ds. 

Should we read of an occurrence of t h i s  sort in a d is­
ta�lt region. h u n d  reds of Illen would be a l lx ious  to go 
to a locality so favored. Yet here i t  has attracted no 
special attention. The same may be Raid  of  the Bo­
nanza claim,  a pocket mine  i n  Tuolulllne  Count.y, which 
has yielded yery l argely of late. In pocket mining 
there are great chan ces t o  be taken, of cou rse, hut if 
the chance is a l ucky ol le. there ill great reward for 
labor. Doubtless many others of the aban doned m ines 
in the older districts of the State will be worked again 
in course of time, when people cOUJe to a realizing sense 
of their good fortui le  in living in  a region where there 
are such golden  possi bilities. S ierra and Tuolumne 
are not the ou ly  IIlOuntain count ies where there are 
opportunities for energetic and persevering lIlen in 
quartz mining -Min. and Sci. Press. 

• I e  . ..  
COLONEL B. C. BARKLEY, of C harleston, S. C. , says 

that the curlews and seagulls on that coast eat more 
clallls than t.he ent ire population of the cit.y. They 
pick them u p, carry them i nto the air, drop them on 
the rocks and break them open, then swoop down and 
feast upon them . 

We migh t, i n  analogous manner 
explain t he frequency of storms over 
forests. rivers. lakes, etc. , as a conse· 
Quence of the lowering of the tem- CONCAVE CELESTIAL MAPS.-[For deacri!ltion see pa.ge 7.] 
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The charge /01' insertion under thw head is One Dollar 
a tine for each insertion ; alxYut eight words to a line. 
A dvertiuments must be received at publica/ion office 
as early as Thursday morning to appea1"in next issue. 

Wan ted-Heavy and l Ight machine work and sp<'ci­
"Uies to manufacture by well eqUJipped shop. Box 1,446 
New Haven, Conn. 

For Sule . Patent Halter, 417,638 E. Harmon, Rippey, 
Ia. 

The Celebrated Marion Waltzes ! Brilliant and Melo­
odious ! Price 50 cents postpaid. H .  M. Western. 111 
l ,iberty street, N. Y. City. 

I wil l fu rni8h best possible factory site and erect s u i t­
able buildin�s in exchange for stock or int erest in man­
ufacturing b usiness. Coal $2.00 per ton or J ess. 'rhe 
C. & N. W .  Railway and C. B. & Q. run parallel  through 
It. L. Conant. 86 L a  Sall e  street. Chicago. 

We d€Aire to recei ve comm unications from thoe:e who 
contemplate patenting any new method or material tor 
the coveriDJ,C of steam pipes. boilers or other h eated sur­
f8ces� and wi 1 l  pay for v a i uall i e  8u�n(estion8. or u n patent­
ed formulu� if accepted , tending to improve the products 
of this c lass. now on the market. . Addres�, B. C. D., P. 
O. Box 773, New York City.  

"?anted : .i\Iechanical engineer experi enced in design­
ing and building modern automatic high speed engines 
(plai n an d compound), o n e  who i s  capable of taking 
charge of correspondence and acting as general manager 
of office and shOllS. Location,  South ern Pennsylvania. 
A ddress · ' .Mechanical Engineer." care o t  this paper. 

Machine tool8, catalogue No. 47-B ; wood· working 
machinery, catalogue No. 52-A i steam power. catalogue 
No. 48. Lan�·e.st l ines offered b y  aoy firm in this country. 
Send for bed-rock prices. stating exactly what you wan t. 
S. C. Forsaith Mac h .  Co ..  Manchester. N. H.  

Capital w i l l  b e  furnished to place o n  the market a 
pa.tented arti cle of undou bted merit. Address. w i t h  par­
ticulars. box 123. Clevelan

·
d. O. 

Best Ice and Refrigerating Machines made by David 
Boyle, Chi cago, Ill.  140 machines in satisfactory use. 

Guild & Garrison , Brooklyn. N. Y.,  mannfact u re 
steam pum ps. vacuu m  pum ps. vacuum apparatus. afr 
pumps. acid bl owers, filter pre�s pnmps, etc. 

For the latest improved diamond prospecting drills ,  
address the M. C. BullOCk Mf�.  Co . •  ChicBl<o. 1II. 

Prel!t!es & Dies . Ferracute Mach. Co . Bridgeton. N . . I 
The Holly Manufacturing Co., of Lockport, N. Y . •  

Will 8(1ond their pamphlet. describing water works ma­
chinery. and containing reports of tests. on appJication . 

Tuerk water motors at 12 Cortlandt St., New York. 
Screw machines, mill ing machines, and drill presses. 

The Garvin Mach. Co., Laight an d CanaI Sts., New York. 
For Zow prices on Iron Pipe, Valves, Gates, Fittings, 

Iron and Brass CastingR. and Plumbers' RupplieH, write 
A. & W. S.  Carr Co., 138 and 140 Centre St., New York. 

Steam Hammers, Improved Hydraulic Jacks, and Tu be 
Expanders. R. Dudgeon. 24 Columbia St .. New York. 

Friction Clutch Pulleys. The D. Frisbie Co., N. Y. city. 
I I  How to Keep Boilers Clean. " Send your addre81:i 

tor free 00 p. book. Jas. C. Hotchkiss, 120 Liberty Sr... N. Y. 
Magic Lanterns and StereoptICons of all prices.  

Views i 1 lustratin!! every Rubject for public exhibitions. 
etc. ;:T' A prOfitable business for a ma,n 'lJ)ith small capi­

tal. Also lanterns for home amusement, 180 page cats.­
]ogue jree. �lcAJlister, Optician. 49 Nassau St .• N. Y. 

For best hoisting engine. J. S.  Mundy, Newark, N .  J. 
For the original Bogardus Universal Eccentric Mill , 

It'oot and Power Presses, Drills, S hears. e t c  .• address J .  
S .  & G. �' _  Sim pson, 2 6  t o  36 Rodney St., Brooklyn. N.  Y .  

Split Pul ley. a t  l o w  prICes, and o f  same strength and 
appearance as Whole Pulleys. Yocom & Son's Shafting 
Works. Drinker St .. Philadelphia, Pit. 

W-Send for new and complete catalogue of Scientific 
and other Books for sale by Munn & Co .. 361 Broadway. 
New York. l4�ree on applicatio n .  

HINTS TO CORRESPONDENTS. 

Namell and A d d r e ll  .. mnst accompany all letters, 
or no attention will  be paid thereto. This is for our 
information, and not for publication. 

R e ference. to former articles or answers should 
give date of paper and pa,ge or number of question. 

. n 'l l l l rle� not answered m reasonable time shonld 
be repeated; correspondents w i l l  bear in mind that 
80me answers require not· a little research, and, 
though we endeavor to reply to all. either by letter 
or in this department, each must take his turn. 

Special W ritten I n fo rmati o n  on matters of 
personal rather than general interest �annot be 
expected without remuneration. 

8ele n U li e  Ame rlean S O I. p l e m e l l '  .. referred 
to may be had at the otlice. Price 10 cents each. 

Do .. k .. referred to promptly supplied on receipt 0' 
price. 

lUIllera l .  sent for examination should be distinctly 
marked or labeled. 

(1666) J. R. asks (1) the best known 
menns of deodorizing and taking the smel l from petro­
leum oils of any specifiC gravity. A. Treatmect with 
concentrated sulphuric acid followed by thorough wash­
Ing and neutralization of the acid is the best means. 2. 
Also what kind of oil is Lima. 0.,  oil ? Is it an inferior 
petroleum , or does i t  take that name before it. is refined ? 
A. Lima oil is a dark or black and heavy oil, contain­
Ing a great deal of sulphur. It is a l imestone oil. It 
flrel .howed a specific gravity of 36° B .. later wells have 
reached 37° or 38° B.. and one well 41° B. It only gives 
50 to 65 per cent deodorized illuminating oi l .  The 
large q uantity of sulphur i ncreases the expense of refin­
ing also, by about 10 cents a barrel .  3. What is the 
average price of petroleum oi l when it is put on tbe 
quay fo shipping ? A .  Reflned,7� cents gallon upward ; 
crude, abou t $1.10 per barrel. 

(1667) Varley asks : Can you give me t h e 
recipe of a harmle8S mixture for browning the skin, 

Ilmilar to sunburn. A. Use the juice of walnut busks. 
Or �ome of the light brown bair dyes may be Ilsed wi th 
little ri .k, i r they are free from lead. An ammoniRca 
solu l i on of bismuth �llowed b1 a solution of pyrogal l ic  
.cid mal be employ9ll. 

Jcitutifi c !tutticau. 
(1668) G .  asks (1) i f  fire clay can b e  burnt 

i8to a brick two feet long and six by eight inches at 
each end with the same degree of hardness throughout. 
A. Yes .  2. Will frost or freezing cause it to disinte­
grate ? A. Slowly, if at all .  

(1 669) H. S. writes : 1. I have a bet 
with a friend that the sal-ammoniac solution has no 

effect 0 , .  t be zinc or carbon in the Law battery until 
tbe circ u i t  is closed. He thinks it has some effect. Who 
WillS the bet ? A. Practically it has no action. although, 
owinl( to the impinging of the zinc, it is slowly corroded 
on cpen circuit  . .  ;l. How many glow lamps does it take 
to l ight a Pullman palace car ? A. About 30. 3. 
Would a 1 horse power dynamo generate any electricity, 
and if 80, how much, making 300 revol utions per 
m inute ? A. 'rhe speed of dynamos depends on their 
construction . A 1 horse power dynamo should gener· 
ate 746 volt amperes of electric energy. 4. Would a two 
horse power dynamo generate as mucb, making 150 re­
vol ution. per minute?  A .  If of the _ame type it would 

not. There i s  for each dynamo a critical speed, above 
w hich it  rapidly approaches its maxim u m  power. 

( i 670) H. D. as k s : What size Edison i n­
candescent electric lamp can be succe8sfully operated 
with the dynamo macb ine described in SUPPl.EMENT, 

No. 161 ? A. Two four-cllnd le lamps. 

( 167 1 )  W. M. writes for a good reci pe for 
the making of a good gum mucilal(e. A, A simple 80-

l ution of gum arabic in water with a few drops of oil of 
cloves is excellent. See answer to query 263 for poot­
age stam p mncilage. For regular mucilage substi t u te 
water for alcohol , and add a few drops of o i l  of cloves. 

(1672) Ph. G. w rites : Would you please 
let me know a cheap and simple way to make soap on a 

sma1l 8cale, to be used for scrubbing, etc . ?  A. Dis' 
solve 1 pound of cau,t ic  soda (sold as concentrated lye 
or as causti c  potash) IU  one or two pints of water.  Let 
it  cool.  Melt  6 pound. of grease in a pot and pour into 
i t  w ith constant stirring the soda solution. When thor· 

oughly sRponified, pour into pans about an inch deep, 
and when it. solidi fies cut int o cakes. To i mprove it  

you may cut It l i p  after a few days, and remelt it  with a 

l i ttle hot water. when the soap will cu rdle or gran ulate. 
The curdy soap is to be l i fted out with a perforated 
skimmer,and washed off and remelted with a little more 
water if necessary. and cast into pans or moulds. 

(1673) E. H. B. says : In the matricula­
tion examination, Harvnrd Medical School , department 
of physics, the following qnestion was asked : .. Why 
can�t gold� silver and copper coins be cast in a mould ? "  
What is the answer to above question ? A. Coins can 
be cast, and probably were cast lD the early age8. in the 
same manner as combs, hair pins and knive�. Chinese 
and Japanese coins are cast now. The casti ng of I(old. 
silver, and copper i n  moulds makes rough surfaces, 
lacking the beanty and exactness of finish. as in the 
m odern st.amping proce8S. 

(1674) O. W. M. asks .: 1. How can I 
make plates for a battery out of electric l ight carbcns l 
A. Saturate one end of each rod w i th hot paraffi ne ·. nd 
east lead around the ends so prepnred. Pour the lead 
as cool as possi ble . 2. How many revolutions does 
armature of simple motor make \Jer minute ?  A. About 
2 500. 

TO INVENTORS. 
A n  experience of forty yetLrs, and the preparation of 

more than one hundred thousand appli catioDs for pa­
tents at home and abroad. enable us to u nderstand the 
jaws and practice on both contments. and to po�sess un" 
equaled facilities for procuring patents everywhere. A 
synopsis of the patent laws of the Un ited States and aU 
foreign countries may be h ad on application, and persons 
contemplatiujl the securing of patents. either at home or 
abroad, are i nvited to write to this office for prices, 
which are low. in accordance with the times and our ex­
tensive facilities for cond ucting the business. Address 
MUNN & CO ..  ofllce SCIENTIFIC A MERICAN. 361 Broad­
way, New York. 

INDEX OF INVENTIONS 
For ",hlch L etter .. Paten' 01" Ule 

U ll ited State .. "'ere Gran'ed 

Decembel' 17 1889, 
Il N D  EACH Dii R I N G  'rHAT DA'rE. 

[ See note at end of list ab Jut copies of these patents.] 

Atr compressor, S. G uthrie . . . . . . . .• . . . . . . . . • • . . . . 417,482 
Air or steam brake, Ii'. Scbmemann . . . . . . . • . . . . • . . . .  417,448 
Alarm. See JJow water alarm. 
Anti-friction collar. J .  J .  Ladd . . . . . . . . . . . . . . . . . . . . . .  417.2.02 
Ash pit. G. D. Snell . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . .  417.398 
Automatic sprinkler, C. F. Roper . . . . . . . . . .• . . . . . • .  417.000 
Axle bearing. car. E. Peckham . . . . . . . • .. . ... . .. . . . .  417.276 
Axle box lid. S. H.  Harrin�ton . . . . . . . . . . • . . . . . . . . . . .  417.243 
Back pressure trap for sewer pipes, J. A. Voltz . . .  417,452 
BBl<. See Feed ba�. Nose bag. 
Bag folder, grain. R. H uitt . . . . . . . . . . . . . . . . . . . . . . . . .  417.64:1 
Balloon, S. A. King . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . .  417,:l89 
Barrel bead, Campbell & Harrison . . . . . . . . . . . . . . . . . . 417,230 

Barrels. etc . •  implement for handling, McNeill & 
Shaw . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4 17,578 

Basin, lava�ory, J. E. Boyle , . .  . . . . . . . . . . . . . . . . . . . . . .  417.223 
Hatteries. manufacture of porous pots for elec-

tric. Mayer & Liepman n . . . . . . . . . . . . . . . . . . . . . . . . 417,4:16 
Batteries. treatment ot porous pots for electriC, 

M ayer & Liepmann . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 417.392 
Battery. See G alvaniC battery. Secondary bat-

tery. 
Beer cooler, J. Braun . . . . . . . . . . . . . . . . . . . . . . . • . •.. . . . .  417,467' 

