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j'tttutifit �tutti"au. 
ORIGINAL WORK IN AlIERlCA. 

" Americans are the begt mechanics i n  the world. ,. 
This assertion was recently made by an English scien­
tific journal of high authority, and so true it was that 
it has remained uncontradicted. I ndeed, E uropean 
journals abound with descri ptions of American accom­
plishment in the domain of applied science, and the 
detail  of American practice and American criteria pre­
vail to a very i m portant extent in European work-
8hops. But though we have worked this field so per­
sistently and successfull y, though we have designed 
with cunning skil l  so man y devices to l ighten the la­
bors and increase the convenience of the h u man 
family, m uch of the credit belongs to the old world, for 
it was there the laws were discovered or rather inter­
preted upon which these later applicmtions are based. 
That investigation in pure science has been sadly ne­
glected here in the past is a matter of record. Per­
haps t here are Faradays and Davys and Oersteds 
among us, but they have not come to the surface. 
Such men labor for the love of science; we have been 
after dollars. 

That there are keen and well prepared minds and 
cunning observers among us, no one will doubt who 
has listened to the discussions of some of our scien­
tific bodies, notably the National Electric Light As­
sociation. Many look to the universities for discove­
ries in pure science, and with a view to discover 
what original work, if any, is being done among them 
the SCIENTIFIC AMERICAN recently sent a representa­
tive. Following is the result of his investigations, the 
same being as nearly as possible in the language of the 
scientific men interviewed : 

Dr. Josiah P. Cooke, Erving Professor of Chemistry 
and Di rector of the Chemical Laboratory. at Harvard, 
said: 'l'he investigations in chemistry conducted 
during the present year are largel y  continuations of 
th ose of last year ; but for obvious reasons we are n ot 
yet in a position to j udge fully of the results. Under 
the direction of Prof. Jackson. researches are being con­
d ucted in  several different subjects. Among these are 
the study of the reaction between sodium maloric 
ester and tribromtrinitrobenzol, and also work on the 
new compounds made by this action. Some study has 
also been made of the prod ucts of the action of sodium 
acetacetic aci d  upon tribromdinitrobenzql. A study is  
also being made of the reaction between sodium malo­
ric ester and the latter acid; also a research on tetra­
bromdinitrobenzol, with particular reference to its 
action with aniline and sod i u m  maloric ester. Under 
Prof. Jackson's supervision, also, three sen iors of the 
college carried o n  a series of experiments i n  aromatic 
compounds, whereby several new compounds were dis­
covered, and the constitution of some old ones de­
termined. 

The i nvestigation of chlorpyrolnucic acids was con­
tinued by Prof. H i l l  and a new dichlorpyromucic acid 
was discovered,  whose constitution has not yet,been as­
certained. It  is worthy of notice, however, that this is 
the first representative of a class of disubstituted pyro­
m ucic acids which m ust be either structurally isomeric 
with the two forms formerly observed or geometrically 
isomeric with one of them. 

By experiments conducted u nder the direction of 
Prof. Hill  upon the so-called d ioxymaleic acid, it  was 
found that pure dibrommaleic acid yielded nothing 
but acetic acid and carbonic dioxide under the con­
ditions descri bed by Bourgoin. 

The pyromucic acid used in these i nvestigations was 
made from a crude furfurol found among the products 
of the dry distillation of wood. The higher boiling 
portions of the oil have also been studied, and although 
the experiments have not yet been completed, the 
presence has been establi8hed of a methylfurfurol boil­
ing at 1860 to 187°, which can rea.di ly  be converted into 
a methylpyromucic acid by oxidation. 

A few years ago, I sought, with the assistance of Dr. 
T. W. Richards, to d�termine accurately the ratio be­
t ween the atomic weights of oxygen and hydrogen, with 
the view of testing the hypothesis that the atomic 
weights are in wany cases the exact multiples of that 
of hydrogen. 

In the course of this investigation, the �lass globe 
holding the gas contracted when exhausted, prod uc­
ing an unexpected correction, w hich so g reatly reduced 
the value of the atomic weight of oxygen below that 
previously obtained as to suggest the idea that ill former 
experiments this correction had been compensated for 
by some constant error still undetected. O wing to the 
fact that the atomic weight of oxygen refened to 
hydrogen must have, very nearly, the same value as 
the specific gravity of oxygen gas referred to h ydrogen 
gas, it seemed advisable  to redetermine this last con­
stant by a process not i n volving the exhaustion of the 
globe in which the gases were weighed. 

I devised a method for this purpose. and I have been 
engaged this year in working out the details which the 
new method involved. This work has resulted in veri­
fication of the low value of the atomic weight of oxygen 
previously obtained. 

A �eries of interesting observations were conducted 
by Dr. O. W. Huntington, on certain features of crys­
talline growth, which bear an important relation to 

the subjtlct of the origin of meteoric bodies. Previ­
ously he had shown that a continuity could be traced 
between ordinary octahedral and so-cal led cubic irons, 
and this led to the inference that both had the same 
structure, and that they differed only in having a more 
or less coarse grained structure, depending on the 
rapidity of the cooling of the originally molten mass. 
Later observations have confirmed this inference, and 
it is  now evident that while the outer portions of the 
large Cohah uila meteorites have all the characters 
heretofore associated with a cubic structure, the in­
terior of these masses is fil led with Widmans�ttian 
plates, and when exposed breaks into slDall octahedral 
plates. The transition from rapid to slow crystalliza­
tion is shown on the face of a large slab cut through 
the center of one of the masses. From these observa­
tions it wou ld seem that there is a certai n individ uality 
in the masses and that the meteors were lau nched into 
space in a mol ten condition and cooled each by itself. 

The above is a brief outline of what has been accom­
plished at Harvard in the direction of original research 
in the science of chemistry. And this was accomplished 
in spite of the req uirements ill the way of active teach­
ing. Moreover, the cost of the material and apparatus 
and in some instances of the salaries of private assist­
ants was borne by the teachers cond ucting the experi­
ments. And in this connection I would say that one of 
our greatest needs is a small endowment to defray the 
expenses of chemical investigation. I say it in no 
boastful mood, but i t  is  nevertheless a fact that among 
the English-speaking people there is not a single uni­
versity which can show JlS good a record. And in Ger­
many, of which so much may be said regarding the 
encouragement of origi nal research in chemistry, i t  is 
at only two or three centers of activity that this record 
has been greatly surpassed. 

The functions of a university are to act as an edu­
cator of youth and to serve as a source of knowledge. 
These functions are m utually dependent yet essentially 
disti nct. Until recen tly an idea was current that in 
most departments teaching was the only occupation 
for which the professors were paid. This idea had i ts  
origin i n  the circumstance that the teachers were 
mainly supported by the fees of students. I do not for 
a moment question that in an American college a prime 
condition of the institution's success is the be8t of 
thorough teaching; and that we h ave not neglected 
our duty in this respect is evident from the large n u m­
ber of students now studying at our desks. 

But the officers of a u niversity should be actuated 
by If. h igher spirit than that of a mere pedagogue, and 
in this respect there has been a noticeable change dur­
ing the last few years in the attitude of the university 
toward original research. The value, material and 
moral, arising from the discovery of truth is univer­
sally admitted. Scholars in a university are properly 
engaged only when searching for abstract truth; that 
is in searching for truth for truth's sake, rather than 
for devices for i nd ustrial appliances . That this value 
of pure scientific truth is not appreciated fully in the 
United States is a lamentable fact; and it is  often the 
case, even in the reading of a paper before a scientific 
society, that the technical.forms in w h ich results are 
stated are often recei ved with a smile. But the ab­
stract truths of one generation is the practical 
knowledge of the next. 

The magneto-electric machine, a purely philosophi· 
cal instrumellt made by Faraday in 1831, has developed 
into the dynamo of to-day. The discovery by Oersted 
in 1819, that a needle is deflected by an electric current, 
became the basis of Wheatstone's tel egraph in 1838. 

And so in chemistry p urely theoretical invelltigations 
of the prod ucts of the d istillation of  coal tar have 
created new branches of industry and revolutionized 
the old arts of dyei n g  and pri nting. Undoubtedly, 
theoretical study is the necessary condition of ind us­
trial progress. Oersted, Ampere, and Faraday were 
the necel!sary forerunners of Wheatstone, Morse, and 
Gramme. One h undred years ago Galvani published a 
description of certain phenomena, which were the fi rst 
indicators of the mode of energy now known as elec­
tricity. And a century hence, when our successor's 
look back on our work of to-day, what will most en­
gage their attention is not the great industrial achieve­
ments of which we boast, but the conscientious follow­
ing out of some m ysterious hints of nature, as m ys­
terious as were the twitchings of the frog's legs sus­
pended from an iron balcony in Bologna i n  the year 
1787. The enthusiasm of the true-hearted scientific in­
vestigator has also an immediate value. It has an im­
portant reflex action on education. Certainly d irect 
teaching has its legitimate place in the details of col­
lege discipline, but ed ucation is not solely a question 
of instruction, but fully as m uch, if not more, a ques­
tion of enthusiasm. 

The highest inspiration can come only from the 
teacher who is himsel f a IItudent ever searching for 
the underlying and vivifying truth at its original 
sources, which, for the student of science. m ust be the 
ever-open book of nature. Compared with this over· 
ruling spirit, the num ber of courses of study is a 
matter of secondary importance. 

If, then, it is true that the function of the university 
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s to serve as a pioneer in original investigation, no 

cost can be too great which is required to facilitate 
these studies. But while the colleges of this country 
have vied with each other to increase the facilities for 
ustruction, they have done almost nothing to en­

courage the higher work of their professors, and what 
has been accomplished for science and scholarship is 
due solely to the untiring efforts of devoted men work­
'ng under adverse circumstances and against great 
odds. 

A college professor cannot successfully conduct any 
of this work unless his occupation of teaching leaves 
him sufficient leisure of energy as well as of time. No 
original work can be expected of a teacher whose 
energy has been exhausted in the class-room. More­
over, in conducting scientific investigation, it is all im­
portant that the attention should be engrossed with 
the work. To secure the be�t result whole days Qt' 
weeks should be left otherwise unoccupied, and if this 
object were regarded as of primary importance, the 
colleges might easily conform their exercises to meet 
this requirement. On the other hand, however, a 
limited amount of teaching is a help rather than a 
drag to the investigator. 

It seems to me that the chief defect of the plan was to 
connect the endowments with the universities or other 
existing educational institutions. It is not possible to 
8ecure by any sYl!tem of competition first-class investi­
gators, and endowments distributed on such a basis 
would lead only to commonplace results. Like the poet, 
the investigator is born, not made, and the higher edu­
cational institutions are the places where such powers 
are naturally discovered and developed, and they afford 
the best field for its exercise. I believe that the most 
effective method of endowing research would be to 
multi-ply at the larger universities professorships, with 
strict limitations as to the amount of teaching that 
could be required, and with an income sufficient to pay 
for assistance and defray all other costs of investiga­
tion. I should recommend that such professorships be 
open at large to anyone who had special aptitude for 
investigation. 

But in the distribution of work, a far greater eco­
nomy of resources might be used than is usual in our 
colleges. To employ trained veterans to do drill work 
which could be done equally as well by younger men 
is as great a waste of skill as it would be to set a cabi­
net maker to frame a house. If the administration of 
our colleges relieved their experienced profeRsors from 
drudgery by transferring elementary instruction to 
young men, the efficiency of these institutions as 
sources of knowledge would be greatly augmented. 
But, even if relieved froll?- the irksome work of ele­
mentary instruction, our college professors cannot se­
cure the largest results as producers of knowledge, 
unless they are provided w ith the assistance require;! 
to carry forward with success the work of investiga­
tion. In all departments of experimental science 
original research involves an immense amount of pure­
ly mechanical labor. Mechanical difficulties have to 
be overcome, and the resources of every art and trade 
are called into requisition. To those who are accus­
tomed to secure a return proportionate to the labor 
expended, as in most literary enterprises, such work 
would be utterly discouraging. We spend days and 
weeks to find the cause of an anomaly in our results, 
and discover at last only an impurity in our materials 
or a leak in our apparatus. Thus it is that the mere 
physical labor in a chemical experiment becomes so 
great. As well expect an architect to build with his 
own hands the house he had planned as to expect the 
experienced chemist or pbysicist to do the mechanical 
work which his investigations require. The product­
iveness of our universities as centers of thought can 
never be brought up to the higher interests of the com­
munity until provision is made for supplying with 
necessary assistance those who are capable of directing 
scientific investigation. We should never have been 
able to accomplish the work that has been done in our 
laboratory had we not been able in a more or less 
irregular or spasmodic way tc secure a limited amount 
of excellent assistance. Some advanced students have 
been willing to give their labor for such small pecu­
niary remuneration as will enable them barely to live 
at the university. This mode of securing assistance 
is objectionable for several reasons. No dependence 
can be placed upon it, and the assistance is constantly 
wanting when most needed. A large university should 
provide and organize the assistance req uired by its 
working professors just as efficiently as it actually does 
its instruction. Of course, to do this requires endow­
ments. The only department where the endowments 
are adequate for the purpose is the observatory, and 
its large contributions to astronomical science is the 
natural result of the large amount of aRsistant labor it 
employs. There are just as large problems in physics 
and chemistry, and just as important ones for the ad­
vancement of knowledge as in astronomy, but these 
have to wait for the want of such endowments as the 
older and more popular science readily secures. At 
this moment there is a very important problem in 
chemistry which corresponds to t.he great problem of 
mapping out the stars, with which so many astronomi­
cal observatories are occupied, and that is the de­
termination of the accurate values of the atomic 
weights. A great deal of work has been done on that 
problem in our laboratory, and a plan has been de­
vised for carrying forward the investigation, which 
cannot fail to bind the results obtained into a consis­
tent whole, but the plan lags for want of laborers. 
Our laboratory has actually no endowments, and the 
cosl of all scientific work, except actual instruction, 
must be borne by those who seek to extend the bound­
aries of knowledge. 