Bellows. blacksmith's, F. Christen . . . . . . . . . . . . . . . . . 417,682 
Belt. suspender. G. Van Duzer . . . . . . . . . . . . . . . . . . . . . .  417.450 
Belt til!'htener. G. Rosquist . . . . . . . . . . . . . .• . . . • . . . . . . .  417.512 
Belting, machine, A. Holbrook, Jr . . . . . . . . . . . . . . . . . .  417.558 
Bicycle. Doring & Sie�ert . . . . . . . . .  _ . . . . . . . . . . . . . . . . . 417.550 
Bicycle, C. F. Watkins . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  417.655 
Bicycl e  brake, J. J. Astor, Jr . . . . . . . . . . . . . . . . . . . . . . . .  417,401 
Bit attachment, J. N. Isabel. . . . . . . . . . . . . . . . . . . .. . . . . 417.486 
Bit, stock, A. A. Kent . • . . . . . . . . . . . . . . . . .. . . . . .• • . . . . .  (17.564 
Blank slitting m�chine, H. C. Bailey . . . . . . . . • . . ..• . 417,216 
Bleaching powder. making, E. Solvay . . . • . . . . . . . . . .  411.207 
BUnd fastener, window. G. J. �'rost . . . . . . . . . . . . . . . .  417,240 
Block. See Can Soldering block. 
Block cuttin!! macblne. J .  D. Reekle . . . . . . . . . . . . . . . . 417.31;7 

Board. �ee Game board . 
Boiler. See Sectional boiler. Steam boiler. 
BoUer"s. � • .8QQ,rti, . t ,  . . " . . . . . . .  " 1  . . . . . . .  , " " • •  , ' U1.,,*a 

Boiler furnace, steam, W. G. Dodd . . . . . . . . . . . . . . . . .  417,475 
Boiler tube cleaner, S. Kelly . . . . . . . . . . _ . . . . . . . . . . . . . . 41 7.646 
Bolt. See Rotary bolt. 
Bolt, De Vill epigue & De Bertram . . . . . . . . . . . . . . . . .  417,285 
Bolt heading macbine, E. Burdsall, Jr . . . . . . . • . . . . .  417.538 
Bolt threadlnll machine, F. R. Scofield . . . . . . . . . . . . .  417,iJ44 

Bolt threading maChines. means for operating the . 
die heads of, J. S. Bancroft . . . . . . . . . . . . . . . . . • . . . .  417,659 

Book., makin� account, J. W. Horne . . . . . . . . . . . . . .  417,247 
Boots or shoes, rotary trimmer for, Vose & Buc-

kins . .  . . . . . .  . . . . . .  . . . . . . . . .  . . . . . . ... . . .... . . . . .  417,612 
Box. See Core:box. 
Box. J. J. Rust . . . . . . . • . _ . . . . . . . . . . . . . . . . . . . .  ; . . . . . . .  417,684 
Boxest machine for making .meta1 corner fasten-

Ings for, C. T. Remus . . . . . . . . . . . . . . . . . . . . . . . . . . . 417,331 
Brace. See Rail way rail brace. 
B race bender, F. M. Leavitt .t a! . . . . . . . . . . . . . . . . . . . 417,255 
Brake. See Air or stea.m brake. Bicycle brake. 

Car brake. 
Brick machine, V. D. Graves . . . . . . . . . . . . . . . . . . . . • . . . . 417.iJ20 
Bridge !!ate, G. 'r urner . . . . . . . . . . . . . . . • . . . . . . . . . . . . . .  411.�9:1 

Bri dore lift, L. M. �'rlar . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 417,481 

Broom mOistener, H. Weitze! . .  . . . . . . . . . . . . . . . . . . . . . 417.:{49 
Brush, circular. I{ nowles & Phi l ipson . . . . . . . . . . . . . . 417.566 

Buckle, L. Hausmanu . . . . . . . . . . " . . .  . . . . . . . . . . . .  . 417,420 
Buckle, Knapp & Cresmer. . . . . . . . .  . . . . . . . . . . . . . .  417,648 
Buckle and tab rin/il, fOluspen der. J. Parker . . . .. . . . 417,582 

Bug�y tops. bi nding for. C. Bauer . . . . . . . . . . . . . . . . . . . 417.218 
Burner. See Gas burner. Hydrocarbon burner. 

Oil burner. Vapor burn er. 
Burner, R. B. Carsley . . . . . . . . . . . . . . . . . . . . . . . . . . .  . • . . .  417.M1 
llutter worker, M. �'. E. St.adtmueller . .  . . . . . . . . . 417,597 
B utton fastener. W. Doerfiln�er . . . . . . . . . . . . . . . .  " 417 ,355 
Calculating machme. M. Mayer . . . .  . . . . •  411.261 
Can. See M ilk can. Oil can. 
Can tilling machine, StevenR & A yars . . . 417,686 
Can. or jars. linin!! for metal. E. Haa • . . • . . . . . . . . . . .  417.242 

Car brake, H. S. Hopper . . . . . . . . . . . . . . . . . . . . . . . • . . . . .  417,24(; 
Car brake, E. Peckham . . .  " . . . . . . . . . . . . . . . . . . . . • . ••• 417,394 
Car brake, automatic, E. F. Stephens . . . . . .  ' . . . . . • . .  417,52:1 
Car brake or dead block, M. A .  Morse . . . . . . . . . . . . . .  417,360 
Car coupling, Robinson & Weeks . . . . . . . . . . . . . . . .  oo • •  417,368 
Car cou pling, H. Severance . . . . . . . . . . . . . . . . . . . . . . . . . .  417,::)70 

Car couplinl'(, W. '1'. Sims . . . . . . . . • . . . .. . • . . •.. . • . . • . . .  411.518 
Car coupling. R. H. Stapp . . . . . . . . . . . . . ... . . . . . . . ... . . 417.m 

Car coupling, E. F. Stephens . . . . . . . . . . . . . . . . . . . . . . 417.522 
Car coupl i n g, J. Timms . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 417,347 
Car, dumpin". E. E. Dwl!!ht . . . . . . ' "  . • . . . . . . . . ..•. . . .  417,239 
Car guard, cable, P. �'. Dundon . . . . . . . . • .. • . . . . . . . . . .  417.477 
Car heater and pIpe connection, E. P. Sartell . • . . . .  417.H7 

Car heating system. C. L. K line . . . . . . . . . . . . . .  417,390. 417.:191 
Car platform attach ment, L. Roeth . . . . . . . . . . . • . . . .  417.395 
Car ventilating device. H. IJ. Morrell . . . . . . . . . . . • . . .  417.575 
Car vestibule. J. Kreb biel . . . . . . . . . . . . . . . . . . . . .  ' "  . . .  417,561 
Car. vestibule. 1.\ W. Moore . . . . . .. . . . . . . . . . . . . . • • . . . .  417,496 
Car window �ash, street, P. M. Klinlit . . . . . . . . . . . . .. . . 417,647 
Carpet exhibitor. N. H. Traver . . . . . . . . . . . . . . . . . . . . .  417,608 
Carpet stretcher. A. A. Brower . . . . . . . . . . . . . . . . . . . . .  41r,627 
Carriage gear, G. \V. l" arreU . . . . . . . . . . . . . • . • • .•. . . .  4.17.480 
Carriage runnIng gear. IJ. M. Fitch . . . . . . . . . . . . . . . . . .  417,817 
Carriage top prop. A. A. Lines . . . . . . . . . . . . . . . . . . . . .  417.3� 
Carr:er. See Glass carrier. Ladle carrier. 
Cartridge crim per. 'E. A. F·ran klin  . . . . . . . . . . . . . . . . .  417�b"7il 
Case. See Egg case. Trunk or travelinJl case. 
Cattle, device for holding the head. of. E.  K. Rea 417.280 
Cement, man ufacturinll, G. Duryee . . . . . . . . . . . . . . . 41'i.68(, 
Chair. See Con vert ible  chair. ReClining chair. 
Chair or seat. A. H. & P. A. Lmdber� . . . . . . . . . . . . . .  417,�27 
Chimney cap. W. K. I':.per.on . . . . . . . . . . . . . . . . . . . . . . . 417.415 
Churn.  M .  N. Custieman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 417.310 
Churn closu re. M. N. Castleman . . . . . . . . . . . . . . . . • . . . 417.663 
Cigar bunching m achines, roller cloth or apron 

for. M.  S m i th et al . . . . . . . . . . . . . . . . . . . . . . . . . 417,591 

Cigar recepta cle. A. J. Parker . • . . .  _ . . . . . . . . . . . . . . . . 417.36,'; 
Clamp, G. W. Baker . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . .  417,30. 
Cleaner. See Boiler tube cleaner. 
Clip. See Paper clip. 
Cloth stretchln!! roll. G .  W. Mil ler . . . . . . . . . . .  _ . . . . . . 417,264 
Clutch nail.  D. E. H aven . . . . . . . . . . . . . . . . . . . . . . . . . . .  417.31:3 
Coffin fastener, I.. E. Woodard . . . . . . . . . . . . . . . . . . . . . .  417,619 
Collar fastener. horse. M. Marks . . . . . . . . . . . . . . . . . . . . 417,570 
Collar. horse, J. B. Schott . . . . . . . . . . . . . . . . . . . . . . . . . . .  417,:lt\9 
Collar stufll nll machine. C. Ewin" . . . . . . . . _ . . • . . . . . . .  417.552 
Collar stuffin� machine. G. E. H oyt . . . . . . . . . . . . . . . . . 417.560 
Conductors. combined su pport and safety d.evice 

for overhead, R. A .  M organ, J r  . . _ . . . � . . . . . . . . . .  417.491 
Confections. etc .• machine for making', C. B. 

Overbaugh . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . .  417.579 
Convertible chair, W. F. Parmelee . . . . . . . . . . . . . . . . . 417,681 
Cooler. See Beer cooler. 
Copy;n" press, portable, J .  H. A nderson . . . . . . . . . . . 417.387 
Core box, J. P. Serve . . . . . . . . . . . . . . . . . • • .  , . . . . . . . . . . .  411.591 
Cornet. H. Esbach . . . . . . . . . . ' . . . . . . .  , . . . .  . . . . . . . . .  . . 417,671 
Couplin�. See Car coupling. Stovepipe coup-

lin�. Thi l l  coupling. 
Coupon cutter. Phi ppen & Browne . .  '" . . . . . . . . . . . . .  411.366 
Crate, knockdown, H. O. Hyatt . . . . . . . . . . . . . . . .. . . . 417,561 
Cultivator. J. Roberson . . . . . . . . .. . . . . . . . . . . . . . . . . . . .  417.442 
Cultivator. Todd & Grlflln . . . . . . . . . . . . . . . . . .. . . . . . .. . .  417,607 
Cultivator and harrow. T. E. Davies . . . . . . . . . . . . . . . . 411.M7 
Cultivator and harrow. com bined. C. Hesse . . . . . . 411,421 
Cultivator and planter, combined, T K. Boggs . . . . 417.585 
Cup. See G rease cup. Umbrella drip cup. 
Curling to,,,s, W. H. Ba!!shaw . . . . . . . . . . . . . __ . . . ' "  417.� 

Cuspidor. ). '-1. M urphy . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  417,36J 
Cut-off fa :' e !lines, automatic, H. Buddenhagen .. 417,227 
Cntter. 8e( Coupon cutter. Index cutter. 
CULter and holder tberefor, J. Martignonl . . . . . . . 417.571 
Disinfecting cake or tablet. G.  W. Fitts. . . . . . . . . . .  417.366 

Door han ger, A. L. Scranton . • • • • . • • • • • . . . . . . • • . . . .  417,345 
Drill. See Seed drill. 
Dri l l ,  G. H. Tyler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  417,610 
DriHs or auger bits, machine for making, R. 

Crichton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  417.410 
Dye. azo. M. Ulrich . . . . . . . . . . . . . . . . ... . . . ..• 417,294 to 417,200 
Dyei ng apparatus. T. B. Bowers . . . . . . . . . . . . . . . . ...• 417,625 

Dynamos. au tom ati c regulator for, C. D. Jenney •• 417,487 
Kaves trough • •  1. P. Abbott . . . . . . . . . . . . . . . . . . . . . . . . . . 411,657 
E"g case, E. Butterick . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . .  417,469 
El ectriC circu it.  J .  C. Wil.on . . . . . . . . . . . . . . . . . 417.001, 417.305 
Electric current. rellulating the tension of the, C. 

Dihlmann . . . . . . . . . . . . . . . . . . . . . . . . . . . . _ . . . . . . . . . .  417.668 

Electric I i.hts. c"eiling plate for, H. H. Sawyer . . . .  417.685 
El ectrical apparatus. Baker & Bronson . . . . . . . . . . . . .  417.21 7  
El ectrical conductor. U.  H. Bal sley . . . . . . . . . . . . . . . . .  417.402 
El ectrical con ductors. con d uit for. J. Tatbam . . . . . 411.688 

Electri cal d i st ribu t i o n  of currents. system of, C.  
J. Van Depoele . . . . . . . . . . . . . . . . . . . . . . • . • • . . . . . • . .  417.654 

Elevator. See Grai n elevator. 
Elevator, P. H. Brodesser . . . . . . . . . . . . . ..... . . . . ... . .  417.225 
Elevator. H. Parsons . . . . . . . . " _ . . . . . . . . .... . . . . . • . . . .  417,274 
Elevator safet y device, J. A. Moore . . . . . . . . . . . . . . . . 417.495 
Embroiderin� machine. E. & R. Corn ely . . . . . . . . .  411,:;11 
Embroidering machine. R. T. Smith . . . . . . . . . . . . . . . .  417.286 
Embroidery holder. J. D. Lalor . . . . . . . . . . . . . . . . . . . . . . 417,203 

Engine. See Gas engine. Pneumatic engine. 
Steam engine. TractlOn engine. 

Explosive compound. J. F. A. MUmm . . . . . . . . . . . . . 417.1>77 

Explosives. manufacture of. W. E. Liardet . . . . . . . 4 17.429 
Extracts . prepari n!! logwood, W. W. Macfarlane . . 417.492 

Fabrics. prodnClng lace tucks on, J. Wiget . . . . . . . . .  4 1 7.456 
.. �an. lluto mH.t1�. F. Comnange . . . . . . . . . . . . . . . . . . . . . . , 417,406 
Jf� electriC, 1', Pi9111 . . . . . . . . . . . .  , . . . . . . . . . . . . . . . . . .  *t1,�;,) 

[J AN U AR Y 4, 1 890. 
Farm gat.e, Pollard & Stockton . . . . . . . . . . . . . . . . . . . . .  417.3:1.> 
Feed bBl<. C. R. Monfort . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 417,t37 
�·ence machine, J .  W. Puterbaugh . . . . . . . . . . . . . . . . .  417,27g 
Fence machine. wire, A. J ensen . . . . . • . . . . . . . . . . .  417,249 

Fence post. G. A. Christ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 417.383 

}I'ence post, S. B. Salsicb . . . . . .. . . . . .. . . . . • . . . . • . . . . .  411,397 
Fence wire st.retcher, Z. V. Long . . . . . . . . . . . . . . . . .. . .  417,431 
Fencinjl(, machine for making slat:and wire. H. T. 

Renton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . .  111,504 

Fifth wheel, vehicle. Heaton & Criswell . . . . . . . . . . . 417.557 
File, paper. P. R. Blot . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  417.531 
b'llllng and weighing machine, automatic, N. L. 

Tuck . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 1 7.6t1.I 
Filter, B. H .  CoJl'ey . . . . . . . . . . . . . . . . . . . . . . . . . . .  417.381, 417.400 
Filter. G. A. F. Streuber . . . . . . . . . . . . . . . . . . . . . . . . . . . . 417,:l�9 
Filter cleaninl/: apparatus, J.  C. Stronse . . . . _ . . . . . . . 417.:l71 
(4'inger rings, means for Becurtn�, A. �'. Margileth 417,500 
Firearm. C. �·oebl . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . 4n.H72 
�·Irearm. breech-loading mBl<azine. C. E. Sneid er. 

417,5D4. 417.595 
�-ire extin�uisher, automatic. D. C. Still.on . . . . . . . . 417.5!19 

Fire kindler. G. L. Richardson . . . . . . . . . · . . . . . . . . . . 417.588 
Fireproof structure, metallic. J. W. Ken .ett . . . .. .  417.250 
Flash ligb t apparatus, magnesium, J. J. Big-dns . . 417,4 ;2 
Floor, fireproof. O. W. Norcross . . . . . . . . . . . . . . . . . . . . .  417.500 
Flowers, preserving n atura], T. Rei nherz . . . . . . . . 417.284. 

�'] uids, indicatinll the velocity of runninll, II. 
}I·lad . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  417,318 

Fly paper, sticky, O. & W. Thurn . . . . • . . • . . . . . . . • . • . 417,400 
Frlt.me. See Saw frame. 
Frog, spring. J. T. Richardson . . . . . . . . . . . . . . . . . . . . . . .  417.507 
Fuel, artificial, J.  Morrl . . . . . . . . . . . . . . . . . . . . . . . . . . . . 417,362 
Furnace. See Boiler furnace. Gas llnd smoke 

consuming furnace. 
�'urnace. J.  H. Behee . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  417,465 
Gauge. See Rain or snow gau�e. Saw gaulle. 
GalvaniC battery, E. A. Sperry . . . . . . . . . . . . . . . . . . . . .  411,290 
Galvanic dry eiement, C. H. Wollf . . . . . . . . . . . . . . . . . . ·117.456 
Game board. L. C. Mecabe . . . . . . . . . . . . . . . . . . . . . . . . . . .  417.26, 
Game board, O .  Weaver . . . . . . . . . . . . . . . . . . . . . . .• . . .  411,5� 
Garden implement, R. E. Gamble .. . . . . . . . . . . . . . . . . . 417.554 
Garment hook, M. Schloss . . . . . . . . . . . . . . . . . . . . . . . . .  417.590 
Gas and smoke consu ming furnace. Hartunll & 

Walsh, Jr . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . 417.558 
Gas, apparatus for the manufacture of, J. S C h lll -

neller . . . . . . . . . . . . . . . ••.•...•. . . . . . . . . . . . . . . . . . . . . .  417.341 
Gas burner, incandescent, J. L. Stewart . . . . . . . . . . . .  417.524 
Ga. engine, W. E. Crist . . . . . • . • . . . . . . . . . . . . . . . . . . . . . . .  417 .471 
Gas en�iue igniter, W. E. Crist . . . . . . . . . . . . . . . . . . . . . . 417.472 
Gas engines. operating, J. C. Beckfeld . . . . . . . .• . . . .  411,624 
G as for heating and illuminating purpo.es. appa-

ratu. for the manufacture of. B. T Babbitt • . . .  417,6I'Ji 
Gate. See Bridge gate. Farm "ate. Railway 

lIate. 
Generator. See Steam Ilenerator. 
Glass carrier. plate. Dickey & Duster . . . . . . . . . . . . . . 411.237 

G l assware, manufacture of moulded, fJ. Appert . .. 417,306 
Governor, steam en�dne, J. A. Seymour . . . . . . . . . . . .  417,515 
GrfLin, a pparatus for drying, heatinll, ("ooltng. or 

purifying, T. & G. M. Parkinson . . . . . . . . . . . . . . . . . 417.273 
G rain eltwator. Weber & Harrison . . . . . . . . . .. . . .  417,614 
Grain meter, A. E. Clay . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  417.54.l 

Grease cup, .T. F. Loner!!an . . . . .  . . . . . . . . . . . . . . . . . .  417.430 
Grinding horseshoe calks, machine for, G. W. 

Barian . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  417,532 
Grinding mill. portable, P. Hobler . . . . . . . . . . . . . • . . . .  417,423 
Guard. See Car guard. Saw guard. 
Gun, H. B. Gorton . . . . . . . . . . . . . . . . . . . .  _ . . . . . . . . . . . . . . 417.231 
Guus. firing attachment for breech-1oadinR', A. J .  

Wiegand .. . • . . . . . . .. . . . . . ... . . • • . . . . . . . . . . . . . . . . . .  417,698 
Hair curler. G. W. White . . . . . . . . . . . . . . . . . . . . . . . . . :. 417.656 
Halter. E. llarmon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . U7.ti:18 

Ha nger. See Door hanger. 
Harrow. S.  Cordeman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4l7.M4 
Harrow and CUltivator, J. T. Scarbroul!'h . .  417.651 
�rrow and culti vator, disk, T. MaxOD. . . .  . . . • 417.5i2 
Harvester. grain bindin�, .T. S. Davis . . . . . . . . . . . . . .fl. 473 

Harvesters and �raln binders, bundle carrier and 
dropper for, J .  A. G raham . . . . . . . . . . . . . . . . . • . . . . .  417,418 

Hats. bolder and packln" device for. W. M. Levy. 417.ti77 
Hay rake and stacker. W. D. Watkins . . . . . . . . . . . . . . 117.300 

Hay stacker. G. W. C .. l len . . . . . . . . . . . . . . . . . . . . . . ... . 417.353 
Heading machines. foot board for. J. N. & C. B. 

Oliver . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . U7,331 

Heater. See Car heater. Water heater. 
Heatin!! apparatus. H. O. & A. L. Sprague . . . • . . . .  417.500 
Heel machine, J. A. Jo •• elyn . . . . . . . . . . . . . . . . . . . . . . . 417.645 
H in�e, awnin� blind, F. M. Baker . . . . . . . . . . . . . . . . . 417/1'23 
Hinge, !!ate. W. W. Davis . . .. . . . • . . . . . . . .  _ . . . . . . . . .  417.234 

Hitching post. H. C. Williams . . . . . . . . . . . . . . . . . . . . . 417.617 

Hoe. doub le-actin� weeding, M. Rufe . . . . . . . . . . . . . . 417.144 
Holder. See Embroidery bolder. Paper roll 

holder. Piok or tool holder. Sad Iron holder. 
Hollow handled articles, manufacture of. H. C. 

Hart . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 417,2« 
Hook. See Garment hook. Whiflletree hook. 
Hoop. See Tank hoop. 
Horseshoe nail and blank therefor. D. E. K�mps-

ter . . . . . . .  " . . . . . .  . . .. . .. . . . . . . . . . . . . . . . . . . . . . . . . . . 117,490 
H ydrant ,  J. Dowllnll: .. . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . 417,6.'l3 
H ydrocarbon burner, WlJSOD & Mason . . . . . . . . . . . . . 417.300 
Hydrocarbon burner, W. Wilson . . . . . . . . . . . . . . . . . . .  417,457 
Hydrocarbons. burning. J .  Schinneller . . . . . . . . . . . . . 417,342 
Index cutter, W. Braidwood . . . . . . . . . . . . . . . . . . .. . . . . 417,M6 
Indicator lock, W. H. King . . . . . . . . . . . . . . . . . . . . . . . . . . 417.326 
Injector. steam, W. Barnett . . . . • . . . . . . . . . . . . . . . . . . . .  417.463 
Inkstan d, H. C. Thomson . . . . . . . . . . . . . . . . . . . . . . . . . . 417.373 
Iron. See Sad iron. Wear iron. 
Irrlgatin" apparatus, Rist & Chlbine . . _ _  . . . . . . . . . . . .  417.3:19 
Jar�. etc., cover fastening for, J. Campbell . . . . . . . .  417,544 
J ack. See Lumber jack. 
Jeweler's tray. I�. Hirsch . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . 417,640 

Journal bearing, W. S. �cales . . . . . . . . . . . . . . . . . . . . . . . . 417,3ro 
K napsack, C. D. Weldon . . . . . . . . . . . . . . . . . . . . . . . . . . . .  417.301 

Knife. C. F. Bush . . . . . . . . ,  . . . . . . . . . . . . . . . . . . . . . . . . . .  417 •• :19 
Knitti ng machine. circular. C. F. Carr . . . . . . . . . . . . . . 417.'lB2 
Knitting machine. stral!!bt, Seyfert & Donner . . . . . 417.514 
.l:nlttinll machine. warp, J. Berry . . . . . . . . . , . . . . . . . . . H7.221 
Lamp, M. S. Drake . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . H7.551 

Lamp, G. W. Woodward . . . . ' . . . . . . . . . . . . . . . .  417.620, 417.1121 
Lamp. arc. J. �'. Shawhan . . . . . . . . . . . . . . . . . . . . . . . . . . 417,516 
Lnddle carrier. J. Kitzinl!'er . . . . . . . . . . . . . . . . . . . . . . . . . . 417.491 
Lance. \V. Lorenz . ,  . ' "  • .. . . . . . . . . . . . . . . . . . . . . . . . . .  417,433 
Lanterns. inject.or for. C. L. Betts . . . . _ . . . . . . . . . . . . .  417,661 
Last. block fastener, M. IJ. Wright . . . . . . . . . - . . . . . . . . .  4li.3.1O 
Latcb. gate. S. Corrothers . . . . . . . . . . . . . . . . . . . . . . . . . . . .  417,408 
Lathe beds. machine for !!rin(\lnl<. A. Webster . . . .  417,61.S 
Latbes. tool feeding mechanism for, �'. W. Taylor U7.f>27 
I,ead and ba.e bullion from slag. matte., and 

speiss, apparatus for separH.ting, W. B. Deve-
reux . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . il.7.314 

Lead and base bullion from slag. apparatus for 
separating. W. B. Devereux . . . . . . . . . . . . . . . . . . . . . 417,31. 

J.ead. white . . J. F. F. F. Lowe . . . . . . . . . . . . . . • . . . . . • . . U7,434 
Leather cbanneling machine, Wrigbt & Rodgers .. nUllo 
Leather cutti nl!' machIne, .T. G. McCarter. . . . . . . . .  411,� 
Leather. m achine for the preparation of, C. 

Kllnlk et a! . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 417,251 
I,eg, artificial. P. C. Porter . . . . . . . . . . . . . . . . . . . . . . . . . . .  417_ 
Leveling upparatus. A. E. D. �'. D e  V illepi� ue . . . 411.236 
Ltghtninll arrester. P. Winsor . . . . . . . ' " . . . . . .  4 !'Ul95 
J�ightning arre8ter. Winsor &; WUl'u . . . . . . . . . . . . . . 417.(»& 

.I.m� IIIl1Q1liQQ, J. Wa)'laQd • •  . ,  , . . . . . . . . . . . . . . . . , . . . . . .... r.G� 
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JANUARY 4, I &}O.J 
I,lqul d., apl'!'ratus for the sale 01, H .  Wei&sen-

burl(er . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  417,34lI 
I,ock. See lndieator lock. Nut lock. Padlock. 

Percussion lock. Seal lock. 
LocO'uotive. A. H .  Ran k . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 417.586 
l .. ocomotive for tramways, hot water, A. L. Rich .. 41i.505 
Loom picker. C. Chippendale . . . . . . . . . . . . . . . . . . . . . . . . 417.665 
Loom positive sauttle motion. S. EI. Strowhrldl(e. 417.687 
I,ot>m .hedding mechanism. Sta1ford & Barrett .. . .  417.521 
I,oom sh uttle binding device. J. COWli:iI1 . . . . . . . . . . . . 417.312 
J-Jow water alarm, W. lI\ Hand . . . . . . . . . . . . . . . . . . . . . . .  417,675 
J .. ow water ala.rm. H. Sims . • • • • • • . • • • • • • • • . • • . . . . • . .  417.517 

I,umber jack. W. R. Markham . . . . . . . . . . . . . . . . . . . . . . . 417.200 

Mail pouch fastener. W. H. Horrall . . . . . . . . . . . . . . . 417.641 
Malt brushing machine. J. M. Case .. . . . . . . . . . . . . . . . . 417.631 
Malt stirring machine, C. S. Johnson et al . . . . . . . . . . 417.488 

Mangle and cupboard, combined, W. �'rantz . . .. . . 417.319 

Mat. See Wooden mat. 
Measurinl( apparatus. fl uid. P. Kaulfuss . . . . . . . . .. . . 417.568 
M easuring ve8sel for liquid�. J. P. Muller . . . . . o • •  0 417.576 

Medicine, topical remedy. I-JR Rosae & Buzard . . . . 417.254 
Metal to powder, apparatus for reducing, R. 

Yeilding . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4li.6:l2 
Metals into irregular shapes. machine for spin-

ning. J. Browninl! . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 417,226 
Meter. See Grain meter. Piston meter. 
Mlddlin"8 puriHer"T . A. Wablstrom . . . . . . . . . . . . . . .  417.4.>� 
Milk can. E. Plancon . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . 417,683 
Mill.  See Grinding mill.  Rolling mill. 
MiHstone feeder and cooler, Z. W .  Murphy . . . . . . . 417.498 
Motor or pump, H. �'. Hodges . . . . . . . . . . . . . . . . . . . . . . .  417.337 

MYsic boxes, damping device for, O. P. Loch-
mann . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  417.650 

Music leaf turner. E. J. Wittebolle . . . . . . . . . . . . . . . . . 417.696 
Music plate for mechanical in struments, O. P. 

Lochmann . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 417.64g 
Musical instrument! R. W. Pain . . . . . . . . . . . . . . . . . . . . 417,f>80 
M usical instruments. mouthpiece for, H. J . Dis-

tin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  417.413 
Nai1. See Clutch nail. Horseshoe nail .. 
Name plat e and letter chute, cDmbined. W. C. 

Dedrick . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 417,548 

Nose bag, G. D. Leonard . . . . . . . . . . . . . . . . . . . . . . . . . . . . 417.256 
Nose rinl( for bogs. M. Willeman . . . . . . . . . . . . . . . . . . . . 417.616 
Nozzle. spray. J. Bean . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 414.464 
Nut lock. J. M. R. G edney . . . . . . . . . . . . . . . . . . . . . . . ... . 417.417 
Nut lock. A. Page . . . . .  . . . . . . . . .  . . . . . . . .  . . . . . . . . . . .  417.580 
Oil burner. bydrocarbon. Ewert & Meblinl( . . . . . . . . 417.479 
Oil can, O. I. Hess . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 417.&39 
are concentrator. dry. M. B. Dodge . . . . . . . . . . . . . . . . . 417.476 
Ore, reducing unsm elted, J. T. Wainwright . . . • . . .  417,691 
Organ, R. W. Pain . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 417.581 

Oven door. W .  J. Wood . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 417.580 
Packet. L. S. Bell . . .  . . . . . . . . . . . .  . .  . . . . . . . . . . . . . .. . . . .  417.22JJ 
Packing and measuring vessel. T. F. Crary . . . . . . . . .  417.677 
Packing for vacuum railway brakes, rod, J. G res-

bam . .  . . . . .  . . . . .  . .  . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . .  417 .�21 
Padlock, J. Straubinger . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 417 JiO'] 
Pall or like receptacle. R. W arner . . . . . . . . . . . . . . . . . . 417.2!l!1 

Pails. hinge and co"er for sap. G. J .  Record . . . . . . . 417.281 
Paint composition, H. W. Clayton . . . . . . . . . . . . . . . . . . H7.66ti 

Paper hag machinery. C. B. Stil well . . . . . . . . . . . . . . . .  417.346 
Paper box blanks, attaching angle binding strips 

to. T. Remus . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 417.587 
Paper boxes, machine for making and coverinj!, 

J. H. Bitterlich . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . 417.53;; 

Paper clip. F. A. Ruggles . . . . . . . . . . . . . . . . . . . . . . . . . . . 417.4(,; 
P.aper making machin e, F. H. Cram . . . . . . . . . . . . . . . . 417.545 
Paper making mach i n e. F. A. Cushman . . . . . . . . . . . . 417.546 
Paper pulp machine. Reed & Martien . . . . . . . . . . . . . . 417.282 
Paper r"n holder and cutter. J. B. Seymour. Jr .. . . 417.59: 
Paper weight. J. H. Walker . . . . . . . . . . . . . . . . . . . . . . . . . 417.375 
Pavin g  block cutting machine, L. H. Southworth. 417.519 

Pawl and ratchet mechanism. O. K. McIntire . . . . . 417.2(,'9 
Penm •. nship li:uide, P. D. Horton . . . . . . . . . . . . . . . .. . . 417.559 
Percusbion lock, W. Lorenz . . . . . . . .  . .  . .  . . • . . . . • . . . . .  417.432 
Photographic apparatus for holding and exposing 

sensitive plates. Merrill & Wingo . . . . . . . . . . . . . . . 417.26;1 
Piano tuning pin. G. M. (l uild . . . . . . . . . . . . . . . . . . . . . . 417.674 
Pick or tool holder. Phillips & Byors . . . . . . . . . . . . . . . 417.502 
Pigeon boles. partition for. O. C. S. Olsen . . . . . . . . . . 417.439 
Pin. See Piano tuning pin. 
Pipe bendinl( machine. H. E. �'owler . . . . . . . . . . . . . . . 417.55.1 
Pipe union. lead. J. McAllister . . . . . . . . . . . . . . . . . . . . . 417 •. )93 
Pipe wren ch. J. R. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . 417.&;2 
Piston meter. P. Ball. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 417.308 
Planing machine, endless bed surface, W. H. 