Another condition of successful investigation is free­
dom from anxiety in regard to means of support. The 
divine affiatus is rarely accompanied by wealth, and 
the investigator must live, and live decently. The 
average salary of the schoolmasters of the country is 
better than that of the professorships in most of our 
colleges, and it seems strange that recruits can be had 
for such positions; but, in fact, they are eagerly sought, 
and by a class of noble and devoted men. Students 
who in our laboratory acquire an enthusiasm in the 
pursuit of truth will ccnstantly give up every chance 
of pecuniary gain and take a position where they can 
devote their life to study, provided only it promilSes a 
bare support. Their first question in regard to an 
opening is not what is the salary, but what are the fa­
cilities for investigation. The world would profit from 
the labor of such men if they were relieved of all pe­
cuniary anxiety. 

Large salaries are not expected, indeed are not de­
sirable. It is not best that men should be led into such 
a career who have not so marked a call that they are 
willing t.o sacrifice to it the larger emoluments of pro­
fessional success. 

(Further talks with professors of Harvard and other 
universities will follow.) 

MISCELLANEOUS NOTES, 
To what extent may mechanical designs be copied? 

From a legal standpoint the answer would be : Only up 
to tha point of infringement. But in the current prac­
tice in the machinery trades, unless the design be 
wholly novel, little, if any, objection is made to in­
fringement in the line of improvement. Hammers, 
saws, chisels, files, and the like are constantly under­
going changes in design; he whose design is improved 
upon borrowing the improvement, adding something 
to it, and selling it as his own; another taking it from 
him by similar means, and 80 on. A large manufacturer 
of machinery said to the writer recently: "It doesn't pay 
to bring suit save where the interference is very clear. 
Saws and planers and drills and the like have been 
made time out of mind, their principles having been 
utilized in a thousand and one ways. Even where one 
of our dralilghtsmen leaves us and goes to a rival house, 
carrying many of our ideas with him to be worked out 
with close resemblance to our o wn designs, it scarcely 
pays to fight. We take the result and make as much 
improvement as we are enabled to and let it go at that. 
The machinery trade generally is doing the same, the 
result being as usual-the man with the longest pole 
gets the most persimmons." 

does not believe in it; iusisting that infantry fire is the 
best physic for charging troopers. 

Electricity for passenger service, steam for freight 
trains. That, so some good authorities declare, will be 
the apportionment of the rival energies on the railroad 
of the future. Steam at high speed requires quantities 
of coal and water, thus largely increasing the weight to 
be carried, while the wear and tear of the generating 
apparatus is thought to be almost doubled when con­
tinuously forced. With electricity, on the other hand, 
it is quite otherwise. The faster you go, the greater is 
the economy over steam. Indeed, as the speed in­
creases the relative value of electric propuhion increases 
enormously, an expert before a recent meeting of the 
Institute of Electrical Engineers declaring that at 120 

miles an hour it is something like six times more eco­
nomical than steam. " If," said he, "you can get 90 
per cent efficiency out of your electric service and have 
a frequent service at 20 miles an hour, electric propul 
sion is even then slightly more economical than steam 
propulsion." One of the best known electric motor 
manufacturers recently declared it to be his belief that 
in the future express trains between populous centers 
like New York and Philadelphia would consist of two 
electric cars, to be started every ten minutes, and run 
ning at a speed of a mile a minute. 

....... 
The Electric TransDl.Isston of Power. 

Switzerland seems to have taken the lead of al 
countries in adopting the system of electric transmis 
sion of power in a large way and for all purposes. Mr 
Gasper Kapp, in a recent lecture before the British 
Society of Arts, gives some most interesting details, in 
cluding cost, of the principal in�tallations, as follows 

'" 
.. Cost in £ . � 
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£ £ 
1'870 85 450 640 560 440 188C 22-2 
0-280 195 500 760 680 132 1800 9'7 
0280 51 600 320 280 -60 720 14'1 
0-375 90 550 520 480 80 1240 13'8 
0'560 7l 600 440 400 60 1040 14,6 
0-280 40 700 260 240 20 640 16 
0-375 75 600 4MO 440 68 1120 15 
0'500 87 500 520 480 100 1260 14'5 1'560 150 600 760 720 330 2050 1<1'7 
0'220 93 450 440 420 232 1270 13-7 
6-250 11 900 132 110 480 960 87 
2-200 51 600 360 320 300 1140 22-4 
0'187 60 900 240 220 18 600 10 
5'000 41 750 240 200 344 1020 24'S 
3 - 750 220 600 1040 I 960 640 2960 13-5 
0-002 15 600 112 104 8 252 16-8 
0'250 19 700 160 160 20 390 20'5 

*This includes regulating apparatus, instrumeuts, posts, insulator •• 
lightning arresters, erection, aud supervision. 

At the Schaffhausen Spinning Mills a larger plant 
than any of the above is being erected, to have five 
turbine wheels of 350 horse power each, of which three 
are in position and two are in use. Four cables are 
employed, each having 0'437 of a square inch section 
and they are carried on towers across a river span 0 
336 feet. At the power station there are two dynamos 
of 300 horse power over-compounded, and there are 
three motors at the mill, one a twin machine of 380 
horse power, and two of 60 horse power in different 
parts of the premises. The commercial efficiency of 
the plant at full load is 78 per cent; it is guaranteed to 
have a capacity of 20 per cent in excess of the normal 
for 1� hours; the brushes wear 2,000 hours,and the 
commutator 20,000 hours. The cost of the installation 
was $68 per horse power delivered, and the cost of 
power is $14 per horse power per year at the rope 
pulley of the turbine. 

• Ie, • 
The Iron Port of the World. 

Escanaba is the county seat of Delta County, Michi­
gan. It lies at the foot of the great pine forests, and 
overlooks Little Bay de Noquet, the headwaters of 
Green Bay. Five years since it was practically a vil­
lage in the wilderness. To-day finds it a city with a 
population of 8,000, lighted by electricity, having a 
well equipped fire brigade, waterworks with a capacity 
of 4,000,000 gallons per day, a high school and three 
other schools, six churches, three newspapers, a rail­
way station where 216 trains arrive and depart daily, 
and it will shortly have an electric street railway in 
full work. Its annual retail trade is estimated at 
$3,000,000, and its wholesale trade, including iron ore, 
pig iron, lumber, and coal, at about $25,000,000. 

Some years ago a plan to endow researeh was drawn 
up and submitted to the criticism of several prominent 
lUen of science in this country. The plan contemplated 
supporting with large endowments a body of trained 
experts wholly devoted to scientific investigation, and 
the interest which it aroused plainly indicated the 

Too much cavalry, so it is claimed, is a serious defect 
of the Germau war establishment. Indeed, a sugges­
tion of reducing the present force of 64,162 troopers and 
62,469 horse one-half is now being seriously considered 
by the general staff. "Cavalry armed with sword 
and lance, like the uhlan," says a general of division, 
writing on the subject, "it> more likely to encumber an 
army than to advantage it." He reviews the history 
of recent wars to prove the utter fatuity of pitting 
mounted men against infantry, citing the failure of the 
cavalry at Milaslaw, Wiesenthal, Balaklava, Solferino, 
Worth, Mars la Tour, BeaulDont, etc., to prove his 
point. His mention of Balaklava, it is evident, refers 
to the charging of the Light Brigade upon a Russian 
battery, this having always been regarded as a great 
blunder, the result of a misunderstanding of orders. 
On the other hand, the charge of 500 men of the heavy 
brigade, under Col. Scarlett, was a remarkable triumph 
for the trooper, but not, however, over infantry. "The 
improvement in small arms," continues the general, 
" has led to the abandonment of the old bayonet drill. 
A man who started at a distance of 1,000 paces to at­
tack an enemy with fixed bayonet would be regarded 
as a candidate for a lunatic asyillm. What, then, of 
the cavalryman, who offers six times the front to 
marksmen, who cannot take advantage of the protec­
tion afforded by the contour of the country, but who 
is expected to ad vance in solid array on an enemy 3,000 
paces di@tant ? " He believes it to be the province of 
cavalry to reconnoiter and force an unestimated enemy 
to show his strength, and would have wagons carrying 
infantry to storm fortified places during aggressive re-

According to Mr. Nursey's carefully written report, 
capable of the fullest verification, Escanaba is the 
greatest iron port of the world. He tells us that during 
the navigation season of 1890 it shipped 3,700,000 tons 
of iron ore, or nearly double that of all the ore ports of 
Michigan, Wisconsin, and Minnesota combined. Its 
lumber output amounted to about 120,000,000 feet, 
while the freight capacity of the ve8sels entering and 
clearing from its port exceeded 8,000,000 tons. This 
compares with the tonnage of the greatest seaports of 
the world, which are: (1) London, 19,0()0,000; (2) Liver­
pool, 14,000,000; (3) New York, 11,000,000; and next 

natIOnal nnportance whlch was attached to such work, connOlterlng. As to OppOSlDg cavalry WIth cavalry, he comes Escanaba wlth 8,000,000 tons. 
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Wood Pulp. ' A QUILTER FOR SEWING MACHINES. 

Wood pul p making by the sulphite process is thus 'i'he illustration represents a device designed to be 
briefly described : The wood is peeled, discolored or easily and nicely adjusted to hold a quilt in convenient 
decayed parts are removed, the wood is cut across the position for work upon it, and so that it may be readily 
grain into thin chips, which are elevated to the top of adapted to the feed of any sewing machine. It has 
the mill and dropped into large d rums about 14 feet in been patented by Mr. James N. Touchstone, of Ida, 
d iameter, 24 feet long, and strong enough to sustain a Texas. A properly braced standard resting upon the 
pressure of from 75 to 200 pounds to the square inch ; floor has a forwardly extending arm carrying a vertical 
when packed full of chips the drum is filled w ith sul- post connected by side braces with the standard. Upon 
p h uric acid and other chemicals, and the cotton-like the projecting end of the arm rests the central portion 
product is pressed dry and mashed, mixed with water, of a cross beam or track having its upper edges beveled 

TOUCHSTONE'S QUILTING FRAME FOR SEWING MACHINES. 

to receive a pulley, the track hav­
ing an end stop to prevent the 
pulley block from running off, and 
rods extending from each end io a 
pivotal connection with the upper 
end of the vertical post, whereby 
the track may be tilted to any 
desired inclination. A pulley block 
with a grooved pulley is carried 
by the track, and through the lower 
portion of the pulley block extends 
a vertical bolt, on which is pivoted 
a cross beam, at each end of which 
is a loop adapted to receive an 
upright of the quilt-holding frame. 
By the insertion of a bearing pin 
in one of several holes in the upper 
end of the uprights the latter may 
be readily adjusted as to height, 
and at the lower ends of the up­
rights are loops, through which 
extend the end pieces of the frame, 
in which are journaled three rollers 
adapted to support a quilt placed 
thereon in the usual manner. The 
rollers have at one end perforated 
disks adapted to be engaged by 

rolled flat, and cut into shape for bundling, being 60 ! latches, whereby the rollers will be held froOl turning, 
per cent moisture and 40 per cent fiber. Thus it goes except when the latches are disengaged. With this 
to the paper mill. One cord of spruce makes 1,200 construction, the frame supporting the quilt Olay be 
pounds of dry fiber, worth from $1 to $1. 50 a hundred readily brought into any desired position, the sus­
pounds. Freight is paid on the water contained rather pended frame moving freely, and the device permitting 
than use dry pulp, which packs hard. A sul phi te of such arrangement in connection with a sewing 
plant that will consume from 8 to 15 cords of wood machine that the feed of the machine will draw the 
every twenty-four hours will  cost about $10,000. quilt and frame through it. This quilter is designed 

• • •  , • for adaptation to all family sewing machines, for the 

A READILY APPLIED CAR REPLACER. quilting of any desired pattern . 

The device shown in the accompanying illustration, 
which has been patented by Messrs. William Stephens 
and Joseph Mott, is design'ed to afford a ready means 
of replacing a derailed car or engine upon the track at 

STEPHENS & MOT T ' S  CAR REPLACER. 

any point in the length of the road. An outer and an 
inner frog or skid are provided, each made i n  two sec­
tions-a bar or trac k section and a base section for se­
curing the de vice to a track rail. A sectional view of 
the device appl ied to one rail is shown i n  the small fig­
ure, the base plate having at one end a flange gripping 
the flange of the rail base on one side, while an adj ust­
able clamp and key, projected through an ape rture in 
the base plate, are adapted to clamp the device on the 
other side of the rail base, the key being attached to 
the clamp by a small chain.  The bar or track section 
is pivoted at one end to a short post at the other end 
of the base section, and is curved downward and flat­
tened 011 its u nder face to rest upon a. tie, a pin or pins 
in its flat under face being adapted to enter the sleeper 
and retain the ,track section in fixed position. In the 
inner frog or skid, the upper face of the track section 
is provided with side flanges, each of which has an 
angular recess, while a sw itch point is pivoted to the 
pivotal end of the section, and adapted to be swung 
into or to enter either of the recesses, according to the 
direction ill which the switch point is to be thrown. 
Attached to each skid near its lower end is a suitable 
lengt h of chain having at its free end a double hook 
for engagement with a rail flange when the device is 
placed in position. 

For further information relative to this improvement 
a.ddress the inventors, Redding, Cal. 

• • • • • 
A PROPELLING MECHANISM FOR VEHICLES. 

This is a further invention of Mr. M. A. Libbey, of 
South Berwick, Me., for an improved vehicle, styled 
by the inventor the " Princess of the Highway, " de­
scri bed in our issue of March 14. It is designed to 
afford a strong and light tubular construction con­
taining frictionless, telescopic, ball-bearing slides and 
balanced steering and driving gear, adapted for 
application to ordinary light road vehicles, to the 
varying lengths and widths of which it is adjustable . 
Fig. 1 is a view in perspective of a vehicle provided 
with this mechanism, Fig. 2 bei ng It broken plan view, 
and Fig. 3 an enlarged detailed sectional view of the 
steering mechanism. The power by which the vehicle 
is propelled is applied to a vertical shaft hav-
ing its bearin g  in a bracket projecting for-
ward from the front end of the wagon body, 
a solid collar, form ing the upper end of a stiff 
spiral spring, being firmly con nected to the 
shaft, while the lower end of the spring is 
fixed to the flange of a tube on a shaft in a 
frame connected with the front end of the 
reach rods, a depending arm from this frame 
carrying t.he connecting rod which drives the 
rear wheels. The spring on the pO 'Ner shaft is 
not intended to yield vertically, but is adapted 
to spring laterall y, to allow for the swaying 
of the vehicle, the spring being turned like an 
ordinary shaft. Clamped to each of the rear 
wheels are ann ular flanges with inwardly pro­
jectin g flattened rims, the flanges having a 
rib extending around their inner surfaces and 
being provided with recesses or indentations, 
wh ile a circular gear is adapted to fit closely 
within the flanges, to abut with the rib and 
receive the indentations. The gears are adapt­
ed to mesh with pinion s  on transverse shafts, 
so that when the pinions are turned, the rear 
wheels will be revolved. A hollow shaft, car­
rying at its to p a hand wheel or handle bar, 
extends upward through the wagon body in 
front of the seat, the lower portion of this 
shaft being connected with a forwardly extending 
steering mechanism, whereby the forward wheels and 
axle may be turned to one side as desired, as shown 
i n  Fig. 2. The main parts of the mechanism are 
i nclosed, so as to be unaffected by mud aud dust, 
and the driving parts are designed to remove the 
weight and strain from the axles and place the weight 
i n  continued suspension on the circumference of 
the advancing half of the drivers. Other modifica­
tions of the invention, on the same general principle, 
are designed for application to heavy passenger vans, 
etc. 

AN IMPROVED WRENCH. 

A wrench which is simply and strongly made, and i� 
readily adjustable to grip  larger or smaller work, i� 
shown in the cut, and has been patented by Mr. Ben­
jamin B. Farris, of Rocky Ford, Ga. The stock has an 
angularly extending fixed jaw, provided with serra-

tions, and on one 
s i d  e of the stock 
a r e  serrations a s  
shown in a broken­
away portion in the 
picture. The serra­
tions in the side of 
the stock are engag­
ed by corresponding 
�errations 0 n t h e 
inside of a head slid­
ing between two par­
allel flanges at the 
edge of the stock. A 
bolt, passing through 
a longitudinal slot 
in the stock, secures 
the head thereto in 
the d e s i r e d  adjust­
ment, a n d i n  the 
o u t  e r end of the 
head is pivoted a 
hook-shaped, serrat­
ed jaw. When the 
head is in the pro­
per p o  s i t  i o n, the 
work is engaged at 
one side by the ser­
rations of the fixed 
jaw, and as the ope-

FARRIS' WRENCH. rator turns the work 
the hooked jaw has 

a tendency to be firmly drawn to ward the fixed jaw, 
so that the wrench does not slip on the work. 

Wesley's Electricity. 

While the religious sect which he founded has been 
celebrat ing the centenary of John Wesley, how many 
of his followers have been made aware that he was the 
author of a work on electricity ? This curiou s  brochure 

was published in 1759, u nder the title of " The Deside­
ratum; or, Electricity made Plain and Useful by a 
Lover of Mankind and of Common Sense." The titles 
of the sections are decidedly suggestive : " Electricit.y 
the Soul of the Universe ; " " The Cat in the Oven, 
curious Electrical Experiment; " " A  Person with 
Small-pox cannot be Electrified; " .. Electricity the 
greatest of all Remedies. " The reverend author goes 
in for a serious argument to demonstrate that it is " just as innocent to keep our rooms tight from light­
ning, as from wind and water." One of the entries is 
as follows : " Exp . 32. A Person standing on the 
Ground cannot easily kiss an electrified Person stand­
ing on the Rosin . "  A bout hal f the volume is taken up 
with narratives of cures supposed to have been wrought 
by electrifying, the diseases being of the most varied 

1 

LIBBEY'S DRIVING DEVICE FOR VEHICLES. 

kind, from fi stula to epilepsy. Even the cure of moral 
diseases is attributed to electricity. " Felons are speed­
ily cured by drawing Sparks. If any disorder be super­
ficial this Operation suffices : But if it lie deeper, then 
the giving of Shocks is found to be more effectuaL " 
The good old divine had probably little idea what mis­
chief his well-mean ing recommendations of electricity 
wight work. Happily , in science more weight is at­
tached to proved facts than to the authority of a great 
name. And Wesley's attempt to intervene in science 
was less successful than his intervention in ecclesiasti­
cal organization .-The Electrician. 
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A TOOL HOLDER FOR LATHES, PLANERS, ETC. I together by bolts passed through the side bars, s uch a I 
T h e  i l lJ p roved tool holder s h o w n  i n  the i l lus tration, partition taking up but very l itt le  s pace. A perforat· 

for w h i c h  a paten t  has been gran ted to M r. L. B. Niel- cd sh eet of m etal may, if desired, be placed on the s lab, 
sen,  is d t'signed to hold t h e  tool i ll a ll efficient m ann er, by bending the ends over the s ide bars, to afford a hold 
and yet yield w h e n  t h e  tool meets an u n us ual obst.ruc· for the last coat of plaster, or the slabs may be faced 
tion. l iable  to break off the point of  th e tool. The w i t h  any desired ornamentation, 80 that w h e n  u p  it 
holder has a rectan g u l ar s han k , with a hori zonta l open· ( w i l l  not be n ecessary to give the wal l a fin i sh i n g  coat. 
ing on its u n der � i d e ,  thro ugh which the tool extends, The sections of this partition are entirely made alld 
a nd at one end of  t h e  s h a n k  is  an i n verted U sh aped d ried o u tside of the b u i ld i n g  w here they are to be 

bow, the free end of  w hich exten d s  sligh t l y  below the pl aced, thereby avoidi ng th e  appearance o f  cracks i n  

A MECHANICAL STOKER. 

The construction h e re w i t h  i l l u strated , especi ally 
adapted for locomot i ves, is designed to obviate the 
work of chargilJg t.he fi rebox with f u el a n d  prevent the 
escape of heat.  I t  h as been patented by M r. Joh n B. 
Ward,  of No.  1 6  Eighth S t reet, N . ,  M i nneapol is, Minn. 
The i nner s idelS of the tender or coal I'ecf ptacle are in­
c l i ued,  and centra l l y  i n  the bottom is a channel,  i n to 
wh ich extends the shaft  of a feed scre w,  coupled at i ts  
outer t'nd with another s i m i lar shaft .  The latter shaft 
has a bevel gear wh eel mesh i n g  i n t o  a similar wheel on 
a transverse shaft in t h e  cab, con nected w i th a m o tor 
or adapted to be o p e rated in the most con venient m an­
ner, w h ereby th e coal w i l l  be fed by a s u i table i n c l i ned 
ch u te i n t o  the fi re box. I n  t h i s  c h u t e  are t wo gates, 
the lower gate c los ing t h e  open ing i n to the fire b ox, 
while  t h e  u p per o n e  is a short d istance back, pre vent­
ing the fu e l frolll pa��i l lg d u wn agai u s t  t.he fire box 

body of the shank,  t h i s  portion being thickened ,  as the work after ward . 
s h o w n  i n  the engra v i n g, T h e  free end i s held s l ightly 
away from t. h e  end of  the shank, to a l low for the neces· 
sary spring w h e n  t he tool meets an unl ooked·for ob­
struction, the device bei n g  made of spring m etal to 
perm it of such movement.  In the t h i ckened end of 
the holder is an open ing al igning with t h e  open i n g  i n  

NIELSEN ' S  TOOL HOLDER. 

. ,  . . .  
A n  Engli sh 'r rade JlIark Decl,;;io n -Plnto vs. 

Uadrnan . 
This  was a case tried i n  the Cou r t  of Appeal in con­

n ection with a trade mark action t.ried by 1\11'. Justice 
Day and a special jury i n  the C o u rt of  Q n een 's Bench 
i n  Jan u ary last. I n  t h e  court below the j u ry fou n d  a 
verdict upon two issues to the effect that 
the trad e mark used by the defendant was 
a colombIe i m i tation of the plai ntiff's trade 
m ark, and that the defe n flant h ad been 
g u i l t y  of fraud ulen t l y  passi n g  off as and 
for the good s o f  the plai n t i ff, good s w h i ch 
were n o t  h i s. From t h at j u d g m e n t  the 
d e fendant appealed u pon the gro u n d, among 
others, that  t h e  p l a i n t iff's trade m ark had 
been im propt'rly registered . 

For the ap pell an t  it was argued that the 
plai n ti ff had n o  reg istrable i n t.erest in th e  

the sh an k, t o  rece i \'e t.h e  tool , w h i ch is  h eld i n  place t rad e  m ark, because he h ad acq u i red from 
by a b i n d i n g  screw in one s i d t', a sui t able cl am ping ! h is predecessors in t i t l e  o n l y a r i g h t  to use 
piece bei n g  i n t erposed bet w een the en d of t h e screw I th e  m ark, an d  not the good w i l l ,  of the 
an d the t ool .  W h en the h ol der i s  used for lat h e  wor k busi ness in con nection w i th which the mark 
the thickened portion of th e  bow end l lI ay be also h ad been uSt'fl . I n  proof of this reference 
widened on its opposite s ide, thus giving greate r  bear- was made to the deeds by means of which 
i n g  s urface for th e lower portion of the tool. the p l aintiff had ded uced his t it le  to the 

F u rther  i n format i o n  touching th i s  in ve nti on Illay be m ark, a n d  it  was contended that th ese 
obtained b y addrt'�s i n g  th e paten tee, Lakeside Hotel ,  d peds am ounted to an ass ignment of t h e  
Lakeside A v e n u t' .  O ran ge. N.  J .  m ark i n  gross-that i s  to say, by i tse lf, and 

• • • • • not as a mere part of the good w i l l  of a busi -
FIREPROOF PARTITION WALLS. ness which was bei n g  sold. T h e  deeds bt'ing 

The i l l ustrat ion re prese n t s  a fi re p roof partition con· d rawn up in Spanish,  and executed i n  
struction e� pecial l y  adapted f o r  e levator au d l i gh t l 1\1eXiCO, some d i fficulty was experienced b y  
shafts, bein g l i g h t, durable, a n d  rea d i ly placed i n  po�i· t h e  court i n  cOlll i n g  t o  a ll Y  con clusion a s  to 
tion, and a fford i n g  whell in  place convenien t passage- · the ir  effect, but e v e n t ually it was held that 
ways for electr i c  w i res, speakin g  tu bes, water pi pes, they conveyed , as has been said, 110 good­
etc. , or for use as heat i n g  or ventil ati n g  flues.  It has w i l l  or b u si n ess, but o n l y  an Independent 
been patented by 1\11'. Charles \V. W h i te, b u i l d e r, of righ t to the use of t h e  mark. T h i s  bei n g  so, 
N o. 53 East Eleventh Street, New York C i ty, and has it was held that the regist ration was bad, WARD'S MECHANICAL LOCOMOTIVE STOKER. 

met with the approval of the city b u ild i n g  d e partment, and that th e plai n tiff therefore was not 
being also reco m m en d ed by the Board of Underwri tt'l's. t'ntitled to m ai n tain t h e  action in w h ich he had re- gate.  The gates are �i l ll ult.all eo\l s ly  e levated by m eans 
This  parti tion wal l is  made of a series of connected covered j u d gment.  T h e  j u dgment. was accord i ngly of con nected c h ai n s  pass i n g  u p  o \'pr  p u l l e p ,  one chain 
s l abs, each s l ab bt'ing composed of side bars connected reversed and entered for the defendant,  b u t  without bei n g  connected t o  a h an d  lever f n l crumed on a 
b y  cross bars, pre ferabl y  of iron , to form a l i gh t, well  costs.  hracket., and adapted to be 1 0(lked on a segment by 
braced frame, well adapted to hold a fireproof fi l l i n g  or  The princi ple em bod ied i n  this decision i s  of  the very l lIeans of a pawl .  T h e  feed scrt'w is  operated to ac­

WHITE'S FIREPROOF PARTITION. 

greatest i m portance in t rade lIlark law,  and should be c u m u l ate fuel  i n  the i nc l i n ed c h u te, agai nst  the u p per 
constan tly borne i n  l lI i lJ d  i n  an y transactions i l l gate,  and when the gates are raist'd,  the fuel i s  d i s· 

I w h i ch the tran sfer of rights to s u c h  marks i s  i n voh·ed.  ch arged by I!ravi t y  i n � i d e  t.he fire box. T h e  wi ngs o f  
� It  i s  i n  the public  interest, a n d  not i n  t he i n terest o f  tht'  feed screws are llIade in  h a l f· t u rn sections, and are 

t.he parties, that the r u l e  has been laid d o w n  that a Iwl d  a :i.i u�ta  b l y  by screws or o t h e r  m e a n s  upon t h e i r  
trade lIlark s h a l l  n o t  pass w i th o u t  the t rade to w h i ch s h afts, so t h a t  t hey limy be moved dOE'er togeth er or far­
it  is  attached. The reason o f  this is p l ai n  enough. It  t h e r  apart. accord i ll g to the s i z e  of th e fuel e m p loyed . 
is no doubt greatly to t h e  i n t e rest of the owner of a . .  ----.....-... , •• ------
trade lIlark t h a t  the public  s h o u l d  recogn i ze the brand New ;\.t1 a lltic St l'''·lIlcr. 
as design;:tti ng his good�, but it is so because and o n l y  The H a v e l ,  a �(lrew s t e a m er of V. OOO tons reg i " r p r  
because i t  is t o  t h e  i n t e rest of  t h e  purch aser to be able a n d  1 4 , 000 h . p . ,  t h e  l a tt'�t. a d d i t i o n  t o  t h e  fl eet of  t h e  
by t h i s  means t o  i d e n t i fy t h e  art ic le  wh ich he i s  p u r ·  I Nordd e u t c h e r  Llo�' d ,  h a s  been p l aced by h e r  o w n ers 
chasing. Now, i f  t h e  o w n e r  of a trad e mark were at on the Brelll e n ,  Sou th :ull pion a n d  New York l i ne.  
liberty to sell h i s  I U : lrk while h e  retained his  trade, i t  S h e  has been b u i l t  by the V u l can Company, at Stettin,  
i s  clear that the p u b l i c  migh t be deceived by haviug on t.he one·scre w sys t e l l l .  The eng-int's  are t ri ple­
the whole mean i n g'  of a known mark surre p t i t iously expan s i o n ,  the  h i g h · p rt'8sure c y l i n d e r  38 i n .  d iameter, 
altere d .  T h i s  m i g h t  not m atter to the con t m c t i n g  t.he inter l n e d i ate p ress u re 7;), and tlw l o w  p ressure 100, 

parties, but it  wo u l d amo u n t  to a fraud u pon t.he p u b ·  each o f  w h i ch is adapted for a strol,e  o f  6 ft. Steam 
l ie, and for th e  rt'pression of  such fra u d  the r u l e  has is s n p pl i e d  frolll ten boi l t'rs.  of w h ich �ix are d o u ble-