Doane . . . . . . • • • • • . . . . . . . • . . . . . . . . . . . .. . . . . . . . . . . . . . . .  417.23H 
Planter. corn. J. Kelly . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  417.469 
Plant er. harrow. and plow. combined seed. T. J. 

Russell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  417.1)13 
Planter, potato. H. Thaden . . . . . . . . . . . . . . . . . . . . . . . . .  411.605 

Plow. S. H.  Walton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 417.;,76 

Plow and harrow, combined rotary, L. J. Bergen-
dahl . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 417.466 

Pneumatic engine. H. W. Metzing . . . . . . . . . . . . . . . . .  417.49.1 
Post. See Fence post. Hitching po.t. 
Powder. See Bieachinl( powder. 
Pre!s. See Copying press. 
Pressure, instrument for recordin� di1ferences of, 

C. Herschel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 417.245 

Printer's chase, Ekstrom & Galvin . . . . . . . . . . . . . . . . . .  417,478 

Printir::g machin es, device for vreventing o1fset-
tiog in, J.  H. Vivian . . . . . . .  . . . . . . . . . .  . . . . . . . .  417,2H7 

Printing machines, printing attchment for rotary. 
C. N. Roberts . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . . . 417.509 

Printing presses, perforating device for, G. N. 
Breed . . .  . . . . . .  .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  41 •• 682 

Pulley. band saw. J. R. Ho1fman . . . . . . . . . . . . . . . . . . 417.425 
Pulp machines, automatic severing device for. O. 

J. Tbomas . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 417.68\l 
Pulp screening machine. E. Victory . . . . . . . . . . . . . . .  417.451 
RaHway frOj(. J. T. Rlcbardson . . . . . . . . . . . . . . . . . . . . .  417.506 
Railway gate or signal , J. A. McGil! . . . . . . . . . . . . . . . . 417.:364 
Railway rail brace. T,. McElroy . . . . . . . . . . . . . . . . . . . . . . 417.499 
Railway rail tie, R. J ones . .  . . . . . . . . . . . . . . . . . . . . . . . . . 417.426 

Railway signa], Loy & O'Toole . . . . . . . . . . . . . . . . . . . . . . 417,'l58 
Railway switcb. J. M. Kincade . . . . . . . . . . . . . . . . . . . . . 417.427 
Railways. operating electric. E. E. Rle • . . . . . . . . . . . .  417.338 
Railways. rail supporting bar for street. J. D. 

-

Reed . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . 417.28:3 
Railways, stoCk gate for. J. Jackson . . . . . . . . . . . . . . . 417.248 
Rain or snow gauge. self-recording. S. P. Fergus-

son . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . 417.357 

Rake. See Hay rake. 
Reamer, expansible, T. Lonll . . . . . . • • . . . . . • • . . . . . . . . .  417,360 
Reclinin" chair, G. W. Spurr . . . . . . . . . . . . . . . . . . . . . . . 417.520 
Reduction machine, gradual. J. M. Case . . . .  . . . . .. . 417.629 
Refrigerator, J. W. El(an . . . . . . . . . . . . . . . . . . . . . . . . . . . . 417.414 
Re�ulator. Sell Windmill regulator. 
Ring. See Nose ring. 
Rock drilling machine. Withers & Edgar. Jr . . . . . . H'.RI8 

Roller mill adjustment. P. 'l'. Couch . . . . . . . . . . . . . . . . 417.409 
Rollinlll mill. P. F. Hanley . . . . . . . . . . . . . . . . . . . . . . .. . . 417.484 

Rotary bolt, J. M. Case . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 417.t>lO 
Ruming and gatherlnl( . fabrics. machine for. G. 

W. Weiss . . . . . . . . . . . .  " . . . . . . . . . . . . . . . . . . . . . . . . 417.455 
Sad iron. A. Rosa . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 417.285 

Sad iron bolder, R. A. Bums . . . . . . . . . . . . . . . . . . . . . . 417.228 
lEad iron, self-b eating, l ... 8V')ckMtrom . . . . . . . . . . . . . . 417,601 
dail  reeflng apparatu�. S. M. Ke!linger . . . . .  . . .. . .  417,324 
Sa.b fastener. J. W. Hosea . . .  . .  . . . . . . . . . . . . . . . . .  417.888 

BlISb f ... tener, 1I. C. ltoee . . . . . . . . . . . . . . . . . . . . . . . . . . . . 417.i89 

Jcitutifi c �mtritaUt I I  

Saw. G. N. Clemson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  417.404 
Saw frame, osclllatinlll. G. W. Bu"bee . . . . . . . . . . . . .  417.537 

Wooden mat. H, C. Bailey . . . • . . . . . . . . . . . . . . . . . . . . .  417.215 
Wrench. See Pipe wrench. c5 {J 

en Q) en s::: Saw gau"e and jOinter. R. E. Poindexter . . . . . . . . . .  417.277 
Saw guard, FJsher & M unselL . . . . . . . . . . . . . ' "  . . . . . . .  417,635 
Saw tooth. W. E. Brooke . . . . . . . . . . . . . . . . . . . . . . . . . . . . 417.468 
Scaffold. portable. G. S. MacLaurin . . . . . . . . . . . . . . . . .  417.678 

Screen. See Window screen. 
Screw cuttinl( tool. Ie Mischke . . . . . . . . . . . . . . . . . . . . . . 417.574 
Seal. R. M. Rose . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 417.510 
Seal for se .. l locks. Lea & Marks . . . . . . . . . . . . . . . . . . . .  417.358 
Seal lock. J. A. Kurtz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 417.568 
Sfal lock. Lea & Marks . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 417.35g 
Seat. See Water closet seat. 
Seconda,'y battery. J. W. Swan (rl . . . . . . . . . . . . . . .  " 11.047 
Sectional boiler. J. II. Ricker . . . . . . . . . . . . . . . . . . . . . . .  417.508 
Seed dril1. R. Gaten by, S r . . .  . . . . . . . . . .  . . . . . . . . . . . . .  417.005 
Semaphore settinl( apparatus, electric, �'. Stitzel . .  117.525 
Semaphore setting apparatutJ, electriC. Stitzel & 

Weinedel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  417.526 

Separatinlll machine. N. W. Holt . . . . . . . . . . . . . . . . . . . . 417.676 
Sewer trap. C. b'orth . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 417.636 
Sewing and looping machines, stop motion for, 

W. & H. Paulmann . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 417.333 
Sewing machine plaiting attachment. G. W. 

Weiss . .  . . . . .  . .  . . . .  . .  . . . . .  . . . . . . . . . . . . . . . . .  . .  . . . .  417.692 
Shoe. A. Chapman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 417.542 
Shoe. C. Wurtele . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 41 7.460 
iSboe holdmg device. W. W. Watts . . . . . . . . . . . .. . . . . 417.454 
Sifter, ash, J. Karle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 417.562 
Siu;nal. See Rail way shmaJ. Train signal. 
SinkJback. J. G. Morrison . . . . . . . . . . . . . . . . . . . . . . . . . . . . 417.266 

Smk trap. J. R. Reader . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 417.441 
Siphon bead. E. Radvanyi . .  . . . . . . . . . . . . . . . . . . . . . . .. . . 417.3�G 
Skylight. J. '1'. Pennycook . . . . . . . . . . . . . . . . . . . . . . .. . . 417.334 
Smoke consumer, Danford & Sag:3 . . . . . . . . . .  417.411, 417,412 
Soldering block. can. C. n. Ayars . . . . . . . . . . . . . . . . 417.380 
Sol dering machines. wiper for. Phelps & McNabb. 417.682 
Sold erinl( salt. A. R. Benson . . . . . . . . . . . . . . . . . . . . . . . . . 417.009 
S plint trimming machine. A. E. Tenney . . . . . . . . . • . .  417,604 
Spoke socket. J. H. Stich . . . . . . . . . . . . . . . . . . . . . . .. . .  417.598 
Spring. i:lee Veblcle spring. 
Spring forming machine, E .  D. Olin . . . . . . . . . . . . . . . .  417,272 
Sprinkler. See Automat.ic sprinkler. Water 

sprinkler. 
Stair rod secured. G. C. White . . . . . . . . . . . . . . . . . . . . .  417.529 
Stamp, hand, G. D. Prinu;le . . . . . . . . . . . . . . . . . . . . . . . . 4ti.278 

Stanchion, H. C. Miner . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  417.265 
Stave former. T . . I. Sullivan . . . . . . . . . . . .  . . . . . . . . .. . .  417.603 
Steam boiler. J. Wilson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  417.;;03 
Steam engine. M. P. A nderson . . . . . . . . . . . . . . . . . . . . . 417.;)79 
Steam engine. J. B. Stanwood . . . . . . . . . . . .  . . . . . .  . . . .  417 .li53 
Steam generator, J. E. Culver . . . . . . . . . . . . . . . . . . . . . . . . 417.385 

Steam generator, O. Kelsey . . . . . . . . . . . . . . . . . . . . . . . . . 417.325 
Steno"raphic pen. electric. A. S. Cooper . . . . . . . . . . . . 417.407 
Stenographs. automatic ribbon reel for. F. I:i". 

Matn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 417.:;61 

Stopper holding devices. device for inserting, J .  
J . Sands . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 417.446 

Stove attach ment. ttas, TJ. Stockstrom • • . . . . . . . • . . .  417,600 
Stovepipe coupling', J. A. Elliott . . . . . . . . . . . . . . . . . . . . 417,670 
Stovepipe thimble and fastener, combined, J .  

Baer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  417,531 
Strainer, funnel, IJ., Jr .• & Ii'. Buob . . . . . . . . . . . . . . . . 417.628 
Strainer, milk. R. Porter . . . . . . . . . . . . . . . . . . . . . . . . . . . . 417.584 
Stylus, S. n. Cole . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . 417.201 
Switcb. See Railway switch. 
Tank hoop. C. T. Bartlett . . . . . . . . . . . . . . . . . . . . . . . . . . . 417.881 
Telephone exchanue apparatus.  J. J. O'Connell . . . 417.271 
Telepbone. multiple. A.  M .  & T. R. Rosebrugh . . . . 417.511 
TelephoniC instrument, W. C. Barney . . . . . . . . . . . . .  411,660 

Tbill couplinj.(. J.  W. IIowgate . . . . . . . . . . . . . . . . . . . . . . 417.642 
ThIstles, etc .. compound for killing'. Canada. W. 

Burton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 417.229 
Tie. See Railway rail tie. 
Tile, metallic crest. C. B. Nelson . . . . . . . .  . . . . . . . . . . 417.270 
Tiles to walls, unitinll. L. Crull . . . . . . . . . . . . . . . . . . . . . . 417.2;l� 
Time detector. watchman's elect.ric, Norton & 

Cook . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . 41 7.501 
Tire tightener, F. �. l I olt . . . . . . . . . . . . . . . . . . . . . . . . . .  41i,;{22 
Toy, m echanical. J. A. Goodwin . . . . . . . . . . . . . . . . . .  417.t;;)7 
Trace fastener. safety. Seifert & Maliscbke . . . . . . .  417.449 
Traction engine, A .  J. Hart . . . . . . . . . . . . . . . . . . . . . . . . .  417,41� 
Train signal.  D S. McElroy . . . . . . . . . . . . . . . . . . . . . . . . . . 417.438 
Trap. See Back pressure trap. Sink tl'lt p. Sewer 

trap. 
Trap. N. Wall . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  H7.298 
Tricycle. L. Levin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  417.428 
Trough. See Eaves trou2'h. 
Trunk or traveling case. �'. J. Palica . . . . . . . . . . . . . . . 417.440 

Tub. See Wasb t.nb. 
Tube expander, W. n. John . . . . . . . . . . . . . . . . . . . . . . . .  417,:-l2a 

'rumbler washer and drier, I. Levitas . . . . . . . . . . . . . . . 417.257 
Tun nel. or shafts, buildmg, Sooy.mitb & Abbott. 4 1 7.288 
'l'ype-writing machines, key lever for. J. Brady . . . 417,6:W 
Umbrella drip cuP. W. C. Doddridg·e . . . . . . . . . . . . . . 417.316 
Upsettin" machine. W. R. Edelen . . . . . . . . . . . . . . . . . . . 417.669 
Valve for st eam engines, relief, G. A. Marsh, Jr . . .  417,329 
Valve, safety, C. H. Payne . • • • • . . . .  , . . . . . . . . . . . . . . . . .  417.275 
Valve. sand box, T. Austin . . . . . . . . . . . . . . . . . . . . . . . . .  417.214 

Vapor burner. Schneider & Trenkamp . . . . . . . . . . . . . . 417.343 

Vegetable substances, apparatus for treating. 
A. Chambers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  417.470 

Vebi.le, electrlcalJy propelled, W. Main . . . . . . . . . . .  417.259 
Vehicle running gear, M. Tompkins . . . . . . . . . . . . . . .  417.;;74 

Vehicle spring. T. E. Allen . . . . . . . . . . . . . . . . . . . . . . . . . . 417,461 
Vehicle. thr6e wheeled. J. S. Patmore . . . . . . . . . . . . . . 417.332 
Vehicle. two wheeled. E. F;Morse . . . . . .. . . . . . . . . . . . . 417.287 
Velocipede. O. Hammarstrom . . . . . . . . . . . . . . . . . . . . . .  417.433 
Vendill� machine, automatiC, H. T. Crepeau . .. . .  417.354 
Vent. J. F. Maeder . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  417.435 
Veterinary remedy, E. G. King . . . . . . . . . . . . . . . . . . . . . . 417.565 
Violi ns. muffling aLtachment for, W. Thompson . . 417.292 
Wall facinl< and decoration. L. Crul\ . . . . . . . . . . . . . . . 417.282 
Wash tub. W. H. Anderson . . . . . . . . . . . . . . . . . . . . . . . . . . 417.351 

Washer. Bee Tnmbler washer. 
Washing machine, A. A. Neif . . . . . . . . . . . .. . . . . . . . . . . . 417.679 
Washing macbine, C. A. Sorensen . . . . . . . . . . . . . . . . . . . 417.289 

Watch pinions, machine for pollshtng, C. V. 
Woerd . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 417.377 

Watche�, can non pinion for, G. E. Hunter . . . . . . . . 417,644 
Water aerater. L. S. Chichester . . . . . . . . . . . . . . . . . . . . .  417.664 
Water, etc., apparatus for pUrifying, aerating. 

and filtering, C. Telher . . . . . . . . . . . . . . . . . . . . . . . . . . 417,372 
Water cJoset or other tanks. operating machun-

ism for valves of. P. W. Doherty . . . . . . . . . . . . . . . 417,356 
Water closet seat, portable, H. H. Tittmann . .  . .  417,606 
Water heuter. R. Bigley . . . . . . . . . . . . . .  0 <  . . . . . . . . . . . . . 4 17,222 
Water-sprinkler. hand. G. W. Trabam . . . . . . . . . . . . . . 417.600 
Weaner. calf. J .  F. Miller. . . . . . .  . . . . . . . . . . . . . . . . . . 417.494 
Wear iron. vehicle. J. M .  R. Gedney (r) .. . . .  . . . . . . .  11.046 
We1ding steel, composition for, A. J. Hjnde� 

meyer. . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  417.485 
Well boring machine, G. S. Bartholomew . .  4 : 7,352 

Wbeel. See Fifth wheel. 
Whimetree. H .  H. Brandes . . . . . . . . . . . . . . . . . .  . 
Wbimetree, W. A .  Miller . . . . . . . . . . . . . . . . . .  . 
Whimetree hook. J. H. Rabe . . . . . . . . .  . . 