. been i n trod uced.  The p resent was a very stri k i ll g  case t' n ded a n d  four �ingle-t'I ) (l e ll .  Each bo i l e r  is 1 5Yz ft. i n  
of  i ts appl icatio n.  There w a s  n o  eviden ce that the d ialll eter ; t h e  l e n g t h  of thp  d o n bl e-t' ll li e d  18  ft .  8 i n . ,  
assignment w a s  not perfectly val i d .  Accord i n !.!  to t h e  ami o f  th e s i n !.! I t' · e n d e d  1 0  ft .  4 i n .  'rh e  boi l ers are 
law of Mexico-t he cou n try i n  w h ich it h ad beeu exe- con s t r u cted t' n t i re l y  of �t eel , a n d  are afl a p t t' d  for a 
cuted-it was ad m i tted i n  the f u l l est possi b l e  m a n n e r  worki n g  p ress u re of 1 1  a t m o " p h e res.  T h e  propel l e r  
that th e person origin al l y  enti tl ed to t h e  mark who has fou r  b l ades o f  m anganese b ron ze, t h e  d i a m e t e r  of 
had assigned it  to the plaintiff h a d  partefl with his the scre w bei n g  21  f t .  7 i n .  and i ts pi tch 31 ft. . 4 in.  
o w n  ri ghts, but lIevert hel ess, as t.he t i tle w h i c h  t h e  The H avel i s  r i gged w i t h  t h ree p o l e  m ast.s o f  steel .  
plai n tiff set u p  affected the rights of  t h e  B r i t. ish p u b- w i t hout yards.  Sht' i ,;  485 f t .  long,  52 ft .  beam. a n d  as 
l ie, it was held that the transaction ami the registra- ft.  d eep, m o u l d t' d .  a n a  h a,. acco l ll l ll o d a t i o n  for 244 pas· 
t ion fou n ded u pon i t  could not be s u p ported in a sengers in t h e  fi rst 8:1 1 0 0 n .  1 22 in t h e  se('.on ct ,  460 t h i rd ­
B ritish court of  l a w .  There seem s  n o  room f o r  d o u b t  cl ass passengers, and offi eers and cre w t o  t h e  n u mber 
that the j udgment correctly expresses the law,  a n d  it  o f  2 4 0 .  'r h e  sal oon . a vpry s p ll c i o n �  apar t l l len t, is fi t t.ed 
must be taken therefore that in no circ u m stances w i l l  up i l l a n  elegan t a n d  t' l abora t e  m a n n er, and the cabin 
the courts be l ikel y hereafter t o  depart from the st rict accolll modation i s  m ost com fortable .  The N orddeutcher 
pri nciple w h i ch h as been so em phatically asserted i n  Lloyd nolV o w n  a s u ffi c i e n t  n n m b e r  o f  first,·class steam·  
t h e  present  case. -Inrlnstl'ies. ers for a t.ri · wt' e k l y  t'xpress s e r v i c e  between Bremt'n ,  

• '. • Southam pt.on.  a n fl N e w  Y o r k ; a n d  the d i rectors have 
. . IF, through a l eak in the gas main,  a tree 8hould decided t o  d i sp:1 t c h  s f t'amel's to New York on Wednes­

be k i l l ed,  i s  the compan y legal l y  liable for the loss ? days, T h u rso? " . a 11 (1 S u n d ays from Southampton, 
A n d  i f  not, i s  it  genera l l y  the custom to pay damages after the 7t.h of March. d n l' i n g  t h e  season . 

body, which is pl aced in the frallle i n  a p l astic state. for the sam e ? "  -.. -. ... , ....... -.. ------
Gentrally i n  the slabs are placed flat tubes, arranged The answer to this question by a me mber of t h e  N. OXLY 2, 500. 000 of t h e  1 1 . 000. 000 squ art' m i l es of A frica 
in alignment to form conti n n o u s  passages, the tubes E. gas managers was that the company was certainly remai n in t h e  h a n o s  of  native r u lers. France has 
bei n g  con structed of a h i ghly refractory material and l iable ; but we n ever m ake it a question of l aw.  As 2,1100. 247 �qll are m i J e�.  Engl and 1 . 900. 445. Germany 
m ade i m pe r v i o n s  to water. I n  p u t ti n g  u p  a wall ,  a 'l soon as we have a report of i n j u ry by reason of a gas 1 . 035. 720, Con go Fret' St. :1 t p  1 . 000,000. Port llg'al 774. 993, 
suitabl e track i ,  fi xed to the eei l i ng. and one on the leak,  we tt'll t. h t'  party Wt' are very wrry, ana giYt' a Italy 360. 000. S pll i l l  2 1 0 , 000. 'Vh i l e  the sh are of France 
floor, w h e n  t. 1lt' " labs are pl acefl i n position and joined n u rseryman au orlil€ll' to replace Ilhe tree. i s  l argest ,  Eng\ alJ(l 's is m ost val uable .  
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Leap Yl'ar. 

To the Editor of the Scientific American : 
The Gregorian calendar, as it is, loses one day in 

3,600 years. The rule for leap year is,  add one day to 
February every 4 years, unless it  be divisible by 
400. It would be much better to add one day to 
February every 5 years, t wo days ever 25 years, and 
three days every 450 years. 'rhus every 5th year, 
Filbruary would have 29 days, and the year 366 days ; 
every 25th year, February would have 30 days, and 
the year 367 days ; every 450th year, February wou ld 
have 31 days, and the year 368 days. By this plan 
every year ending in 0 or 5 is a leap year, and could be 
known at a glance. The error in this amounts to one 
day in 50, 000 years. E. A. F. 

West Salem, Ill .  
------------�.�, .. �,�.�----------­
The Horse and Barn ProblelD. 

To the Editor of the Scient�fic A mel'ican : 
Your rep l y  (No. 2892) in the Notes and Queries 

column of March 21 issue is, I think, erroneous. It 
assumes that the tethered hor8e can feed only in  one 
direction. But by the terms of the problem he is  not 
so restricted ; he is free to graze on all sides, as far as 
his rope will let him. By a reference to the accompany· 
ing figure, it  is clear that the horse, tethered at 0, can 
feed through three quadrants of 100 ft. radi'us, viz. , 
q uadrants 0 A B, 0 B C. and 0 C D. 

Feed i n g  from A toward E, and from D toward E, the 
radius w i l l  be 71> ft. Here the h orse has two overlap­
ping q u adrants of 75 ft. radius each to feed over. The 
correct 80lution. therefore. seellls to  be thiA : The feed­
ing ground comprise8 three qnadrants of 100 ft. radius, 
two sectors E a A and D b E of 75 ft. radius and 58° 38' 

E 

angle, and the figure E a d  b, which is eq ual to the tri­
angle E a b minus the triangle a d b. In these trio 
angles the sides are known. 

Area of the three quadrants of 100 ft. radlns • . . •  23561'925 sq. ft .  
• •  two sectors of 75 ft. radius. . . • •  • • •  • • •  5756'188 " .. 

.. of triangle E a b 1288'465 
Minus triangle a d b 312'5 (or figure E a cl b). . . .  975'965 " 

.. 

Total . . . .  . . . • •  . . • •  . .  . . . . . . .  30294'078 " •• 

REV. CLARENCE E. WOODMAN, Ph.D. 
New York, N. Y. 

[This is one of many communications we have re­
ceived on the subject. The assum ption u nderlying- the 
sol ution given i n  query 2892 was that the horse started 
with his rope at its f u l l  stretch and fed around in one 
d i rection u.,til it was exhausted or completely wound 
li p. I f  the statement is  taken without such assump­
tion, then the answer is easily obtained. The above 
comm unication gives a si m plll method in outline. 
The error in the solution of Query 2892 was in the 
misconcep tion of  the statement. The above letter we 
commend to t hose interested as an exponent of the 
true method of treatment.-ED.] 

PrelDo nitIo n .. , CoIncIdences, and SnperstIt10ns.* 

Nobody can ful l y  explain the states of his own inner 
consciousness, or tell the reasons why, when in appa· 
ren t  good health,  the atmosphere is luminous with 
transcendental glory, and anon is shadowed by dim l y  
comprehended specters. Many individuals have 
strangely recurrent coincidences or presentiments, 
w h ich, considered abstractl y, a re-whether forewarn­
i n g-s of good or of evi l-so frequently fulfi l led that it is  
d i fficu l t  to assume them to be casualties only. Science, 
however, is dumb in explai n i n g  the rationale of such 
phenomena. There are times and seasons when the 
entire firmament is rose colored, and th en, without a n y  
apparent reason, t h e  h eavens are overcast, and w e  each 
learn this lesson anew, that the cause of our sorrows, 
discomforts, and misfortunes l ies deep in the nature of 
thi ngs. Perhaps this is one reason why we pay atten· 
tion to mystical forecasts, and there seems to spri ng' 
into existence " the prophetic soul  of the wide world 
rlreaming on things to come. " 

* By M . • J, Gorl on in Popular Science News, 

$ citufifit  �tutritau. 
It is customary to say it is lucky to do a certain act 

at a certain time ; it is unlucky to d o  certain things, or 
to leave undone this, that" or the other thing. If logi­
cally traced to the source from which such observa­
tions sprang, it is found all such superstitions are 
based on the law of coincidences. Take an indiv idual 
in a slightly morbid or reflective state, and the dark 
side of h U lllan affairs thrusts itself upon his notice­
the tyranuy of the strong toward the weak, the cruel­
ty abo 'mding in nature, the transitoriness of all  human 
affairs ; and let a n u m ber of coi ncidences occur bear­
ing u pon some one of these subjects of thought, and a 
su perstition is founded, which may be transmi tted and 
become perpetuated from generation to generation. 

}lany persons reject and ridicule the cOlll lllon super­
stitions found to exist quite as much among the intelli­
gent as i n  the every-day life of the com mon people. 
The indiv id ual who sits at the table, Illaking the com­
pany thi rteen, w i I I  laugh and jest at the timorous 
anxiety of his  h ostess, who had-previous to h i s  unex­
pected arrival-been to considerable trouble to avoid 
such a casualty, but will  feel uncanny if he spill the 
contents of the sal t jar accidental l y, and will hasten to 
burn some immediately, to ward off any evi l  effects 
which might otherwise occur in his business relations ; 
or he will pass some anxious Ill olll ents if he observes 
the new moon over his  left shoulder, instead of his 
right, nor will he undertake anything i m portant on 
Friday. Many persons w ho pride themselves on being 
proof against the folly  of s u perstition yet feel uneasy 
i f  they do not observe the rules governing this  bit of 
u nreason in  other people.  Scien tific scholars who have 
reasoned from effect to cause, who have accepted the 
fact that matter and force are indestructible-such 
minds may be observed to be influenced by the good 
wi l l  of Pussy, she having since the days of the Egyp­
tians traditionally brought good luck to the house of 
her choosing ; while the breaking of a m irror is sup­
posed to bring misfortune seven years long to the un­
lucky possessor. 

The negro and Indian races are very superstitious ; 
their comings and goings, their up-risings and down­
sittings, are governed by a series of invisible laws that 
would render life one long nightmare to a sensitive and 
trained intellectual race. Among the negroes, after 
death the soul of the dead is supposed to be hovering 
around, and many devices are resorted to to appease 
the ghost, and to appease the ill will that may have 
been awakened by lack of reverence to the living and 
unseen portion of the departed in the handling of the 
dead. Still ,  i f  any person has a blemish-is lallle, sick. 
bruised, or sore-he will not touch the dead, as his  ail­
ment is thereby rendered i ncurable ; indeed, any one 
who assists in caring for the body of a deceaEed person 
wiII be sure to carry away something belonging to the 
deceased, to insure hi m against visits from the " dup­
py, " or ghost. The flight of certain birds over the 
house and back again indicates a sudden death in the 
family. The beautiful turtle dove, from the planti ve­
ness of its note, is looked u pon as a token of evil  omen, 
foretelling serious misfortune or death if  it lights 
u pon the house. No " c u ppy " ever visits the l iving 
with good intent, but always to work harm. There 
are certain plants and trees given excl usively to be the 
habitation of the ghosts, and no negro will pass or 
handle one of the bewitched specimens of  yegetation . 
The practice of dancing about the corpse is out of fear 
of vengeance to be now paid to any person from the 
ghost, as no one can make the circle who did harm (i. e., 
administered poison) to the decea�ed, as he would, if 
guilty, surely fall into convulsions and die miserably. 
Occult methods of obtaining poison from plants and 
deadly snakes obtain, and may be administered so as 
to defy discovery ; hence this disgusting praetice of 
the dance of the death circle. Remedies are prescribed 
of so sim ple a nature that if no good is done, no harm 
can follow. Tying knots in a bit of woolen yarn, 
a knot for eDdl wart, walking backward, Ill uttering 
" de spiruts l �'lItl settle dow n , "  with the knotted string 
held in the hand ti l l  near the fire, then rubbing the 
knots until  slowly consumed, wi l l  cure the warts. 

A shu lar form ula over a bit of wet Japer plastered 
on the chest will c u re hiccoughs. 'l'he hand of a deao 
person slowly rubbed over sore eyes, with the saIlle 
formula, only " de spi ruts done walk ober " added, i s  a 
sure cure. Nails can be conj ured from the joints of 
rheumatic patien ts by repeating a charm, and whoop. 
ing cough cured by placing the chi ld under a charm. 
The faculty for seeing " duppies " i s  given to those per­
sons who at birth had a caul over the face. This mem-
brane is treasurerl by the family with much care,  as the 
possession brings good fortun e  and the power to fore­
tell coming' events. 

The Indians are q uite as superstitious as the negroes, 
but they are a m u ch more reserved and unsocial race, 
so it is much more difficult to ascertain the legends and 
explanations for their curious rites. An Indian will 
turn from his cou rse ltn d vary to the right or to the 
left without any explainable  reason, a pparently ; he 
has come to a marching column of migrating ants,  and 
has t u rned to one side to avoid crossing t.he rou t e  
traveled by them.  The worst. o f  d isasters woul d be 
drawn down on the unl ucky mortal who failed to ob-

serve this rule. Birds are credited with having super­
natural powers. The rain-crake, with its unearthly 
and melancholy cry, is a very prophet of evil. They 
are popularly thought to be the spirits of the departed 
come back to mourn and avenge inj uries done to them 
in l ife. Eating together constitutes a sort of kinship, 
and he who breaks the bond will be detected by the 
ticking of a certain beetle. The neighing of a horse 
when you mee t a stranger betokens trouble. To have 
a crow cross your path, flying over head, is a sure fore­
runner of sickness and death. 

Most of these superstitions can be read by the law of 
coincidence. Thirteen persons at table coincides with 
the unlucky number at the memorable supper in wh ich 
Judas betrayed the sinless one and went to his own 
death. Spilling salt is coincident with the evils that 
accrued to the salt-tax gatherers during the French 
revolution. The strangest part of these coincidences 
- which, if observed until sufficient data are collected, 
may be termed analogies-is that there seemil to be a 
certain unexplained law of the mind in its groping 
that often leads to new facts and discoveries. 

In his Budget of Paradoxes, De Morgan relates the 
following story or theory : .. The late Baron Zach re­
ceived a letter from Pon�, a successful finder of comets, 
complaining that for a certain period he had found no 
comets, though he had searched di l igently. Zach, a 
man of much sly humor, told h i m  t h at no spots had 
been seen on the sun for the �am e length of tim e ­
which w a s  true-and assu red h i m  t.hat w h e n  the spots 
came back, the comets would come with them. Some 
time after, h e  got a letter from Pons, who in formed 
him with great satisfaction that he was quite right ; 
that very large spots had appeared on the sun, and 
that h e  had found a comet soon after. " 

To make the story com plete there should now be 
found a connection between the comets anrl the sun's 
spots. The eu rious thing is  that j ust this paradox was 
maintained before the Royal Astronomical Society by 
Professor Ashe before De Morgan's book came out. 

I have known one who has the capacity for inven­
tion to make statements about the necessary mechani­
cal appliances needed to produce certain ends, that 
sounded wildly improbable ; and yet the most impro­
bable are now facts. The quad ruplex system for use 
in  telegraphy was d reamed of when to relate the dream 
was a tale of wild improbability. This has occurred 
many times, and allows a perfectl y natural interpreta­
tion-as some other mind traversed the same road and 
sol ved his dream into practicability by creating the 
necessary steel and iron image to express an embodi­
ment of his thought. 

Again, there have been well attested instances in 
which mind acts on mind independently of d istances. 
It  would be hard to prove that when we thin k-and 
that in spite of a determination to think of other 
things-of some absent person that he is thi nking of 
us. But i f  in a n umber of instances a n umber of per­
sons were to record such experien�es and compare 
results, the law of coincidence would have great weight 
in determining the truth or fallacy of such a law. In 
trying to grasp an abstruse subject l ike the relation 
between mind and matter, there must, from the nature 
of the working medium, ever be many opportunities 
for fallacious reasoning-as it is impossible to speak of 
mind as affiliated with the body, wi th a brain and the 
nerve currents, without localizing the mind, and prov­
ing its habitat and absolute identity. Mental and 
bodily states are never identical, but contrasted.  There 
is  no means of effecting a compromise between t he llI . 
and i n  trying to express thought about mind it is not 
easy to say anything without localizing it. There is 
the old difficulty to be met : Is  mind found in every 
organ, or all in the whole ? 

Leaving all this, however, and allowing the state­
ment that mind is, indeed, as a phenomenon different 
from physical forces, but correl ates m ore or less d i rect­
ly in strict proportion with these, mind must be ad· 
mitted into the circle of correlated force. Of course, it 
is q uite impossible to reduce the quantity or quality of 
mind force to any method of mathematical precision.  
Vitality, energy, mental q ualifications, h ealth, courage, 
love, irascibility, may have a standard in our own 
mind with regard to an indi vidual, but we cannot re­
duce such qualities with mathematical precision, and 
cannot communillate to others with exactneSf< our own 
idea. When taki ng into consideration the physical 
facts underlying the mental facts, it may show that 
widespread concomitant action of the nerve currents 
and the agitation of the brain that may account for 
many of the unexplained incidents, d i vinations, witch ­
crafts, and similar phenomena as a result of that tu­
multuous conflict, and exercise of energy i n  reconciling 
the union of the material to the immaterial. even 
among the inferior races of mankind. 

4 1 . ' . 
ONE of the latest additions to the British navy is 

the Blenheim, a protected cruiser of 9, 000 tons displace­
ment. Of this  weight 4,000 tons are u sed for the pro­
tecting plates, armament, equipment, and coal. She is 
375 ft. long, 65 ft. beam , 20,000 h .  p. ,  and 22 knots speed. 
She is considered to be the largest, fastest, and most 
powerful war ship in the world. 
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THE PATENT CENTENNIAL. 

The Congress of Inventors and Man ufacturers of In­
ventions, to be held in Washi ngton on the 8th, 9th, 
and 10th of this wonth, i s  certain to be a most enthu­
siastic and n u werously attended assemblage, in every 
way worthy of such an occasion as the celebration of 
the beginning of the second cen tury of the Awerican 
patent system. 'Ve have been l iving in a period which 
has been distinguished by many noble centennial cele­
brations, from the great world's exposition i n  1876, to 
celebrate the one hundredth anniversary of the Declar­
ation of Independence, down to the great assembling 
in New York to mark the corresponding anniversary of 
the adoption of the Constitution, but it is believed that 
none of these e vents have been more memorable, or 
have been more clearly significant of American pro 
gress, than wil l  be the celebration to be held i l l  Washing­
ton next week. There will be no d isinterested onlookers, 
but in the large attendance, d rawn from the remo test 
quarters of the cou ntry as well as from near- by places, 
and from workers in every industry and every depart­
ment of science, there will be a keen appreciation of 
the dignity and the importance of the occasion. 

Besides engaging the largest public hall in Washing­
ton for the regular meetings, provision has been made 
for overflow meetings. and i t  is  expected that a far 
greater variety of s u bjects will be presented i l lustrative 
of the progress of American i nvention than the pro­
jectors had at fi rst anticipated. The programme ar­
ranged by the l iteratu re committee has been most 
favorabl y regarded by all friends of the movewent, and 
the responses from i n ventors, special iRts, and promineut 
lUen i n  d ifferent �ections indicate t hat the literary en­
tertainment prov ided wil l  be a most attractive one. 

So far as at present arranged for, add resses upon the 
fol lowing subjects are prowised at the pu blic meetings:  

Ed ward Atkinson, Ph. D. , LL. D. ,  of Massachusetts. 
-Invention i n  i ts Effects u pon Household Economy. 

Dr. John S. B i l l i ngs, Curator, U. S. Army Medical 
Museum.-American I nvention and Discoveries in 
Medici ne, Surgery, an d Practical Sanitation. 

Hon. Samuel  Blatchford, Just ice of the Supreme 
Court of the U nited States.-A Century of Patent 
Law. 

Cyrus F. Brackett, M . D  . •  LL. D . ,  of New Jersey, 
Henry Professor of Ph ysics, College of New Jersey, 
Pri ncetun.-The Effect of Invention upon the Progress 
of Electrical Science. 

Hon. Benjamin Butterworth, of Ohio, U. S. House 
of Representati ves.-The Effect of our Patent System 
on the Material Developwent of the United States. 

Oct ave Chanute, of I l l inois ,  President of the Ameri­
can Society of Civi l  Engineers.-The Effect of Inven­
tion upon the Railroad and other means of Intercom­
munication. 

Professor F. W. Clarke, S.B. , of Oh io, Chief Chemist, 
U. S. Geological Survey . -The Relations of  Abstract 
Scientific Research to Practical Invention, with Special 
Reference to Chem istry and Physics. 

Hon. John W. Daniel, of Virginia, U. S. Senator.­
The New South as an Outgrowth of Invention and the 
American Patent  Law. 

Major Clarence E. D utton, Ordnance Department, 
U. S. A.-Th e  Influence of Invention upon the Imple­
ments and MunitiolJs of Modern Warfare. 

Thomay Gray, C.E. , B. Sc. , F. R. S. E. , of Indiana, 
Professor of Dynamic Engi neering, Rose Polytechnic 
Institute, Terre Haute.-The Inventors of the Tele­
graph and Telephone. 

Professor Otis T. Mason, Ph.D. ,  of Virginia, Curator, 
U. S. National Museum.-The Birth of Invention. 

Hon. Charles Eliot M i tchell ,  of Connecticut, Com­
missioner of Patent�. -The Birth and Growth of the 
A m erica!" Patent System.  

HOIl. O. H. Platt, LL. D . ,  of Connecticut, U. S.  Sena­
tor.-Invd. tion and Advancemen t .  

Col. F .  A.  Seely, o f  Pennsylvania, Principal Exami­
ner, U. S. Patent Office.-In ternational Protection of 
Industrial  Property. 

Hon. A. R. Spofford, LL. D. ,  Librarian, U. S. Con­
gress.-The Copyright System of the United S tates : 
Its Origin and its Growth. 

Hon. Robert S. Taylor, of Indiana. -The Epoch-mak­
ing Inventions of America. 

Ro bert H.  Th urston, A.M ..  LL D. , Doc. Eng. , of New 
York, Di rector and Professor of Mechanical Engineer­
ing, Si bley Col l ege, Cornell University.-The Inventors 
of the Steam Engine 

Will iam P. 'f rowbridge. Ph. D . ,  LL. D. , of New York, 
Professor of E n gineering, School of Mines, Columbia  
Col lege.-The Effect of Technological Schools upon 
the Progress of  I n  vention. 

Hon. Edwin Wil lits, of Michigan, Assistant Secretary 
of Agriculture. -The Relation of Invention to Agri­
culture. 

Hon. Carroll D. Wright. M. A. , of Washington, Com­
m i sRioner of Labor. -The Relation of Invention to 
Labor. 

The names of the originators and principal promoters 
of  this centennial celebration of our patent system are 
given herewith : 

Oentral Committee.-John W. Babson, Chief of Issue 
and Gazette Di vision , U n ited Sta tes Patent Office. 
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Robert W. Fenwick. Brainard H. Warner, President, 
Columbia National Bank. Professor Otis T. Mason, 
Curator, United States National Museum. Myron M, 
Parker, President, Washington Board of Trade. Hon. 
John Lynch, President, Potomac Terra Cotta Com­
pany. Marvin C. Stone, Man ufacturer of Novelties. J .  
Elfreth Wat k i ns, Secretary, C urator, United States 
National M useu m. 

Executive Go mmittee. -Hon. John Lynch, Chairman. 
J. E lfreth Watkins, Secretary. John W. Babson, 
Marvin C. Stone, George C. Maynard. 

In the accompanyi n g  i l l ustrations we present por­
t raits of a l imited number of the imposing array of 
la wyers, j udges, administrators, legislators, and pat­
ent specialists taking part in this centennial celebra­
tion, our  space being all too small to attempt any­
thing l ike so full a record as we should l ike to give. 

In such a l ist  we necessaril y  include the Hon. Samuel 
Blatch ford, a Justice of the U nited States Supreme 
Court, who is  to deliver an address on " A Century of 
Patent Law . "  H i s  decisions i n  memorable patent cases 
in the U n i ted States Circuit Cou rt, and in other i m­
portan t  causes. havin g  during many years always com­
manded the close attention of all members of the bar, 
and his  promotion to the Supreme Court was generally 
looked upon as a thoroughly well earned advancement. 

The Hon. John W. Noble, Secretary of the Iuterior 
in President Harrison's Cahinet, and thus the d irect 
official head of all o u r  patent  b usiness at present, h as 
taken an active part in assisting to make the celebra­
tion a thoroughl y  i m posing and representati ve one. 
He will personally preside at some of the meetings, and,  
with other prominent  officials, hold receptions espe­
cially for inventors and manufacturers a u d  their re­
presentatives. 

The Commissioner of Patents, Hon. Charles E. 
Mitchell, of Connecticut, around whose office is cen­
tered the great interest of the occasion. is a man of the 
highest ability, wide influence and exalted character. 
He is distinguished by his clear j Udgment, and had 
previously been a most successful patent lawyer. He 
has proved himself well qualified for the arduous d uties 
of his office. He is a graduate of Brown University, 
about fifty-five years of age. 

The Hon. Benjamin B utterworth, of Ohio, who is to 
deliver an address on " The Effect of Our Patent Sys­
tem on the Material Development of the United States, " 
has been so prominently before the public for many 
years, Commissioner of Patents and as a member of 
Congress, and a public speaker of great power and in­
fluence, that his participation in the celebratiou will 
be an important factor. He has been the chairman of 
the House Committee on Paten ts, and through many 
years has worked with energy and discrimination for 
the protection of the interests of i n ventors. 