4 1 7.224 
4 1 7.57;) 

j : •• 585 
Winding. swift for silk, W. F. & L. P I { n c h '<':' pP le l' � ' IA24 
Windmill.  O. H. Donley . . . < I 7 ;')Hl 
Windmi1 l governor, '1'. IJ. Regester 
Windmill  regulator H. L. }I'erris 
Window screen, J CheimL . . . . . . . . . . . . . . .  . . 
WIn! WilllUllg machU1�, E. Beals . . . . • . . .  , • •  , • •  , " . . 

I I ' .;")" :'; 
� i 7.� [ I ;  
4 i 7 . �O:) ! 
m.�l� I 

Yeast. apparatus for making. T. VogeL . . . . . . . . . . .  417.611 

DESIGNS. 
Badge. W. P. Daniels . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  19.486 
Book or album . M. and A .  C. Hafely . . . . . . . . . . . . . . . . . 19.487 

Broom holder. W. Schroeder . . . . . . . . . . . . . . . . . . . . . . . . .  19.517 
Burial casket. C K al'(elmacher . . . . . . . . . . . . . . . . . . . . . . .  19.506 
Carpet. E. Poole . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  19.496 
Han dle for spoons. etc . •  G. W. Shiebler . . .  19.497 to 19.503 
Hotel exterior. W. K. Benedict . . . . . . . . . . . . . . . . . . . . . . .  Ig.484 
House, exterior of a country. A. Lacroix. Jr . . . . . . . 19.490 
House, exterior of a country, A. B. Morison. . .  . . . .  19.491 

Jar. G. C. Sawyer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 19.516 
Lock trlmwinl<. H. W. Gebauer and W. H . J ohnson. 19.505 
Oil clotb. C. T. and V. E. Meyer . . . . . .  . . . .  19.507 to 19.514 
RUIl. J. Pegel. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 19.492 to 19.4% 
Spoon. A. �'. Jackson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  19.486 
Stocking supporter, G. H. Pbelps . . . . . . . . . . . . . . . . . . . . 19.515 
Store building. front of a, A. TJ8croix. J r  . . . . . . . . . . . .  19,498 
Stove. beating. H. C. Bascom and T. S. Heister . . . . 19.483 
Toilet article hanger. J. W. CampbelL . . . . . . . . . . . . . . 19.485 
Tongs. candy or sugar. A. G. Cox and O. J. Buck . . .  19.504 

TRADE MARKS. 
Axes. Haynes. Pillsbury & Co . . .  " . . . . . . . . . . . . . . . . . .  17.287 
Beer. bottled. Southern Brewinl( Company . . . . . . . . . . 17.2!l1 
Blue. laundry. Heller & M erz Com pan y . . . . . . . . . . . . 17,28 1 
Bll1ing� laundry, Carter, Dinsmore & Co. . . . . . . . . . . .  17,278 
Boots and shoes for women, misses, and children. 

Faunce & Spinney . . . . . . . . . . . . . . . .  . . . . . . . . . . . . .  17.280 
Boots and shoes, rubber. Dugan & H udson . . . . . . . . 17.�79 

Canned lobster. �'. Reisat & Co . . . . . . . . . . . . . . . . . . . . . . . 17.28� 

Q) 
....J 

Chicago Nickel Works 
MANUFACTURERS O.l!' 

M etal Specialties, etc. 
We make a specialty mAnufacturing- on contract all 

kinds of patented metal urticJes, smal l  machinery, etc., 

fgri���s���e::t�d':t��.f�'���i.ngT��dl:;���{Nrcko:t�I:::r�� 
establishmen t .  i n  the West. O btain our estimate on 
work and submit meritorious patents. 
Chic81l1o N ickel Wks., B;l & g5 E . Ohio St . • Chicago. I I I .  

�, � 'U � """ s:: 00 b Cigars, J. Barzana . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 17.276 Z. � � 'd � Cigar8. Berninll:er Bros . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . , 17.277 = � � � § � Cigars, J. F. Markey . . . . . . . . . . . . . ' . . . . . . . . . . . . . . . . . .  17.285 0 E....2 = ;, � -= Cotton lininl<s. A. G. Hyde & Sons . . . . . . . . . . . . . . . . . 17.282 < � .5 .r: % rtJ = Cotton sheetings and shirtings. J ackson Company. 17,297 � ==== = � � � -3 Dress stays, A. Kelley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 17,298 � _ ___ � � .� 2 � 
Extracts. fl avoring. Chapman & Smith Company . . . 17.295 � � """" +L QI � � 
Honey. S. S. A lderman and J. B. Roberts . . . . . . . . . . . 17.274 i: g,. � ,, ;,;; 
Lini ment. S. IL Pierson & Co . . . . . . . . . , . . . . . . . . . . . . .  17.283 � :::! 8 a � Q 
Medicinal lotions and inhalents. Melton & Earle . .  , 17,29P Q -=-=- IW ..... ! C • 

" ... 0 1l fl< :!l  Medicine. cough. S. K . Pierson & Co . . . . . . . . . . . . . . . . . 17.284 Eo< � [;IiI S ... .. ,g 
Oranges. A. W . Price . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . l;.288 "" - � � .E ::: :3 Photographic paper and chemicals. C. B. Richard � � � � ...... 

..... � = rtl 'g 1ll � 
PhO�O��:�:;y �h�;';i��l" ��bst����� '��d prep�;�: 17.290 

� � � � 85 � � tiona used i n .  A ct 1en�G esellschaft fur Anilin =- ;... 
Fabrikatioll . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . 17.273 � � § ! � � � Saws. E. C. Atkins & Company . . . . . . . . . . . . . . . . . . . . .  17.�75 :: -== ... 0 "' ... .:0; 

Soap. G eorgia Soap Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  17.296 :; � S � :g Tobacco. cigars, and cigarettes, smoking and ,.,., ==::::::. -g -5 � � chewing, .T. G. Butler & Co . . . . . . . . . . . . . . . . . . . . . . . . 17.294 """, ......- - = Q,) 
Undergarments. rMorm. A. J .  �li l 1er . . . . . . . . . . . . . . . 17.286 � � � .[ � Yinel(ar. Tomato Vine"ar Compan y . . . . . . . . . . . . . . . . 17.2V2 The Rapid Roller Copier, E-- <: g � 

A printed COpy of' the specltlcatlOn a n d  drawing of Off' S . It M f C any patent in the foregoing list will  be furnished from , I ce pec l a  y g. o. 
this office for 2 5  cents. In ordering pl ease state the ROCH ESTER,  N. Y., U. S. A .  
name and number o f  the patent deSIred. and remIt to Bran ches and A gencies in th e Principal Cities of the 
Munn & Co., WI Broadway, New York. United States and Foreign Countries� 

VallRdilln l"atenr.s may now be obtain ed by the 
inventors for any of the inventions named in the fore­
gOing Jist. provided they are simple, at a cost of $4U 
each. If complicated the cost will be a little more. E�or 
full instructions address Munn & Co., 361 Broadway, 
New York. OWer foreil(n patents may also be obtained. 

Inside Pagf", ellch i n werti oll  - .. _ ,. �") cents a line. 
Back Paae. ench i ll S e t'ri o l l  .. .. ..  81.00 a l i n e .  

The a.bove are chargefl p e r  agat e l i ne-about eight 
words per line. 1'his n o tice show8 the width of the line, 
and is s�t in agate type. l'c]ng-raving8 may head adver" 
tisements at the same rate per agate l ine,  by measure­
ment. as the letter press. A dvertisements must be 
received at publicati on office as early as Thursday morn­
Ing to appear in Il ext issue. 

U SE A OAMANT WALL PLASTER 
A�t��!f:��b�:.n:o't c'li�� 
�� �t

i
'��� '

w !�e�� ��!���!��: 
germs. 1t dries in  a few 
hours. It can be applied in 
any kind of weather. It is 
in general nse. Licenses 
granted for the mixing. 
using, and selling. Address 

ADAMANT MFG. GO. 

Patent Foot Power Mach ine 
Complete Outfits, 

Wood or Metal workers withuut steam 
power. can successful1y compete with 

�1 iJo�i s�'lhWG
uSWfngh'in::;' 

latest and most i mp�oved for practical 
shop use, also for Industrial Schools, 
Home Training, etc. Catalogue free. 

Seneca F a l l s  Mf2. Co. 
695 Water Street. Seneca Falls. N. Y. 

llor Decorative­
SUl'�ical . Dental. 

poses. From � 
er. From 2� 

Catalogue on 

E D I S O N  
H arrison. 

Experimental , 
and other pur­
to 1:lti candle pow­
to 40 volts. 
application. 

LAM P CO. 
N. J .  

THE P E N N A .  D I A M O N D  D R I LL &. M F G .  CO. 
B l lt D S JlORO. l'A • •  B uilders of H i g h  Class 
Steam Engines. Diamond Dril ling and G eneral 
Machinery. Flour Mill Rolls Ground and Grooved. 

r: • " 

] :1 oj ... I 

R R E S S E S 60 TO 500 TONS, 
• by Hand o r  Power. 

Fo," nl_o8t every pUI"'P08e .. equiring 'Pl"eS8bre BOOMER &. BOSCHERT PRES S  QO. 
& fId  to. aI';> Weot W ster Street, �.. S;yr .. c ....... N. " •• 0. IS. 4. 

WATER MOTORS 
Fo.l� Driving all kinds of Ligh t Machinery from Artesian. 
If'''ells or Hydrant Pressure. Can n ame a half dozen other 
makes of motors that we have displaced with our motor. 

OU]' VEl'iTI)..� TING FA N will run witb le.8 pow-
C.:rc�l���\J���� �e..To

a
l�kC;. ,  ��� JS1.�c�i��g,

rifl� 
Mention this paper. 

S ILSBY'S STl lM H l lT l R S  
Simple,  Cheap, and Safe. 

Require no brick work. Rr£' econum­
leal in fuel, and abf'olutel y 

auto matIC. 

The S i lsby M fg. Co, 
246 M A I N  ST., 

H I C H  S P E E D  A U TO MATIC 

ENGINES 
WOODBURY ENG I N E  CO. , Rochester, N .  Y. 

Pennsylvania Agricultural Works, York, Pa. Farqall.ar's Standard Ensines and Sa" Bills. 
Bend for Catalogue. 

tionary, Traction and . .. .  _ _  . .  ,c ;';" 
pnea aspecllLltl. W'Lrr.,DI<;d;,�;;�i;; 

Addr ... A. B. FARQUHAR & SON, Tort, ... • STEEL TYPE for TYPEWRITERS, 

"- . 
Stenc i ls ,  Steel Stamps, Rubber 

• I' and Metal Type Wheels.  
" I' W  Y Ol'k Stenci l \Vol·ks. l.UA'8. 

• 100 N assail e�r�ot, New York. 
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12 Jcitutifi c �tutri. tau. 
U .  S.  MAI L C H UTES. 

WITH FREE P. O. Collection Service as in Times, 
Tribune, Potter, Standard, Equitable, Aldrich, Mills and 
others. Should be in all office buildings and Hotels. W��E C UTLER M FG. CO. ,  Sole  M akers, 
PAT ' O  A N D  AUTH O R I Z E D .  ROCH ESTE R .  N . Y . •  

It should be use� by EVERYBOD.Y dealing with percentage for mercantile purposes-not Bank Discount. � pracl lcal means of rapIdly B It gives at a glance the net Of� Postpaid $3 00 reachillg llbsolutely accurate re· any sum at a great range of dis· W J L'Arin su1ts withOl�t the mental wear �0!lntSt simple and complex, and 37 Chambers si. of computmg. It IS accurate, rapid and practical. New York. , � D_D�S_ ISC QU N T1: O a K 

CUTLER'S PO��.J!!�1,� 1 
Catarrh. Bronchitis, A 8th .. 
rna, and nIl disease!:' of the 
Throat and J,ung� . .  Con­
sumption-if taken in sea.­
son. 1'he King of Cough 
Medicines. Will correct 
the most offen�dv� breath. 
Carried handily as a knife. 

This LER i s approved by PhYl'licians and by the Medical Journals. By druggists for $1.00 ; by mail $1.25. 
W. H. SMITH & C O . ,  Prop'n, 

410 Michigall  Street, Buffalo, N. Y. 

OTTO GAS E N G I N ES .  
Over � � . U U U  ,",old. 

IIorizontai . . . . .  Otto Gas Engines. 
Vertical . . . . . . . .  Otto . . . .  Gas Engines. 
Twin Cyl inder . .  Otto . . . .  (?,as Engines. 
C b' d . 

Ott 5 Gas Engines om me . . . . . . . 0 . . { and Pumps, 
C b' d OLt 5 Gas Engines om me . . . . . . . 0 . .  ( and Dynamos 

OTTO GAS ENG I N E  WORKS, 
CHIC A I ; ( I .  I' l l  I I.ADI<: L I'HlA. 
New York A ge u c y ,  lS Vel<ey Street. 

VAN DUZEN 
AS ENC I N E  
N O  B O I L E R .  N O  COA L. 

NO E N G I N E E R. 
E",tra WATER REN'1 

or INSURANOE. 
INSTANTLY STARTED. 
DURABLE, RELIABLE. 

and ECONOMICAL. 
for description and prices. 

Van Duzen Gas Engine CO., 
,--,,"-1_ .'., E. 2nd St •• CINCINNATI. O. 