Dr. R. H. Thurston, director of Sibley College, Cor­
nell University, who is to speak on " The Inventors of 
the S team Engine," has a subject to the elucidation of 
which he brings a great store of knowledge. His 
treatment of the matter will be sure to be most in­
structive and interesting. 

The Hon. Carroll D. Wright, Commissioner of La­
bor, who is to speak on the " Relation of Labor to In­
vention," has ma.de a practical study of all phases of 
the labor question from an economic standpoint, and 
speaks on such questions with an authority every­
w here acknowledged. He first made a science of this 
department of in vestigation as the organizer of the 
Massachusetts Bureau of Labor S tatistics, and has 
brought to his present wider field a method and sys­
tem heretofore unknown. 

Dr. Joh n S. Billings, who is to speak on inventions 
and discoveries in medicine, surgery and practical san­
itation, is a United States army surgeon, in charge of 
the Army Merliea.l M useum. He has an international 
reputation as a sanitarian, and his recent work on 
medical bi bliography is to-day the leading authority 
on the subject. 

Hon. John W. Daniel, U. S. Senator from Virginia, 
very appropriately speaks on the New South as an 
outgrowth of invention and the American patent law. 
He was born in Lynchburg, Va. , i n  1842, served in the 
confederate service during the war, rising from the 
ran ks to a colonelcy, and since the war has become 
distinguished as a lawyer and orator. 

Dr. Cyrus F. Brackett, Henry ProfesRor of Physics 
in Princeton Oollege, who is to speak on invention as 
related to the progress of electrical science, is a widely 
known authority in this field, and, in conj unction with 
Prof. Anthony, has published a recent book on physics 
with which many of our readers are probably familiar. 

'l'homas Gray, of Indiana. who is to speak on tele­
graph and telephone inventions, is a civil engineer and 
professor of dynamic engineering in an institute at 
Terre Haute. 

The Assistant Secretary of Agriculture, Hon. Edwin 
Willits, of Michigan, most appropriately has the sub­
j ect of the relation of invention to agriculture. 

Mr. Ainsworth R. Spofford, of the Advisory Com­
mi ttee, is the efficient and accomplished Librarian of 
Congress. and is from New Hampshire, where he was 
born in lt025. He became the principal Librarian i n  
1865, having pl'evioul:lly l:Iel.'ve<l a. tel.'m a s  allsistant. Mr. 
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Spofford has seen the library grow from about seventy­
five thousand to nearly half a million volumes, and he 
has had great influence with successi ve Congresses i n  
securing legislative action for a proper building for the 
rapidly accumulating store of books, adequate pro­
vision for which has only recently been made, while 
the plans are but tardily being carried out. He is 
recognized as a bibliographer of great attainments, and 
peculiarly fitted for his responsible posi tion. 

Mr. J. W_ Babson, of the Patent Office, is  from 
Maine, and entered the Interior Department in 1866 as 
Chief of the Finance Division and Deputy Commis­
sioner of Pensions. He was assigned to the charge of 
the OjJiaial Gazette in 1878, and in 1880 was appointed 
chief of the Issue and Gazette Division, which posit ion 
he now holds. Of the 54 vols. of the OjJiaial Gazette, 
41 have been published under his direction, and of the 
448,000 patents granted by the Patent Office, more than 
half have been prepared and issued under his charge. 

Llewellyn Deane, of Washington, D. C. ,  a member 
of the Literature Committee, is a nati ve of Maine, and 
descended from Pilgrim stock. He is a graduate of 
Bowdoin College, and a lawyer by profession, and 
makes the patent business a specialty. He was a prin­
ci pal examiner in the U.  S. Patent Office for several 
years. In earlier years he had considerable l egislative 
experience in Maine. He is actively connected with 
local scientific societies. 

John Lynch, the chairman of the Executive Commit­
tee, is a native of PorUand, Me. , and is engaged i n  
commercial business a n d  interested i n  manufactu ring 
and railroad enterprises. He was elected in 1864 from 
the first Maine d istrict (now represented by Speaker 
Reed) to the Thi rty-ninth Congress, and re'elected to 
the four succeeding Congres8es, retiring in 1873. As 
chairman of committee on " The Causes of the Decline 
of American Shipping, " he submitted a report with 
bills for the revival of American navigation interests 
which attracted attention not only in this coun try but  
in  Europe. He was also the author of bills passed 
January 27, 1873, extending the life-saving service (then 
confined.to the coastR of Massachusetts and New Jersey) 
along the whole Atlantic, Pacific, and lake coasts of 
the United States, and connecting same by telegraph 
with signal service and lighthouses. This is the 
foundation of the present life-saving service of the 
United States. Owning a large tract of land near 
Washington, upon which are beds of terra cotta clay, 
he established the Potomac Terra Cotta Works, and in 
connection with this  manufacture has made several in­
ventions which have been patented in this country and 
Europe. 

Marvin C. Stone, of the Central Committee, was 
graduated from Oberlin College, Ohio, i n  1872, and be­
gan life as a Washington correspondent, representing 
the New Orleans Picayune, the Cleveland Leader, and 
varions other journals. Mr. Stone drifted into the 
man ufacturing business, and to-day employs over four 
hundred operatives, and paying out considerably over 
one hundred thousand dollars annually in wages alone. 
He confines himsel f to the man ufactu re of novelties of 
his own invention. He has taken out a large number 
of patents on the various articles which he manufac­
tures, but he bases h i s  claim as an in ventoI' especially 
upon the fountain pen with capillary feed. 

Robert W. Fenwick, a patent attorney and a mem­
ber of the Central Committee, was born in Washing­
ton i n  1832. His uncle, Benjamin Fen wick, was one of 
the three who composed the Patent Office corps i n  
1812-16. M r. Fenwick studied architecture, civil engi­
neering, and mechanical drawing, and was for seven 
years em ployed in the patent department of the SCI­
ENTIFIC AMERICAN at New York. being afterward 
similarly employed in charge of our branch office in 
Washington. Since 1861 Mr. Fenwick has followed 
business as a patent att.orney in Washington. He was 
called to preside as chairman of the meeting at which 
it was determined that a celehration of the second 
century of our patent system should be celebrated in 
1891. He was authorized by this meeting to appoint a. 
committee to arrange the programme for the celebra­
tion. 

George Brown Goode, of the Advisory Committee, 
was born in New Albany, Ind. , 13th February, 1851. 
He was graduated at Wesleyan University, in 1870, 
pursued a short postgraduate course at Cambridge and 
in 1871 took charge of the organization of the college 
museum at Middletown. In 1873 received an appoint­
ment on the staff of the Smi thsonian Institution, and 
on the organization of the National M useum became 
its aAsistant director, and in 1887 assistant secretary of 
the Smithsonian Institution. 'l'he natural history di­
vision of the U. S. government at the Ph iladel phia 
exhibition in  1876 was under his supervi"ion. He was 
U. S. commissioner in charge of the Amercan sections 
at International Fisheries exhibitions in Berlin in 1880 
and in London in 1883, and was also member of the 
goverment executive board for the New Orleans, Cincin­
nati, and Louisville expositions in 1884, and of the board 
or management and control of the World's Colum bian 
exposition of 1893. From 1872 until 1887 he was inti­
m ately associat�d, as a volunteer, with the work of the 
U_  S. Fish Commission . In 1877 he was employed by 
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the Department of State as statistical expert in connec- i in the Patent Office in N ovem bel', 1 875, and chief clerk 
tion with the Halifax fisheries com m ission, and in 1879 I of that office in Apri l ,  1877. He held t he latter office 
-80 was in charge of th e fisheries d i vis i on of the tenth i un t il June, 1880, when he was appoi n ted principal ex­

census, and i n  1887 was appointed U. S. Commissioner I am iner, and put in ch arge of the classes of invention 
of Fisheries, resigning the position early in 1888. He which had heretofore formed the phi losophical di­
has traveled through Europe for the purpose of study- vision, except electricity, which was made to consti­

ing the methods of administration of the public m u- tute a separate division. To the new d i vision was 
seums, and has made extensive natu ral history explo- added trade markH, which had heretofore con stituted 
rations in t h e  Bermudas an d Florida. H i s  published a division by itsel f. Colonel Seely's d i v ision h as re-

HO N .  JOHN W. DANIEL, OF VIRGINIA, 
U. S.  SENATOR. 

PROF. R. H. THURSTON DIRECTOR SIBLEY 
COLLEGE, CORNELL UNIVERSITY.  

f-I 

CYRUS F. BRACKE T T  LL.D.  M.D. PROFESSOR 
OF PHYSICS, PRINCETON UNIVERSITY. 

HON. EDWIN WILLITS ASSI STANT SECRETARY 
OF AGRICULTURE. 

THOMAS GRAY PROFESSOR ROSE POLYTECHNIC 
INSTITUTE, TERRE HAUTE. 

HON. JOHN LYNCH MEMBER CENTRAL 
COMMITTEE. 

International Con ference at Mad rid. Colonel Seely 
was for m any years Secretary o f  the Anth ropological 
Society of \Vash i n gtoll, and is  at p resen t one of the 
editing com mittee of its q u arterl y publication, the 
Ame1'ican Anthropologi8t. He has gi ven lUu ch time to 
the study of the philosophy of inven tion, on which he 
has p u blished several papers. 

George C. Maynard, of the Advisory Com m i ttee, is a 
native of An n Arbor , Mich igan . H e  was ed ucated i n  

HON. SAMUEL BLATCHFORD, JUSTICE U .  S. 
SUPREME COURT. 

HON. A.  R. SPOFFORD LIBRARIAN OF 
CONGRESS. 

MARVIN C.  STONE MEMBER CENTRAL 
COMMITTEE. 

THE CENTENNIAL CELEBRATION OF THE AMERICAN PATENT SYSTEM. 

papers are numerous, and include, besides several 
books, about 200 minor titles on topics in ichthyology, 
museum a d m i n i stration, and fish ery economy and 
American h i story . 

Franklin A. Seely, of Pen nsylvania. of the Adv isory 
Com m ittee, was born i n  1834, graduated at Yale Col ­
lege in 1855, served in the Federal army duri ng war of 
the rebell i on as assistan t quartermaster of volunteers, 
and was discharged in  1867 w ith the brevet rank of 
lieut. colonel. He was appointed assistant examiner 

!D ained substantially the same ever si n ce.  'Vhen the 
U n i ted States became a member of the International 
Un ion for the Protection o f  Ind ustrial Property, the 
work of reviewing the Convention of Paris  of  1883 was 
assie:ned to Exam i ner Seely, and his i nterpretations of 
that i n strument have been accepted here and abroad 
as correct. Since then he has had ch arge in the Pat­
ent Office of all questions ari!;ing under the con ven­
tion , and growing out of international relations, and a 
year ago was a delegate from the U n i ted States to the 

the public schools of that State and studied physics 
with the late Professor James C. Watson , Director of 
the Michigan Observatory. Commenced telegraphing 
at the age of fifteen and has been engaged in electri­
cal work ever since. Du ring the war he entered th e  
Military Telegraph Corps, and after t h e  close o f  the 
war was chief operator i n  the Western Union Tele­
graph office for several years. He organized the tele 
graph system of the weather b u reau, and, after two 
years' service in the si gnal office, re� igned to engage in 
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private business as an electrical engineer, in which he 
has contin ued until  this time. He has been an exten­
sive b uilder of telegraph lines, organized, and, for five 
years, managed the telephone business in Washington, 
and has been connected with many electrical enter­
prises. He is a memb er of the American and Engl ish 

I u stitutes of Electrical Engineers, president of the 
" Ol d  Timers' " te l egraph society and the 'Vashingtol(  
editor of the Electrical Re'view. 

ROBERT W. FENWICK MEMBER CENTRAL 
COMMITTEE. 

LLEWELLYN DEANE. 

J. K. McCAMMON. 

Jtirutifit )mtricau. 
General, and aseigned to the Interior Department .  In 
1881,  he was appointed , hy Presiden t Arthur, Com­
m i ssioner of Rai l roads, hol d i n g  this position with the 
Assistant Attorney-Generals h i p. I n  May, 18tl5, he re­
sig lled from p u blic service, s ince w hich time he has 
beeen practici n g  his profession in the city of W"ashing­

ton.  He h as been president of the Cosmos Club, of 
\Vash i n gton, and is a member of several learned so­
cieties and social organizations. 

DR. G. B .  GOODE , ASSISTANT SECRETARY 
U. S. NAT IONAL MUSEUM. 

GEORGE C.  M AYNARD MEMBER EXECUTIVE 
COMMITTEE. 

COL. A. T. BRIT TON PRESIDENT AMERICAN 
SECURITY AND TRUST CO. 
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laws. M r. Britton illl president of the American Se­

curi ty and Trust Com pany and "ice-president of the 
Columbia National Bank. 

James T. Du Bois was born at Hallstead Pennllyl­

vania. in 1851.  He grad uated at the Ithaca Academy 
in Itl71. President H ayes appointed him consul to 
Aix-Ia-Chapelle. Germany, in 1877. H e  was transferred 
to the consulate at Cal lao, Peru, in 1883, and to the 
consulate at Leipsic duri ng the same year . In 1889 Mr. 

J. ELFRETH WATKINS, CURATOR U. S. 
NATIONAL MUSEUM. 

J. M. T ONER M.D. 

J. T.  DU BOIS. 

THE CENTENNIAL CELEBRATION OF THE AMERICAN PATENT SYSTEM. 