Shepard 's New $60 Screw· Cutting Foot lathe 

Tho LOD� & Allstattof Co. 
Doub l e ,  !"'i i uK'le. A lia-Ie­
Har, H a U l'"  Horizolltlll, 
Twi l l ,  B o i l er. �pnci llg, 
Gate, Mul ti p l e .  B eit, 
and Steam- Driven 'Pun�hla an! �hlara 

OVER 300 !ilIZE"';. 
ALSO 

Power Cushioned Hammer 
Send for llew cataloll(ue No.16 - ----- - -------

L. S. G::El.A VEIS d:J SON, 
Liberty Street, N e w  York. 113 Devonshire i"!treet, Boston. 

�ork._, R.ool:l.es"ter, :N'. 'Y., 0. S. A.. 

Add ress T R EVOR &, CO., Lockport, N .  Y. 
-FOR-

SPECI A L  M AC H I N E RY 
AS FOLLOWS : 

For SHINGI,E. HEADING, and STAVE MI L LS ; f01' HANDLE . FRUIT PACKAGE. and CHEESE BOX FACTORIES ; for 

WOOD PUL P  MIL LS. 
..; Itoot and Power Lathes, Drill 
:! ��

e
�:�

B
Ch�

C
:����:�dr!l��,p;i�i 

Send for " Catalogue A H  of Shingle, Heading, and Stave Machinery and Veneer Cutters j for H Catalogue B H  
II) Drills. Dogs, Calipers. etc. Of Handle Machinery ; for " Catalogue C "  of 
� Lathes on trial. IJathes on 
:1 PWe'::�Dior cat"IOgUe of Outfits ..... 00:0 � ...... � II\Jr A CII!P�"�"'� �. 
d for Amateurs or Artisans. VV -- '-' .... ....� � ..... , ... � � 
... Address H. 1 .. SH EPARD, 

S E A  H O R S E. 
'I'his IJeather is deservedly 

popular with all polishers of 
Metals, and is Buited to all kinds 
of work. The young Walru8 
hide tanned, weighs about 25 
lbs . • and is about one-half inch 
thick, while the older hides 
weigh from 60 to 180 lbs. each. and are from three-quarters to 
one and a half inch thick. 

(according to thickness) . $1 to $2. Send for 
prices to GREENE, TWEED & CO., 

83 Cham bers Street, New York City. 

THE AMERI�AN ULL TELEPH�HE ��. 
95 M I LK ST . ,  BOSTO N ,  MASS. 

This Company owns the Letters Patent 
granted to Alexander Graham Bell, March 
7th. 1876. No. 174,465, and January 30th, 
1877, No. 186. 787. 

The transmission of Speech by all known 
forms of Electric Speaking Telephones in­
fringes the right secured to this Company 
by the above patents. and renders each 
individual user of telephones not furnish­
ed by it or its licensees responsible for such 
unlawful use. and all the consequences 
thereof, and liable to suit therefor. 

,., ����;Iiiilll- A GENT, � !.. 
134 E�'t.;i�:�r�eJhiO. TC>::BOGrGrA.:N' e LlZ:DE ... en � ,.; .. .. 0 The undersigned wishes to commull icate with some 

one competent to furnish design and drawings for the 
construction of a 1lob0j"f

an l:"lide into t h e  water of a 

DOES YOUR PATENT PAY? 
J f not, you should send for circular of book " lIow to 
Make a Patent Pay," by a successful inventor. Treats 
on how to invent, how to interest capitHI, how to esti­
mate the val ue of a patent, bow to sell patents, on fonn­
ing companies, forms for licenses, etc'. Price 81.  J. F. DAV ISON & CII . • 1�0 B'·"'Hhv ay. N .  Y. 

Scientific 8!!Q! Catalogue 
RECENTLY P Il IJ I .I S H I<.D. 

Our new catalollue containing over 100 page�, includ­
lnll works on more than fifty different subjects. Will be 
mailed tree to any address on application. 

M U N N "" C II  . . PUblishers Scientific American, 
361 Broadway, N ew YOJ'k. 

B A R R E L 
MACHUiERY. 

E. a:. R. HOLMES, 
BUFFALO. N. Y. 

t OO View .. ,A ' RDd �("rf>en, 9 x D  
r�t: � [I3LANTERNS $30 -= Wonder Catalogue Fr ••• H:BACH & CO • •  S09 Fllbert !lt.. Phl! .... P ... 
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MANUFACTURED BY 

The "Morris" 
T Y P E W R I T E R. 

�==�_ Writes 10 Words a JUinute. 

Price $15.00 
Perfect Letterinlt. 

Exact Alignment. 
Samples of writing and 

14-page illustrated cats­
IOll(ue cheerfully sent on 
application. 

The Hoggson & Pettis Mfg. Co. Specin l l n duceln e u ts 
offered A ge n ts to sel l 
I, h i s  m nchine. NEW HAVEN, CONN. 

Pl�t�nH�t W�t�r B�il�r 
WHY IS I T  S U P E R I O R  TO ALL OT H E RS ? 

It Itas the Most Direct Heating Surface. 
Perfect and Posi tive Cil'cul atlon. 

1 3  F t F· T I-Heat a n d  Water movin g  ee ne rave I" tbe s a m e  direction. 
Each Section fOt'ms its p¥oportion of Fire Pot. Smoke Flue, an" (Hoate Surface. 

Easily cleaned, as all Fire Surfaces can be seen and reached. Hocking ���d� ���� �:��3�rt�
o
:�

o
fn���tr"cfi��:

n
l�'b�:t�� ".fa'i,�:tC���ct��� 

vents t.he loss of radiating heat into basement. A boiler which has never 
failed to give sat.lsfaction. Write for catalogue " SA." Address 

E U R E KA STEAM H EA.TI N C  CO.,  
300 i"!tate Street, Roche.ter, N .  Y. 

r�
t
�:� W��d st��l��incii1tii;jF&%. 

L. ANDERSON, 

ALL�LE: CASTI N GS FROM S£ECIAL rRN S }i > � 

AND FI NE  GRAY I RON ALSO ST E E L  

O f iN E- TINNING J� P/l�� "" AS F IN ISH ING . NN IN G -;-;:;-"'..{ . 1  TI10M LEH IGH AVE II< AMERICAN 5T PHIL' �"-- , 

T H E A R M S TR O N G  M F G .  C O . BRIDCEPORT, CONN. 
WATER, GAS AND STEAM: FIlTERS' TOOLS • 

!oItocks alld D i eM fm' Pipe. Bol ts, 0. .. . 1 II1'as8 Pipe, 
Wl�ellcbe8. Pipe V i Mf>S, Pipe Cutters, etc. 

Catalogues sent free on application. 

T H E  CA L D W E LL 

Sash Balance 
A Superior Method for BalanCing Sasb. 

No weights, cord, or box frame8-. A pplied either at 
�th

s
�
d
£w� i��lb o�:l)r��. °l:k 

t
�Jie 

b
�!�d�� .. �a�r��e

u
��� 

them, or write to 
CALDWELL MFG. CO .. Rocilest"r. N. Y. 
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HOSKINS '  PATENT HYD RO-CARBON 

Blow-pipe and Assay Furnaces. 

No dust. No ashes. Cheap, effective, economical, port­
able, and automatic. Send for Price-List. W. HOSKINS. 8 /  So. Clark St . . Boom 50, Chicago,IU. 

The Improved 
Rider Hot Air 

PUMPING ENGINE 
Uses Ooal, Gas, or 

Kerosene Oil for fuet 
Over 5000 in nse. 

SEND FOR 
New Catalogue A.. 

SAYER & CO., 
3 7  DEY STRE ET. N. Y. 

The Dr��er ne��rQing Therm�m�ter 
Gives an absolutely cor .. 

rect and continuous record 
in ink of the t.emperature I 
on a weekly chart. 

An invaluable accessory I 
in factories, cotton mins, ! 
dry kilns, and many other 
industries where recorded 
temperature is of import­
unce. 

For further particu1ars, 
address 

The DraDer Mf[. Co. 
152 Front St. , 

I titufi!it 1\lUtrteJU. 

N o .  A Band Saw. 

The Egan Company, 
26 1 to 28 1  West Front St. , 

C I N C I N N AT I ,  O H I O, U .  S. A.,  
MANUFACTURERS OF 

woonWORKING MACHINERY 
I.argest and most �omplete line I n  the UnIted States. 

Latest Designs. Latest Improvements. 
SEN D FOR PRICES AND C U TS. 

Our great claims 
to superiority are t h e  convenience 
and durability of all Ollr maehines, 
and excellence of workmanship. 

A Co m p l ete Li n e  
of the latest improved tools for 

PLAN ING :MILLS and SAW MILLS, 
CARPENTER SHOPS, 
S A S H ,  DOOR and BLIND WORK, 
C A R  and RAILROAD SHOPS, 
FURN ITU RE and C H AIR FACTORIES, 
CARRIAGE and WAGON FACTORIES. 

T H E  C E L E B R A T E D 

Howard Warm Air Furnacos 
HAVE NO EQUAL FOR 

ACTUAL ECONOMY, D U RABI LITY, and S IM PLICITY 
in MANAGEM E NT. 

Howard Furnace Company 
529 and 531 So. CLINTON:STREET. 

Syracu.e, N. Y • •  
AND \ 

BEBLIN, ONTARIO. 

_______________ N_e_w_y_o_r_k_. j�O :a\�
e
�;_�a·I!!Ji�g �';;r�!la� Dealers. 

� � <  
1.11 � ui  
:z: 8 -
� .; .;:: ::l 
... � �  :­..: ::; "  >­
.... 8 � -
� � i', Z , 
< ,;; .s: < :. � �  � 

BEST IN T H E  WORLD. 
" " I­� .c O: :::l 

: ; � u5 A .  CUTLER & SO N ,  Mfrs . ,  Buffalo, N .  Y . ,  U. S. A .  
_ .c � �  -; i � I Cleveland & Hardwick, 12th & Wni ll ut SIS.,  E R I E , PA l , U I  S I A. 
� � � STATIONARY 
_ B ::l DETACHED, 
-" :::!E PORTA B I.K 

------------------- SEMI-PORTA BLE, 
-

I fftP')PonchinrPress!l 
D��!I!.!!!!�I!.T!� 
SHEET METAL coon. HAMMERS DRDP F. DRC,.C8, •••

. . SIII .. &; Parker Press Co •• 
........ CIOlIL 

Branch Office and Factory. 203. 205 & 207 Center St •• N. Y. 

B EST !!rI�\T TELEPHONES 
SOLD OUTRIGHT. 

Unexcelled in Tone nnd Quality. 
Thousnnds in Daily Vse. 

Satisfaction guaranteed_ 
Send two 2-cent stamps for illustrated 

catalogue and circulars. 
T. G. E l,LSW O ttTH, 

1"" West St., N. Y. City. 
MANHATT A N  

S E L F ' L U B R I C A T I N C  
Plumbago Packinll' 

i s  the  best to  be  had for Steamers, 
Locomotives. Stationary Engines, 
Pumps, with oil. hot or cold water. 
Valves, Steam Hammers, etc. It is 
made round and square. 

Send for c ircu lars, or sample for 
trial to the General Agents. 

GREENE, TWE E D & CO.,  
8 3  CHAMBEUS ST., N .  Y. 

COM H I N ED 
AGRICU LTURA L 

ENG INES 
STATIONA U Y, 

PORTA B L E, 

and VERTICAL 

B O I L E RS. 
MlbD CRUCIBLE STEEL CASTINGS ! 

Hurried orders can be fi l led with i n  One Week, as but slight anneal i ng is requi red. 

Syrac u se Ste e l  Fo u n d ry Co. ,  Syracuse, N .  Y. 
�� ... _ .... , The New Non-Con-
... � ..... ---- . dueting Material. 

is a F](>xible Felt JD ade of Pu re A sbestos, in a fi n el y  divided fibrous state' indestructible 
Ua��

a
j:rt

d
i�

n
�;i.

e
.
l
i�:nad:cit�� .. ���1i�1���· ��dSe r:lt�yB���I'���f701��o��i�::�8�n� 

sheets and rolls for large surfaces. Send tor Hanlples. 
ASB ESTOS B O I L E R CO V E R I N CS, 

STEAM PACK I N C ,  ASB ESTOS CLOTH, 

IF Copyrighted, l&'l7, by TllE CRALMERS-SPEIWE 00. ASB ESTOS B U I LD I N e  PAP E R ,  etc. 
T H E  C H A L M E R S- S P E N C E  CO.,  4 1 9-425 E .  Eighth Street, N E W YO R K. 

Stanley's Universal Hand Header 
For Beading, Reeding, FllliiDg, or for light Routering. 

No.66. Iron Stock, with seven Steel Outters, 81.00 
Sold by all H ardware Dealers. 

001.lX> X>:E'l..A.�::N' S W E L D L E S S  ... \lB1.. 1..��  � &, Co. 
. .. '" (;'S So� "'l�eel. 

S � )o\\� s. \.t� '" �\etC"e;e� 'iot�· 

A N E W I N V E N T I O N !  

HA I .�r!�e SJ!�! !fa£�IJ�A�O�k 
Saved to BuHders, Contractors. Machinists . 
Butchers, and others. 

Admitted to be the greatest improvement 
ever made in tackle blocks. The cheapest in 
the market. Write for catalogue. 
F U I.TON I RON  & ENGI N E WORKS �,. Hrush SU'eer, 
Established 1852. DE'l' ltOIT, MICH. 

L; S. STARRETT, 
Athol.  Mas� •. I ' . S. A.  

:'Ianufacturer Of Fine Mechanical Tools. 
Send stamp for Catalogue showing best line of im­

proved fine tools yet made. 

THE KODAK 
Embodies the only system o f  continuous llJm photo­

graphy. World-wide Buccess. 
" You press the button. We do the rest. " 

Or YO'll can do it 1J01trsclf. 

THE EASTM AN DRY PLATE A N D  F ILM CO. 
Price $25, loaded for 100 pictures. Reloadtnl( $2. 

Send for Kodak Primer, free. ROCHERTJtR, N. Y .  

DRIVING re:tlU�:i�fa: Vulcan Iron Works, 80 N. Clinton St., Chicago. 

Barnes' Foot- Power Machinery 
Complete outfits for Actual Worksnop 
Business. A customer says : .. Consid· 
ering its capacity and the accuracy of 
your No. 4 Lathe. [ do not see how it 
can be produced at such low cost. The 
velocipede foot-power is simply ele .. 
gant. I can turn steadily for a whole 
day. and at night feel as l i ttle tired 
as if I had been waJkin� around." 
Descriptive Price I..Jist Ifree . 

W. F. & JOHN BARNES CO., 
1999 RUBY ST .. Rockford. Ill. 

TYPEWRITERS 
Send for New Illustrated Vatalogue descr1bing ail Ma­

chines. Largest stock in America. 
New or Second - hund Typewriters of al l makes. 

Machin .. Rentea in awy part oj the country. Supplies In 
abundance. Prices the lowest. 

NATIO N A L  T Y PEWRITER EXC HAN GE, 
161 La Salle Street, UhlcOIIO, J lI. 

WE M A K E  A LL K I N DS OF 

PHOTOGRAPH IC OUTf ITS fOR AMAHURSI 
Send for our New I llustrated Catalogue and 

copy of Modern Photography. 
ROCH ESTER OPTICAL CO. ,  

1 8  A Q U E D U CT ST • •  R O C H EST E R, N .  V. 

The First Prize of a Gold Medal awarded the 
H Hammond "  at the PRris ExposItion. 

THE HAMMOND 
TYPEWRITER CO. ��, 441, 449 East 52d Street, 

;;;; NEW YORK , U. S. A. 

ELE�TnI� LI�HT 
Where water pressure is avatlable, 
we are preJ>ared to put In isolated 
plants. guaranteeing success. 

Tuerk Hydraulic Power Co. 
1 2  Cortlandt Street. 

N E W  \l ORK. 

World 's Pr ize M ed als Award ed F. S. Pease's I m proved Oi ls 
El. ai1road., S"tean::l.er, ::JY;acl11.:n.ery, and. Elurn1.ng 01.1.&_ 

pM1�g;1�)h'�t�
2
isj��r��r1���7r�

e
���;��:��7���{,i:i'ti�1�:��! 

188G j GralJd Gold Cross f 'f  Honor, Vienna. 1�7:1 ; Gold  
Medal of ProgreRR. 1873 ; C."ntennh. }  Gold Med;l l . lRio (the 
only one) ; Gold Medal Cni tf'o Rtates-Ameri(';an Insti .. 
tute. 185tHRm-lR78 ; On I y Gnlrt Medal, Paris. 1878, to the 
United States ; al l t.he 7 .\teriaIR. �xposttio.n RailwAY Ap.­
pliances, Chicago. \88� ; Gold ;nednl , Pnris_ 1 S�9. 

F S PEAS E Greatest Prnctical Te., F. ,· e,· Made. All the 
E t bl' h d 1 848 Manufact r r of 0'1 machtnery of the Centennia.l H:xhi hit ion, 1876. over twen_ S a IS e '

. • 
, U  e I t!ufl�7�;��':.c\����g'a:���o;;'t{��'ii� ;:;l1 r�I��t.'�Go�a"i!� leather building, saw mill and annexes. rnn for O1,er one. Ita", ?lear 111ithout a warm bea.r1in.g. PeRRe's lm

�
roved. Oil 65 & 67 Main St., 82 , 84 & 86 Washington St. , Buffalo, N. Y. U. S. A. :i��euii3 tg"ct:l'e

e
,������

e
�ng�; f�Nllf1��,� wor d's Fal .. 
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SIANLEY��:�f.l�:lNI)tB:�E�LITTING 
No. -ia. Eighteen Tools, Bits. etc. $S. OO 

SOLD BY ALL HARl>W ARE DEALERS. 

-FOR-

Wall Plaster & Ferti l izers 
MANUFACTURED B Y  

Alexander, Brad ley & Dunning, 
Syrncuse, N .  Y . . U. S. A.  

91 &; 92 WATER STREET, 
Plltsbu .'gh .  � n . ,  

Manufacturers of everytbing needed for 
.a.B..T:.!JI!J:E.a.N �ELLI!J 
lor either Gas, Oil, Water, or Mineral 

Teats. Boilers. Engines. Pipe, 
Corda.ge. Drillin� Tools, etc. 
I l lustrated cat.alogue, price �I;I�� JiSls an

o
d
n 
d;:����:. 

sheets 

ARTESIAN 
Wells, Oil and Gas Wells, drilled ti�j��.

t �:�:=��:� �1:�f!!:cr c��Weft!�f�!'lY>� 
able Horse Power and Mounted 
Bteam Drilling Macbines for 100 to 
fjOO ft. Send 5 cents for illustrated 
catalogue. l'le,'co A,'teslan 
a
sN�!!���r�Je�?l���rt:' 

A N I)  (J A �TEniS. 
that save all w�Jl:::-ing of floors. 

AI80, C O .lI l' L Il 'I'E 'I' R V CKS. 
Catalogue free. 

C EO. P .  C L A R K ,  

T� S c ientlf i c A merican 
PUBLICATIONS FOR 1 890. 

--0---
The prices of the different publications in tbe Unite� 

States. Canada, and Mexico are as follows ; 
RA'l't;S BY )I A lL. 

The Sclentitlc American (weekly), one year t3� 
The Scientitlc American dupplement (weekly), one 

year. . . . . . . . • . . 5.00 
'rhe SCientific American, Spanish Edition (monthly) 

one yeltr. . . . • • . • • • 3.00 
Tbe Selentitlc American, A rchitects and Builders 

Edition (monthly), one year. . . . . . 2.50 
COMBINED RA'l'F;S. 

The SClentitlc American and Supplement , . $7.00 
Tbe Scientific American and Architects and Build-

j'titntifi t �tutritau. 

T�:m C:JiIJ:�E· UNION :B:a..a.TE:X> 

The Eagle Ejeotor. 
INJECTOR ONLY ON E LEVER 

• TO OPER AT E .  
The Best J et P u m p  M ade.  

Drlll:;
e
g���r��;ro?!�rp�

e�nOJ\fu'1om��kJ��rg6�']�W�s!fgnca���:����? Duplex Flue Scrapers ; Improved Ratcbet 

B U FFALO C LASS O I L  C U PS A N D  L U B R I CATO R S .  
Pop Valve. ; Steam and Water GaUl<e. ; Sinl<le Bell and Cblme Steam Whl.Ues ; Piston and Valve Rod 

Packing ; Supphe. all kind. for Engines and Boilers. 

FELTHOUSEN & S H ERWOOD, 1 20 Church St" Buffalo, N, y" Sole M anufacturers, 

""r �!:; �."i�i:--:-� :.� re OALANO O R E  S EPI(RATORS,  REVOLV INCAN' SHAKING SCREENS 

[JANUARY 4, 1 890• 
BRASS O R  NICKEL 

PLAT I N O  
MACHINES.  

w .  S .  B I SHOP. 
9 5 8  O rand Ave. , NEW H AV E N ,  CONN. 

" �-G�"� DERFORATED �ETALSt"M I NING SCREENS, 
� , ('�( {� :''' J IGS &STAMP BATTERIES"OALl '''PI OF MILLI NG � M ININC MA(HINERY;""'"�u I 

� � ��� �HARRINGTON & KI NG PERFORATING € ,CHICAGO. 
I1v.I:::p:Fl. C> 'V"El:D 

'.POP S A F E T Y  V A LV E  
WATER RELI EF VALVE 
IMPROVED STEAM GAGE 

• STEAM ENGINE INDIOATOR 

PLAN ERS 
.A.. SPEC:J:.A..LT"Y. 

Plane any desired lenllth. Send for description and prices before pnrchasing, t o  

BRETTELL & W I LSON ,  Water Street, ROCHESTER , N ,  Y.  

BRICK 
MACH I NES 

S E N D  FOR I LLUSTRATED 
THE FREY, SHECKLER CO., BUCYRUS, O. 

Single lIel i ( :hime Wbislle. and al l Instrnments 
used In connection with Steam, Air and Water. 

Sole Agents Jor Clark's lAne-it Fire Hose. 
NE'V YORK. LONDON. 

CROSBY STEAM GAGE & VALVE CO, i'I�.f��.:eMa';:: 

�q�!f'hM� pq�-p!�J!r't��t�J!1 BoUle of Ink 2 c, .. Circulars \ and Agents 'I'erma Free. Addrea ThaI_an Mfa'. (loo , ;tilt) Huh. 1St., Balthn(.ol"t", M d. 

PLAYS Dla.lognes, Tableaux, Speakers, for SchoOl,Club & Parlor. Best out. Cata­
logue free. T. S. DBNISOH.Chlcago.I1L 

" '" ; -I >�TIGHT&SLAGKBARR[LMACH INEDy _' -!n , ' �,� �Ll A S PE C I A LT Y 8ru- I) 
--"==� J O H N  G REENWOOD &: CO R O C H ESTER N . Y. 

INVENTORS and others deslrinl< new artlcles mannfac- EVANS FRICTION CONE CO. tured and introduced. address P. O. Box 86, Cleveland, O. 

s "(.J'"::':'=-::':'=-L. � ! 
G�?�l!���a��ed��:I.r:e�;;.

otI.';.tN:,':�.S::!cr{��nffo�?i��.:':���c:s
l
�7��;;,rp't::���!� 

or air for supply, vacuu ." ,  or pressure, our 
GEA R E D  TRI PLE-ACT I N G  POWER PUMPS 

are unexcelled. Manufacturers, Mill and Property Owners wilJ be interested. Send for 
No. 5 cata,logue, ilJustrating and describiDJ' these . pumps. with hundreds of others, for 
r.,�?M�t:-.?��a�p��i�I

It�,
llter, Steam, il, Gas, and Electric Power. Power Pumps 

Th.e G-o'U.ld.s D4:a:a. 'U.:fac"t-u.:rJ.:nC CO. 
4 1 · 51 Ovid !Streer, Seuecn Fnlls, N. Y . . U. S. A., and 60 Bnrclny !!!U'eet, New York. 

aa to 50 per oent. Saving! 
T�E 1\l[ .a..C�E"Y 

Automatic Sprinkler 
Thermostatic F ire Alarm Operated by Electricity. 

in it. action. Easily tested. Indorsed by Underwriters. Estimates 
on application. 

The J, C, MACKEY CO" 3 1 6 & 3 1 8  S, Water St., Syracuse, N. y" U. S, A. --------------------

--THE--

ECONOMY HEATERS 
BOTH THE 

WA R M  A I R  
AND TRE 

COMBINATION 

Steam & Warm Air  

PATENTED. 

FRICTIONAL GEARING for REGULAT­
ING and CHANGING SPEED 

of all MACHINER Y. 
The 

�r:�rg� 1� t%'��mer��r 
e
����t��

ri.f�:y
h!�� run-

PROMPT, EFFICIENT. n ll d  NUJ8ELESS. 
Addres8, SIS Wnter Street. 800ton, Mnss. 

lifter Being on the Market Four Years 
The " A C M E "  Still Leads. 

Sizes One, Two, Three, and. 
Four Horse Power. Arranged 
for either NATURAL GAS or 
Kerosene Oil fire, as ordered. 
No extra insurance required on 
account of the oil lire. Send for 
catalogue giving full partic­
ulars and prices. 

ou Rocbe.ter Macbine Tool Tank. Works. ltocheliJl er. N. Y. 

�:-.:..-�" -DIVING °APPARATUS -
I:f�'-if 1 AND F I R E  D EPARTMENT S U P PLI ES � i -.""_ �A . J  MORSE & SON 140 CONGRESS ST BOSTON 

ever --·m" d� for centering pur .. 
poses, and is being uni. 
versally used. Price $12. 
�I anufactured by THE 
CUSHMAN CHUCK Co .• 
1 /  artford, Conn. 

SCI ENTIFIC AMERICAN 
E S TA B L l S H E O  1 8 4 5 .  

I s  the oldest and most popular SCientific and 
mechanical paper published and has tbe largest 
�irculation of any paper of its CI8S� in the world. 
Fully lIIu.trated. Best class of Wood Enl<fav­
Ings. Published weekly. Send for specimeu 
�8�N

P
&
rl
8b�tJ:��im��g� sWl

o
�����::i; f.:y 

fgi7�� �Cif; 
ers Edition, . • . . . • • . • b.OO 

Tbe Scientific American, Supplement, and Archi-
tects and Builders Edition. . • . • • 9.00 ARE CONFESSEDLY 

8"rEMTsmaYbe secnr
. 

& Co., w h O  
hn ve had over 

40 years' experience and have made over 
100,000 applications for American and For­
eign patents. Send for HandbOOk. Correa­

pondence strictly confidential. PropQ11:ionate Rates /0'1" Six Months. 
This includes postage, which we pay. Remit by postal 

t)r 9J1:preSS money order. or draft to order of 
M U N N  &: CO . . 361 Broadway, New York. 

D�AFNE88 .t. HEAD IIOISES CUREI b7 
Peek'. INVISIBLE TUaUL ... EAI C'ISHIOIIS. Whispers heard. Com­

fortab e Suoceestul where all Remedies r ... n.. Ills. book� 

proob� A4dreI8 •• 111&:010 81811na4"",,1I0. Jer:" 

Send for !is pall"e lUu.trnted catnlolrue. 

� .  F. Pease Fu r n ace CO. I 
BfI'IUIIIH 1(. Y. Toroat. Out. 

TRADE MARKS. 
In case yOl!T mark is not registered in the Pat­ent Office, apply to MUKN &. Co., and proeure 

Immediate protection. Send for Handbook. 
C O PYRIGHTS for books. cbarts, IDa,., 

etc., quickly procured. Address 
MU N N  &: CO., Patent Solicitor.. 

QIINuu.L O.I'ICII : 861 BUOADWAY. N. 'I 

© 1890 SCIENTIFIC AMERICAN, INC.



J ANU ARY 4, 18<)0.] 
R O S E � S  

Mechan ical Drawi ng 
S E L F-T A U O H T. 

Fourth Edition, thoroughly revised 
and corrected. 

Mechanical D " awl nlr Selt"-Tallgh t ; Compris­
Ing Instruction l In the Selection and Preparation of ! 
Drawing lustrum.ents, Elementary lnstructioll in Prac­
tical '\-lechanical Drawing j together wfth Examples in 
������ec;,

e
�y:��!!:,n3e:\yt��,�: ��1���!:arMtg����: 

f::f};g���M��8�rs'Fl:Jrt�5��ftt����ii�ro�gIN;,,��r�1�� 
and corrected. ovo. Price . . . . . . . . . . . . . . . . . . . . . .  $ •• 00 

BY T H E  SAM E  AUTHOR. 
lll odel'n Steam Englne8.-An elementary tl'eatlse 

upon the Steam Enginp-:, written in plain language, for 
use in the workshop as we 11 as In the drawing office ; 
�Vin2' full explanations of the construction of .\1odern 
O�:��i�gf

i
f�;et���u�tit ����,:� S:���P:ptJ� 

e
�i�r:�� 

tiona of t.he operations of various kinds of valves, valve 
mottons, link motions. etc . •  thereby enabJi� the ordi .. 
��f�eir:ir::r;. ·��n�\���li�����

t
���. 

t
��dP to

n
�r�r

s
�::t 

their movementE upon the drawing board. By Joshua 
Rose, M. E. lllu. 'trated by aI engravings. In one vOl­
nme, quarto, 321 pges. Price . . . . . . . . . . . . . . . . . . . . .  $6.00 

In!'rat�:'Wo�'f.:� \ri�:w��'k�bml�c:J;;i1i�illi�:.'¥:�; 
and Dies, Hardening and Tempering. tbe Making and 
Use of Tuols, Tool Grinding, Marking Out Work. etc. 
�fft�����'k:i�r�n�h�ro����:

r
r�:�e"la��6 i:����t

i
g::t 

rewritten. 12mo, 439 pages. Price . . . . . . . . . . . . . . . . $:I.iiO  
brI��tU��I!' :.'��'6o��'t�t� (i,'�!�riC�{B�':i!�:s�rat�'::; 
of the Oppration of each element in a Slide Valve Move­
ment. By Joshua Rose, M. E, Il lustrated by 35 engrav-
Ings. 12mo. Price . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $ 1 .00 

!'Iteam 1I0il .·,·�. A Practical Treatise on Boller 
Construction and Examination. For the use of Practi. 
cal Boiler Makers. Boiler Users. and Inspectors ; and 
embracing- in plain figures al l theCalculations necessary 
lfo�:,sifr.lDl a'i11�:r;:t�'bVy s¥r

a
����r��s. BMg,·

h
� 

pages. Price . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $:I. iiO 
IT Illustrateil circulars, giving the jull table" oj con­

tents oj all the above works, sent jree to any one who will 
apply. 

gar The above or any oj our Books sent by mail, free oj 
poslaye, at the pub!icatMn pmes, to any address in the world. 