Hon. Joseph K. McCam mon,  chairman of the Fin­
ance Com mittee, was born i n  Philadelphia. October 
13, 1845. He gra duated , in 1865, from the Col lege of 
New Jersey, at Princeton. In 1868 he was ad mitted to 
the bar in Phi ladelphia : in 1870, appointed register 
in bankru ptcy ; and in 1871, special counsel for the 
United States be fore the Court of  C lai ms, having 
special charge of suits in which the Pacific and other 
railroads were engaged in litigation with the govern­
ment. I n  1880, he was appointed Assistant Attorn ey 

Al exander T.  Britton , of the .\.d visory COlll m ittee, 
was born in New York City in 1835. He stud ied law 
in the office of James T. Brady, and subsequently 
went to col lege and graduated at Brown University. 
He has built up a large law business in  Washington 
under the firm name of Britton & Gray, and in the de­
partment of railroad and corporation law has acquired 
an extended reputation.  He was appointed by Presi­
dent Hayes a membp,r of the Publ ic Land Commission ,  
and i n  that capacity revispd and codified t h e  public l and 

Du Bois established t h e  Im:entive Age a t  Washington , 

D. C. He has been an earnest promoter of the patent 
centennial celebration. 

J_ Elfreth Watkins, of the U. S.  National M u seum, 
Washington, has been the efficient secretary of the 
organization committee, and taken upon himself a 
large amount of the necessary detail work. 

Dr . .T. M. Toner, of Washington, a member of the 
advisory cOUl mittee, has also been an active and effici­
cient promotE'r of the movement for this celebration. 
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OPTICAL PROJECTION OF OPAQUE OBJECT S. 

RY GEO. M. HOPKINS. 
The p roj ection of opaq ue or sol i d  objects by means 

of tha optical lantern affords a way of showi ng u pon 
the screen a large variety of objects in their nat ural 
colors, and greatly magn ified . 
The form of lantern best adapt· 
ed to this p urpose is the silu ­
plest imaginable. 

The works o n  optical proj ec­
tion briefly describe different 
forms of apparat us for t h i s  p u r. 
pose. Prof. A. E. Dol bear i n  h i s  
book descri bes a megascope, con­
sisting of a plain box, with a 
large lens i n  fro n t  and an oxyhy­
d rogen light within.  M r. Lewis 
Wright, i n  h i s  n e w  work on 
. .  Optical Projection, "  flhows two 
or th ree forms of m egascope ; 
but notwithstan d i n g  all this the 
idea is c urre n t  that opaque pro­
jection i s  diffic ult,  and several 
perso n s  k n o w n  to the writer are 
so t h o rou gh l y  convinced of the 
magnitude o f  the u n d ertaking 
that they d o  not make the at­
tempt to proj ect in this way. 

I n  descr i b i n g  a fe w ways of 
opaque p roj ection t wo or three 
poi nts are noticen in the beg i n ·  
n i n g. First, a l l  t h e  l ight attai n ­
able i s  req u i re r! ; second, all  
kinds of work cannot be don, ·  
w i t h  o n e  and the same instru­
m e n t ; and third,  to secure the 
best effects, suitable shadows are 
as necessary as strong' l igh ts. It 
i s  useless to attem pt proj ection on a large scale with a 
source of i l l um i n ation i n ferior to t h e  calci ulll l i ght.  
For large obj ects ann a large screen,  two l arge burners 
are essential,  a n d  the use of three i n sures a m uch 
better effect. 

Th e  length o f  the box i n closi n g'  the obj eet and the 
burners i s  determ i n e d  b y  the focal length of t h e  obj ect 
glass. In the instru m e n t  i l lustrated , the lens has a 

Fig. 2.-MEGASCOPE BOX, SHOWING POSITION OF 
BURNERS. 

focal length of 24 i nches. T h e  box is made 4 inches 

longer, i. e.,  28 i nches, t o  allow of moving the object, for 

the purpose of focusing the i m age on the screen. 

'V hen two oxyhydrogen burners are used, they are 

arranged at one side of the megascope box, at slightly 

different elevations ,  and a short d istance apart to 

secu re soft shadows. 'Vh e n  th ree b u rners are used, 

the third is placed at the opposite side of the box. I t  

Fig. 3.-FOLDING BOX PARTLY 
CLOSED. 

in creases the vol­
ullle of light and 
modifies the sha­
dows.  If the aper­
tures of the b urn­
ers are the same, 
they may all be 
suppl ied with gas 
from a singl e  pai r 
of cyl i n ders, b y  
using b r a  n c h 
pipes. The burn­
ers s h 0 u 1 d be 
pushed as near 
the object as pos­
sible, w i t h 0 u t 
bringin g  t h e  m 
i nto the field of 
the objective.  

In the presen t  
case t h e  objective 
consists of a 6 inch 
double c o n v e x  
lens, b u t  a 7 or 8 
i nch would be bet-
ter. The lens is 
mounted i n  a soft 

wood ring, a n d  
suspended over a circular aperture i n  the front of the 
box. 

Fo!' t h e  sake of -conven ience, the box is Illade to 
fold, so as to occupy a space of 18 by 28 inches, by il 
inches thick,  when not in use. Fig. 3 shows the con-

struction clearly. The top, f, is l ike an ordinary box 
cover, with the exception of the cen tral draught h ole 
surrounded by a collar. 

To the bottom, g, are hinged the end, h, sides, i j, 

and the front, k. The cap, m, is supported over t h e  

Fig. I .-THE MEGASCOPE. 

opening in the center of the cover, f, b y  the wood 
screws i nserted i n  the corners. The lells, n, is  arranged 
to hang over the large open i n g  in the end piece, k. 
I n  this end piece there is a smaller opening for the in­
sertion of the gas t ubes. The side p; ece, i, is d i scon­
tin ued n ear the back end of the box, to provide a n  
opening f o r  t h e  i nsertion a n d  r e m o v a l  of obj ects.  T h i s  
o p e n i n g  i s  covered with a black c u rtai n ,  whil'h falls 
o ver the arm, and prevents the escape of l ight. 
Upo n  the inner surface of the back end o f  t h e  
b o x  is secured a piece o f  w h i t e  cardboard f o r  a 
backgroun d .  

The sectional v i e w, Fig. 2, best s h o w s  t h e  
internal arrangement. 

The object must be i nserted i n  position and 
moved forward or backward u n til  i t  is focused. 
I f  difficulty is experienced in holdi n g  the ob­
jects properly for exh i bition, they Il lay be 
placed on a movable s u p port. 

Fruit of all kinds projects wel l,  either whole 
or divided. A bunch o f  California grapes forms 
a fine object. A bouquet of flowers is beauti­
ful.  Shells, especially polished ones, are very 
pleasing objects. Peacock and other feathers 
show well.  Pottery and bronzes, plaster casts, toys 
of various kinds,  particularly o f  the Japanese variety,  
carvings, e lllhroidery, paintings, e u gravings, photos, 
the pages o f  a book, are all o f  i n terest. Whole ma­
chines of a suitable size, and parts of machi nery, or 
apparatus o f  almost any k i n d  may be shown to advan­
tage in this way. 

Another way of acco m plish i n g  the salli e result w i th ­
o u t  the u s e  of a b o x  is  
i l lustrated i n  Fig.  4.  I n  
t h i s  case one roolll serves 
as a megascope box and 
another as the room in 
w h i c h  to place the screen . 
T he same general arrange­

ment as that alread y de­
scribed i s  observed. I n  
this  case the l e n s  is se­
c u red over the space be­
tw een t w o  slid i n g  doors, 
and all escape of light is 
prevented, e x c e p t i n  g 
of course that w h i c h  passes 
th rough the lens.  T h e  
screen is Illade o f  transl u­
cent tracing paper. The 
lens may be such as i s  used 
for the examination of 
pai ntings or photographs, 
b u t  the kind known as 
CORmoram a lenses, �old by 
t h e  princi pal optician s, are 
pre ferable,  on account of 
being about the right fo-

which the illlage is thro wn. O f  course an opaq u e  
white screen Illay be used in this arrangement if  de­
sirable. 

For the projection of fine obj ects, such as gems and 
t h e i r  settings, a watch movelllent, or a fine piece of ma_ 

chinery or apparatus, the ar­
ran gelllent shown i n  Fig. 5 is 
effective. A plan view o f  the 
apparatus is h ere shown. The 
objec t i ve of the lantern is re­
Illoved and su ppnrted at a n  an­
gie w ith the optical axis as indi­
cated .  The lime is pushed for· 

ward so as to cause the diverg· 
ent cone of l ight to cover the 
object, d, as sh o w n .  The l ight 
reflected from the object, d, 
passes through the objective to 
the screen. 

The w i re frame, e, secured to 
the front of the lantern and held 
by the stand ard, f, i s  designed 
to su pport a thick black cloth 
for shutting i n  al l l ight except­
ing that passing t h rough the 
objective.  Apparatus simi lar to 

this i n  principle i s  sold by some 
of the deal ers in lan terns. 

The won d e r  camera shown in 
Fig. 6,  on opposite page, is an 
instru m e n t  h a v i n g  a marvelous 
amo u n t  of power con sideri ng 
the sou rce of  l i g h t, w h i c h  is  siIu­

ply a s i n gl e  A rgand kerosene 
burner. T h i s  toy is f u rn ished 
by I ves, Bl akeslee & W i l l iams 
Compan y, o f  this city. 

The lam p flame is i n  one focus 
of the el l ipsoidal reflector and the p i ct u re or object to 
be shown is placed at the other focus, on the swingi n g  
adjustable h older. O pposite the holder i n  a perfora­
tion in the reflector is placed t h e  obj ective by which 
the image is projected on a screen three or four feet 

d istant.  The small  plan view shows the sh ape of the 
m i rror an d t h e  course of  the l ight.  The l i ll i n gs of the 
box around t h e  lamp and focu s of t h e  reflector are 

Fig. 5 . MEGASCOPE AT TACHMENT TO LANTERN. 

removed in the picture to show the interior. T hese 
l i n i n gs are made of asbestos, to withstand the heat. 
T h i s  instrument w i l l  proj ect coi ns, shells, flowers, pic­
tures, et0. , very satisfactorily. 

.. . . , .. 
GAS for i l lum inating purposes is sold by a private 

company at Plymouth, England, for ls. 9d . per 1,000 
feet, and at. Lpeds it is sold by t h e  local authorities for 

cus. They are not expen - Fig. 4.-MEGASCOPE WITHOUT BOX. 

sive, and may be obtained 
of a diallleter of six 01' seven inches. Two or th ree 1s.  10d. per 1 ,OUO feet. This i s  equal to 42 and 44 cents 
calc i u m  lights are used. The objects m ay be held !,psppet.i vely, and in both cases the bURi ness is  done at 
i n  front o f  a white 01' tinted background, o r  the a p rofit. According to the prices charged for gas in 

background may be omitted. I t  is absolutely n eees- most American cities, there iii evidently a large Illargi l l  
sary that no stray l ight should escape into the rOOIll in for profit. 
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M anufacture of Alu.oinum. 

A suit has been brought against the Cowles Electric 
Smelting anu Aluminum Company, by the Pittsburg 
Reduction Company, of Pittsburg, in the United 
S tates Circuit Court, and the P ittsburg Reduction 
Company moved for a prel im inary inj unction to stop 
the Cowles Company from manufact u ring pure alumi­
num a .t  its works i n Lockport, N.  Y . ,  u nder what the 
Pittsburg Company al leges is the Hal l  p rocess, cov­
ered by letters patent o wned and controlled by i tself. 

A large number of affidavits is fi l ed hy tbe Pittsburg 
Company in su pport of its motion.  Alfred E. H u n t 
makes affidavit that he is the president of the Pitt �­
b u rg Red uction Company, and has been since 1876 a 
ci v i l and me tal lu rgical engineer and chemist. For 
SO IlJ e years he has made pure al um i n u m a special 
s t u d y ,  rea l b:ing that in due time, if i ts manufacture 
cou ld be made more inexpensi ve, it .  would be an i m por­
tant article of corlllnerce in the mechanical arts. It  
was n o t  u nt i l 1888 that he heard of the Hall process of  
red uci ng al u m i n u m  el ectrolytical ly from a fused bath 
of fluorides contai n ing alu m i n a  in solution . The pat­
e n ted process was secu red and the Pittsburg Reduc­
t ion Company organi zed. It was successful and i n  due 
t i m e  was enabled to establish works in Pittsburg 
and in Great Britain and to man ufacture and sel l 
p u re alu minum at $ 1 . 50 and $2 a pou nd , where p re­
vious l y it  had been sold as h i gh a� $12 a pound . Until 
Jan uary, 1891 ,  the Pittsb u rl{ Red uction Company was 
t h e  only man u fac t u rer of  al u m i n u m  in this country, 
though many conce rns a p p l ied to i t  an d  were refused 
on t h e  ground that the P i t t sbu rg Reduction Com pan y 

cou ld  supply all  t h e  dem and and de5 i red to retai n  the 
excl usive use  of the Hall  patent.  I n  the spring of 1890, 
E u gene Cowles, of the Cow les Smeltin g  and Alum i­
n U Ill Company, notified Mr. H unt that a concern i n  
Boonton, N.  ,1 . ,  was man u facturing p u re aluminum 
by thA Hall  proce8S, and on th is hint the New Jersey 
concern was investigated, owned u p, and desisted. The 
Cowles people have made overturflS to the Pi ttsburg 
Red uction Company to unit.e patents, but have been 
refused, and last month began manufacturing pure 
alu lllinum in Lockport. Mr. H unt declarAs that th is 
was done to harass his  cOlll pany into a com bination 
and thus secure to the Cowles Company the val ue and 
use of the Hall process. The Cowles Compan y has been 
offering p ure al um in u m at $1. 25 and has even quoted 
it at $1. PrIOr to January the Cowles Company has 
not pretended to make pure a l u m i n u m  and has referred 
purchasers to the Pittsburg · Reduction Com pan y for 
it. Mr. H u n t  says that t.he Cowles process is  an al loy 
p rocess and not adaptAd to produce unal l oyed metallic  
al um in um . 

Among the other affidavit,s is that of Henry P. 
Moore, of Pittsbu rg, who says that he worked as a 
laborer over night in the Cowles works at Lockport , 
and who describes the manufacture that went on 
there. Moore describfls the plant as being situated 
011 an island in a swift and turbulent stream, guarded 
by watchmen nigh t  and day, w i th doors barred and 
w i n d ows painted within and without.-Cleveland Plain 
])ealer. 