IT OUr new revisea Descriptive Oatalorrue of Practical 

���g�n�t.gm��' �P�l:"!
V'j;=e�"eSf;!��M:� 

chine-ry, a'nit Dynamical Engf;neering, and other Oatalogues, 
the whole covering every l>ranch oj Science aPJ'lieil to the 

t!f'{,e"::;"�JJ::,.gr::Azf;::::J.�o�f:'f:id�:;r;,Y one .n any pari 

H E N R Y C 4 R E Y  B A I R D  &. CO. 
INDUSTRIAL PUBLTSHERS,BOOKS"LLERS & IMPORTERS 

�1 0 Wal n ll t  St.,  l'hi ladelphla, Pa., U. S. A .  

THE AIR BRUSH 

i c.. • 
(I) ::c 
:::I 
o 

C 
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THE BEST FOR REA BY - REFE R EN«JE. 

(5 o 
c 
o 
s:: 
C'" 
<D • "tI 
� <D 

THE I N  T ERN AT ION Al e Y C lO P E D I A �:��:n��l��i�;:�:�����::���e�=:; 
years ago, at the lowest cost conBistent with good paper, good type, good binding, and good editlll�, and is 
better to-day because of careful revision. 

No other cyclopedia approaching it in size-I 5 volumes, "WIth 5 0,000 titles-is sold at so low 
a price; and no other so generally contains the latest information and statistics. Yet its <eost is moderate, 
and terms of payment easy-if yon wish. Delivered free of expense. Correspondence solicited. 

Salesmen wanted . Address, SU B SC R I P T I O N  D E PA R T M E N T, 

DODD, MEAD & COMPANY, Publishers, 153 & 155 Broadway, New York. 
N!l! Y2.!!! B E LT I N O !!!!! PACKI NC 02: 

JOHN H. CHEEVER, Treas. 1 6  PA R K  ROW, N ew York. 
OLDEST and LA RGEST Manufa�tnl'ers In tbe United State8 ot" 

VULOANIZED RUBBER FABRIOS 
For Mechanical Purposes. ".' 

!l!;{j- TO, )4Q<,\:. 0< UTI ' O_�� 
o --- rn;: � 

R U B B E R B E L  T I N e, 
Packi ng, Hose, 

V u  I c a n lte E m ery W hee l s ,  R u bber M ats, M atti ng a. T'!I"eads 
8�;1krd

S
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a
£�r:Oi� 16-24 Woodward Avenue. European Branch, Pickhuben 5 Hamburg (Freihafengeblet). Germany. 

THE MOTOR OF THE 19th CENTURY 
USED A N Y  P I .A(JE. BY ANY ONE. 

FOR A N Y  P URPO SE. 

No Enp;ineer, no Boiler, no Gaull'es, no Dumzer. Cost of operation 
E .. nomJ', Simplicl.,.. :�g.��gg:e�:�

t an hour to each Indicated horse-power. For Circulars, Eeli.bIIi1,. Sot..,.. 
CHARTER GAS ENGINE CO�J?ANY 

P. O. Bolt 14S. STERLI�W, I LL. 

ICE and REFRIGERATING MACHINES 
The Pictet Artificial Ice Company (Limited), Room 6,  Coal & Iron Exchange, New York. 

TAN LEY'S ODD JOB 
eventy-Five Cent 

old by Hardware Dealer 
EE ONE OF THESE TOOL s 
N O W  R E A D Y  • Experimental Science, 

740 Pages. 680 I l l u strati o n s. 
P R I C E ,  by m ai l ,  postpaid,  • • $4.00 

SEN D for FREE I LLUSTRATED CI RCU LAR am' 
Table of Contents. 

M U N N  & CO. , Publishers, 361 Broadway, N. Y. 

$ 1 0 .00 to $50 .00 Mf�;�:�g!:� 
ness. M aa-ic Lanterns a n d  View" of popular sub. 
i:i��tem��f��Eg3�e¥'�or�¥g�1���

o
4Ma��

r
tin�����

a
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L. MA NA!'ISE. SS lll udillon Stl'ee . ,  Chicago, I I I .  
Tbomas Hall,  1 9  B I'omfield S t . ,  Booton, MR8S. 

Manufacturing . E lectrician and OptiCia n ,  
Manufacturer and Importer of Telegraphic. Electric, 
Magnetic, Galvanic, Op.t ical, and Meteorological lnstru .. 
ments, Chemicals, Chemical and Philosophical A ppara .. 
tus of all Descriptions. Illustrated catalogues of each 
Department. Hall's Patent 1\ledica\ Butteries. 

M ODERN S M OKING PIPES 
H .d . s CHRAMM  C AM D E N . N . J .  

others ; send 10 cents PIor sample. Frenc� a�� 
British Patents are for sale. 

W 0 R K I t1 G M O O  E L S & L IGHT  MAC H I N ERY .  I N VENTIONS DEVE LOPED .  Send  fO I' M odel  Ci rcula r. J o n es  Bros .  E C o . ,  C i n · i i .  O .  

i M����: SET AND CAP SCREWS STEAM PUMPS FOR ALL PURPOSES. 
Send for 1890 illustrated Catalogne & Price List. 

Hall Steam Pump Co ,  
L I TT LE WO N D E R S 

FIG. 5. 
-- -, 1  D I C I<: I N S O N 'S A ,Ill • ' I\ D J U S T A B L e D I A M O N D  T O O L  :1111 91 LIBERTY ST., 

New York. 

GLASS ENAMELED 
Steel Casks 480. 
For Breweries, Sugar Refineries, and all purposes 

wbere a lIas-tight, odorless, and tasteless cask resisting 
acid is req llired. 

In use In many breweries in connection with the cele­
brated Vacuum Process for a�eing beer, and as filters in 
Glucose Works. 

See illustrated editorial, SCIENTIFIC AMERICAN, Vol. �l . No. 17. For further information, apply to the 
Pfaudler Vacuum Fermentation Company , I 

fiG!!! Wi lder Bulldinlr. Rocbe8ter, N.Y., U. s. A. 

:E3:arde:n.ed 
MACH I N E  SC R E W  M FC .  CO., Rochester, N .  Y. 

WOOD WORKING MACH INERY 
Pony Planers, He-Saws, 

Box Board Printing Presses, 
CON N E LL " D E N C L E R ,  

Rochester. N .  Y., U .  S. A .  

. " , , 

- .. � .. 
T O O L S  F O R  E M E R Y W H E E L S  

� A nd shaped Diamond Carbon Points, indh�� z 
• pensable for Truing Porcelain, Hardened � 

� ���ebo�����oll�?�i�g�gr ¥�gi�
r
g Y�!rdg�f � 4 L&.i Cylinders. Practical l\l echanic8 and Paper c: c!J 

Makers using them pronounce these POints �, ;;: 
a marvel of the age for efficiency and dur.. _ 
ability. doing thnt wbich no steel tool can :f" 
do. After turning the Rolls, when jnspect. 
ed by a microscope, there is no perceptihle 

Schlenker's Four-Die Automatic i 
and Nut Tapping Machine t 

R�fIiilg 'l��71 p���rn�n11:,x��r�\rie�hi�
s
:gu�� 

try and  in Europe. The subscriber is "lden­
tified " with the "Emery lVneel " trade as 
the Pioneer Maker of Diamond TooIR since 
introducing the use of hiF Points and tools 
for the above purpose. Numerous compo .. 
site wheels and new industries have been 
created where their • •  'value " has proved 
incalculable. Diamond Points reground 

In use in tbe principal Bolt Works in the United States. 
Every Machine Is warranted as recommended. 

H OWA R D  I R O N  W O R KS, B uffalo,  N .  

.GREATEST S--::'�� MACHINES .; !l  Most dnrable BottIe Washer in the market, re�uiring Patented 
.g.8 ��itn�

e
:fii��t!:ifc�r;�s:

o
Ii��c�·th�����lg� i��; ��

o
d:�g�� 8 of being cut by lIyin..r glass. Washes all kinds of bottles, larlle or amal1. It win wash more bottJes, and do the work better, in the same length of time, than any other washer in use. The brushes leave a beautiful crystal gloss on the ..rlass, which shows the contents to much better <U1mantaue than when washed by any other brnsh. Send for illustrated catalo..rue and price list. Address YAWMA N & t-:R RE. Rochester, N. Y . . U. S. A. 

This cut is exact size of our 65e. 
razor steel, 2 bJade, warranted 
Knife. Our production, OCIO doz. 

monthly. Price to 
Dew customers, for 
a w h i l e, postpaid, 
48c • •  6 for $;l. 

Blades made on 
honor ; IIle tested ; 
r e p l a c e d  free if 
snft . Send for 64 
page f r e e i l 1us­

TOl,EDO, 0 1 1 10. 

r��i�t��igr
e
t%e ����AGg��a��licit��r

n
:� ;:��tt�� 

of glaziers' diamondR. Send number of tool desired to d .  D I C K I N SO N ,  64 N assau St.,  N .  Y. 

FINE 
TOOLS 

Buffalo, N.  Y. 

T O O L AG E N T S  WA N T E D 
ill every S H OP ifl the U ll i teq  S t a t e s. -'-- Send 10 e jor (atalogue ,--Stal lonel'.Y G,c . � THE FINEST OF MECHANICAL TOOLS A SPECIA.LTY. 
• . C. B .... AMES. Sa L A KE ST. C H ICACO. 

OTTO GAS E NG I N ES FO R SALE . From 1 to 25 h. p., cheap. Perfect order. Guaranteed by owne... J. M. �OHNS"ON, 88 Lake Street, Chicago. 

T H E  B A C K U S W AT E R  M OTO R. T H E B AC K U S  E X H A U ST FA N .  
In�!�M! f�:\'��:M��ri�m°.r,!ga���f�:,e�i�::i�{l'n":':,���::����n'i: �:�Er:�f.Y.7tt��

n
s��: "ui\s':u��!n'i���l. Ali,,"vl!f::b'�'in l!���'ii���.�

l
b:�

n
ii�u��s�'i¥�t MFo�c,:���?,:�� �'!\�t 'W%r��: coft'ee mi lls. fans, sausage cuUers, elevators, and al1 machinery requiring light power. No Woolen and Cotton Mills, for removing steam, dUl3t, smoke, hot airt acid fumes, bad odors, and firing, nu fuel . no ashes, no repairs. noiseless Bnd compHct. No extra insurance. Always ready. for ventiiatiDJ{ Hotels, Laundries, Public Buildings, etc. Htgh Speed Engine and .BUn combined. �upplies from }g to 10 H. P. Interchsn..reable jets and Improved In every netail. References in aU paris oj the oount'l'/i. 

SenCL :f'O:r speo1- 1 oi:roula.J:s to 'r:Et:::e:: :e.A.CXVS '7V .A.'J:'EI:a. lMtO'rO:a. COo. :N"eow-a.:rk, :N". :t. 
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1 6  Irituf ifi t !lUtritau. 
�()vertigemenf9. KEY -SEATING MACHINES & 20" DR ILLS 

I n sIde P a ll e. f"n('h i n ,.p r f l fJ ll • - • � ;j  centlJ R lille. 
Back l'aa" . Pil c h  I I I "' t, t' . i o n  .. .. ..  11 .00 n U ne. 

A SPECIA LTY. A I .SO 

N ew a n d  Seco nd - H a n d  M ach i nery 
SEND FOR PRICE LIST OF 

The above are char!!e� �er ag-ate l ine-about etllht 
words per l ine.  rl' h i �  nnt j (,p shows the width of the line, 
and is �et in agate t y pe. lijll !!ra� i n gs may head adver­
ti8emen t�  at the s.ame rxte per allate line. by measure­
ment. as the letter press. A d vertisements IDUl!!t be 
received at pllhl ication offlt!e a� early as Thursrtay morn .. 
I nil to 1\ppPnr in next issne. 

Lathes, P l aners, S h a pers, E ngines, Boi lers, etc. 
W. P. DAV I S ,  R ochester N .  Y. 

We Wil l G ive a Year' s Free to the 

to every reader of this advertisement who will cut out of any paper In the United 
States, and send to the address below, the advertisement of any illustrated paper or 
magazine containing so much high-class matter for so little money as the following 
advertisement of the New York Ledger for 1 890 announces : 

STRATWGE TIDI11"GS FROM UNFREQUENTED LANDS. A smes of eight 
1.. articles by Herbert Ward, the companion of Stanley in Africa. 

These articles will cover five years' adventures in Africa, and they will be illustrated by sketches made by Mr. Ward on 
the spot, and by photographs taken by him in Africa. These pictures will throw much light upon the manner and customs of 
the hitherto unknown cannibal tribes of Africa.--Rev. E. R. Young, the celebrated missionary, will furnish fifteen 
articles on the experiences and adventures of himself and his wife during twenty years' residence in British 
America, twelve hundred miles north of St. Paul.--Leo HartInann, Nihilist, writes twelve sketches showUtg how 
the intelligent people of Russia are becomiug Nihilists in consequence of the despotism of the Russian form of government. 

ILLUSTRATED SOUVETWIRS SENT FREE TO ALL SUBSCnmERS. , 1.. • The first of these souvenir supplements will be a 
Poem by John G. Whittier. illustrated by Howard Pyle, and engraved by H. Wolf, R. G. Tietze and E. A. Clement. 
The next souvenir will be a beautifnlly illustrated poem by James Russell Lowell. 

SERIAL ST ORIE S BEAUTIFULLY ILLUSTRATED. Contmued stories will be CO'Il· 
�..;......;;;;.;;..._'":"'" __ =�:--:"_. _� tributed by such wholesome and captivating authors as Frances Hodgson 
Burnett, Anna Katharine Green, Elizabeth Stuart Phelps. Robert Louis Stevenson. Col. 

Thomas W. Knox. Albion W. Tourgee. Prof. W. C. Kitchin. Robert Grant. Frank H. 
Converse. Harold Frederic, and others. 

(J011"TI�UED ARTI(JL E S. These articles were written especially for the " Leaoger " by 
writers whose reputation an,l capability establish them as the 

persons most eminently fitted to treat that particular sub�ct assigned to each.-The Hon. George Bancroft con­
tributes three articles on The Battle of Lake Erie. beautifully illustrated.-Hon. Henry W. Grady 
furnishes six arti cles on The Wonderful Development of the New South.---James Parton contributes 
a series of articles on Incidents in the Life of Andrew Jackson.-Rev. John R. Paxton. D. D •• 
contributes six articles on �xperience in My Army Life. 

POPULAR I11"FO RMATI 011". Throughout the year th� " Ledg�r" wi� cont� hlUldredS 
=-...;;;.:�;;;..����...;;;;�;,,;;;;�;;;..;������"��� of sketches of popular information which will supply an 
amolUlt of beneficial information that will be of inestimable value to those who are in search of something instruotive and 
useful.--Prof. J. H. Comstock. of Cornell University, will contribute a series of six useful papers on the study of 
insects. Prof. Comstock treats of bugs that are useful to the agriculturist, as well as thosfl that are destructive. He points 
out in the clearest scientific way how to destroy the pests of our fields.--Prof. Alexander M. Stevens will explain 
the manners and customs of the Moki Pueblos, a peculiarly strange tribe of Arizona Indians.-Dr. Felix L. Oswald is, 
by special arrangement, contributing a series of popular scientific sketches, embracing the observations of the writer during 
his investigations into the unfamiliar phenomena of natural history and occult science.-C. F. Holder contributes an 
extended series of articles on singular aspects of animal life on sea and land. His articles are brimful of information. 
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