• • • 
Heart So u nds at a G rcat Distance. 

Dr. Gu i do Bel l, who had prev iousl y reported in  the 
Memo rabilien a case in which, after contusion of the 
thorax, the hearts sounds were p lain ly audible the 
w h ol e length of the room, and even further, now pub­
l ishes a second case of  a similar kind. A large and 
heavy but heal t h y  man b ad, in the presence of the 
author, fallAn backward from an open vehicle to the 
street, and in a state of unconsciousness was carried 
the short distance to his house . He had fallen on his 
r ight shoulder and had fractured several ri bs, but 
without i n j u ring t he pleura. His breath was �hort 
and su perficial , the pulse frequent and very smal l ,  tbe 
p u p i ls of moderate size, but insensible to l ight, the 
eyes open and expressionless, the skin cool and pale. 

When the patient wa� placed in bed the hea rt sounds 
were very loud at the d i stance of  a foot. This abnor­
mal loudness lasted h ai f  all h o u r. T h e  pat ient recov­
ered after a serious attack of pleurisy, and both he and 
the patient previousl y referred to are no w strong and 
wel l.  Both patients had been u nder the i n fl uence of 
shock w h ile theRe peculiar sym ptollls lasted, and tbese 
are in  Dr. Bell's opinion merely sym ptoms of shock .  
Assuming that i n  l o w  vital i ty o f  t h e  vagus and sym­
pathetiC the gangl i a  of t h e  heart may have i ncreased 
activity, he consid ers that we may look upon t h e  in­
creased action of the h eart as s i m ply a symptom of  
shock . The author  considers his theory p roved by 
the  fact that each nerve system, besides bei ng u n der 
the control of  the brai n ,  also h as an independp-nce of 
its own , with ganglia for cen ters .  The spi n al cord, and 
still more the sympat.hetic, certainly :lave this inde­
pendence , and probably also every other �anglion in 
a corresponding manner. Wh en the influence of the 
brain as nerve center has ceased to be fel t  in any 
organ-the heart for instance-th is lIlay sti 1 1 exercise 
its independent act. i \' ity, and e!' pecial l y  so when its an­
tago n i st h a� becom e in active. Rven t h e  apparen t con­
tradiction of a smaH pulse with  i n crea�ed act i on of the 
heart could be explained b y  assum i ng a certai n  ind e· 

,citutifi c �Ultticau. 
pendence of the ganglia. This independent action is 
further increased by the narrowing of all blood vessels 
through paralysis and consequent increased resistance. 
-Lancet_ 

. --- --.. . --�- . •  I • • • 
A Giganti c Railway Prol.crty. 

The Pennsylvania Rail way system is cal led an " em­
pire "  by an Eastern  contemporary, and well it may 

be, measuring it by the magn i tude of its receipts 
and disbursements. The gross earnings of the entire 
system for the calendar year 1890 were $133,531 , 623, and 
it!! expenditures were $92, 603, 325. N ever before 1864 
did the U n ited States collect so large a reven u e , and 
never before, except i n  time of war, did it  expend so 
m uch i n  a single year. But i t  is the net earn i ngs rather 

than the aggregate business that t hose who look for­
ward to government ownership of the railroadOi will  

Fig. G.-WONDER CAMERA. 

regard with the greatest i nterest. The net ear n i ngs 
were $41 ,518,258. These earn i n gs were real ized on 
7,91 5 mi les of road operated-2, 435 east of  Pittsburg 
and Erie, and 5, 480 west of th ose points. The net 
earnings, therefore, were about $5, 255 per mile of road 
operated. The capital st.ock, inc l udi ug nearly $9, 600, -
000 issued last year, is $123,082, 050, or about $15 ,580 per 
mile of road operated.  ThA net earn i ngs were not far 
from one-thi rd of the capital stock in a single year. It 
is to be born€' i ll mi nd that the capi tal stock repre­
sents very m uch less than the actual val ue  o f  the p ro­
perty, estimating the value at cost, and not on the 
basis of earning capacity.  The road bed,  rails, and 
brid ges could not be d u p l i cated in  their p resent state 
o f  sol i d i t y  and general excellence for l ess than double 
the amount  of capital stock ,  to say nothing of loco­
motives, cars, depots, shops and machinery, right of  
way, etc. S t i l ! ,  the earnings were  u n q uestionably a 
large percentage of the amount, which it would cost to 
dupl icate the entire property at p resen t p rices of ma­
terial s and labor, assuming that the right of way could 
be obtained at someth ing like the original cost. Argu­
ing from this system alone, therefore, it might be con­
tended with some plausibility that rail way earnings 
are excessive. But it m ust be remem bered that this 
system is excAptional. Its mi leage is less than one­
twentieth of the aggregate mileag-e of the cou n try, 
but its gross earn i ngs were not far from one-n i nth of 

/"\ 
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Fig. 7.-PLAN OF WONDER CAMERA. 

tive of scale, and numerous mechanical appliances, 
guaranteed to prevent incrustation and to remove with 
certainty and dispatch what has been formed , all had 
their day and were declared to be wanting in util ity. 
The case appeared to be growing hopeless, and the 
men i n  charge of the motive po wer were concluding 
that the constant cal king, patching and renewing of 
sheets was i nevitable, w ben some one tried the extract 
of eucalyptus leaves. Th is i s  reported to haye p roved 
an effectual anti -incru�tat i o n  agent. 

T h e  eucalyptus is an Australian gUIll tree which 
thrives i n  all warm clim ates. I t  has a th ick glossy leaf 
which stands uprigh t and recei ves tbe rays of the s u n  
on both sides. The leaves a r e  rich i n  a volati le oil, 
which is the s ubstan ce that acts on the l i m e  salts with 
the effect that formation of  scale is preven ted. There 
are many regions in th e Southern States where the 
eucal ypt.us tree won ld thrive and do good, for its pres­
ence is reported to be a specific agai nst malaria. The 
tree was planted extensively i n  the s wampy regions 
near Rome and is said to have greatly decreased the 
malarial feyers of the d istricts. 

The extract of the leaves for use in boilers of the 
I n dian rai lways is obtained in a very s imple fashion.  
The leaves are col lected and s lo wly boiled, about one 
thousand gallons of stron g fluid bein g  prod uced frofU 
fi fty pounds of t h e  l eaves. T h ree gal l ons of this ex­
tract is used for a trip of  100 m i l es. and keeps the boi ler 
i n  the condition that. all i m pu r i t i es d epos i t.ed hy t h e  
feed water can be read i l y  washed onto \Vh e n  a bo i ler 
is fou l with scale, about t welve gal lons of the eucal y p ·  
tus  extract i s  put i n  after wash i n g o u t, a n d  t h e  i n ­
crustation i m m ed iate ly  begins  to �often,  a n d  soon fal l s  
o ff  i n large pieces . By keep i ng u p  the treatuH ' n t  arl l i  
washi l lg  out thorongh l y ,  the worst boi l e r  w i l l  be 
cleaned in about two Illonths .-Nat. Cat' Bnilclet'. 

.. f . ,  .. 
Advicc to a Young lUan. 

So you Wolre a l ittle too pert, and spoke wit.hou t 
thinking, did you, my son ? And you got picked II p 
quite suddenly on your statement, eh ? Oh,  wel l ,  that's 
all right : that bappens to older men than you e\'ery 
day. I have noticed that you have a very positi ve way 
of filing a decision w here other men state an opi n io n ,  
an d y o u  frequently make a positive assertion where 

older men mere ly express a bel ief. But never m i n d : 
you are young. Yon wil l  know less as you grow older. 
.. Don't I lU ean you w i l! know more ? "  Heaven forbi d ,  
Ill y boy. No, i ndeed ; I mean that y o u  w i l l  k n o w  less. 
You wiJ I  never know Illore th an you do ; never. If you 
l ive to be 10,000 years old, you w i l l  never again k n o w  
a s  Illuch a s  you do n o w .  No hoary-headed sage, whose 
long and studious years were spen t in read i n g  men and 
books, ever knew as much as a boy of  your age. A 
girl of fi fteen knows about as much,  but then she !!ets 
over it sooner and more easily. , .  Does i t  cause a pang, 
then, to get rid of early knowled ge ? "  Ah , my \:>oy, i t  
does. PuJling e y e  teeth and molars w i l l  seem like 
pleasant recreation alongside of  sh redding off great 
sol id slabs and layers of wisdom and knowledge that 
now press upon you l i ke geologi cal strata. . .  But how 
are you to get rid of al l th is s u perincurnbent wisdom ? "  
Oh, easily enough, m y  boy ; just  keep o n  air in g i t ; 
that.'s the best way. It won't stand constant use, and 
it  d isin tegrates rapi d l y  on ex posu re to air.-Bllrclptte, 
in the Brooklyn Eagle. 

• • • 
Ten 'Vheclcd Locomotives. 

The demand of the t ime is  to move weight over dis­
tance at the least possible cost to it on slow freigh t or 
faEt  passenger trains. Th ere are h undreds of locomo­
tives in service of about. 40 tons weight capabl e  of hau l ­
i n g  a trai n  of 100 tons at the average run n i ng rate of 
60 m iles an h o u r. But that is not the k i n d  of fast 
trai n that our  rai l road managers want. T h e y  are re­
q u i red to make Illoney for the compani es em p l oying 
thel ll , and th ey real ize t.hat i t  paY8 m uch bet ter to use 
locomotives weighing sixty tons tt · _t are capable of 
h au l i ng a fast trai n of  300 tOllS.  I t is a curious st u d y, 
and one that is interesti n g  to SOlIle mi n ds, t.o i n \'esti­
g>l.te the rapid speed that might be made wi th safety 
w i t h  locom otives having abnormal ly l a rge d r ivers, 

b u t  as far as th e  beari ng on American rai l road operat­

the gross earnings of al l other road s. I t s  eal'll i n g  capa- i n g'  is concerned , it is j ust as practicable as specula­

c i t y ,  therefore, Is consi d e rabl y more than double that tions or cal cu lat ions respecti n g  the t i m e  it would take 
of other roads on the average, a lthough i t s  tariffs are a bal loon of certai n proport ions to reach t he moon . 
low,  and lower t han those of most roads, especiall y LocGmotives with a s ingle pair of d r i v i ng w h eels had 
those that stretch through comparat i vel y u n settled thei r  d ay on our rai l roads, and when bus iness i n­
regi o n s  a n d  are more rem ote from th e great centers of creased , t h e  four w h eel connected engi ne took posses-
traffic.-Chicago Herald. s ion of  t h e  field . This type of locomoti ve held  i ts o w n 

• • • so long that it becam e k n o w n  a� t h e " American l oco· 
EncalYl.t n 8  Extract a� a Scale Rcmo ,'",·. 1lI0t i vp. " T hat k i n d  of C fwine did admirable  �el' \- i ce, 

Many of the ra i l ways in India  tra\'er�e calcareous but the i ndicat ions are t hat i ts days as the 1 II 0 t  i ve 

regions that produce watAr as bad ly I m pregnated with power for fast passenge r' trains are n earl y over. Run­

l i m e  salts as anythi n g  to be foun d  in ou r \Vestern ning t wo trains w h ere one wil l  suffice i s  n o t  good rail­
States. The result i s  that how to keep boi lers free road i n g , and trai ns are becoming so heavy that two 

from incrustation is as pressing a probl em as it is on pairs of dri vers and a fou r wheel  truck will not carry 
lIIany of onr rai lroads. Of course an sorts of remedies t.he wpigh t of the  boi lers and cy l inders n ecessary to 
have been tried, and the quack with his lotions was prov i de the  req u i red power. 'fhe m ogul and the ten 
f1 r i v i n g  a roari ng trade, as he always does w here a ;  -",hee l locomoti ve are slo w l y  taking the place they will 
lII a l ad y  i s raging that defies the skill  of  the regular I even t ual ly mon opol i ze. To tal k of em ployi ng f'ingle 
prac Lit ion er·. There are few ch em icals with the least I 11 r iver locomotives at t. h i s  day i s  tr ifl ing wit.h a serious 
affinity for lime that have not been tried as a preveu- subject. -Nat. Uar Builder. 
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2 I 8  
RECENTLY PATENTED INVENTIONS. 

;lI e e h a n it - a l .  

SETTING E X G I NE V ALVES. -Frederick 
W. W I l l iams, 'li nneapo l l s . �[ i n n .  ThIS i s  a device for 
al ternately adjust ing and h o l d ing i n  posi tion the lost 
motion of val  ve gear ing d llrmg the proce8� of setting 
t he valves and ecce ntric s ,  the i n vention consisting of 
�prings adapted t o  e xert a pressure ou the val\'e alter­
I lately in both d i recti olls in l ine \\'ith the travel of the 
val \'c .  

MECHAXICAI, MOVEMEXT. - 'Vi lliaIU 
C. E i c h ,  H Ilrmoll,burg, Pa. Comhined with a shaft on 
which is a serie� of ratchet c o l l ars is a parallel s haft on 
w h i c h  a series of paw l-cnrryi ng }pvers i s  joarnaled, a 
dr ive e.haft having disks with projections adapted to cn­
gage the levers al ternatel y ,  with other novel features, 
whereby a 8haft may be continuou s l y  operated by 
meall� of a l e v l' rage to g i ve great ly  i ncreased power. 

FLOUR BOLTING ApPARATUS.-Victor 
Monllier.  Grafton.  Xorth Dakota. This invent,ion 
covers an i m provement in vertical centrifugal bolting 
mil ls .  the a pparatm;  including fi series of hori zontal 
revolving disks arranged one a bove anot.her and a l i ke 
8pries of revolving screcns or bolts Elllrround ing th( 'm. 
while a 8,=ries of annu lar t u bes i s  l ocated at l ower 
points than the d b5ks and exteriorly of the screens.  

EJe(·trieaJ.  

Co:m,I U TATOR TRUER. - David Mc·  
Gennil:3s.  A m l:3 t e rdam, X. Y .  A p a i r  of adjustable 
guideB is  fi t ted to the brn�h -IH) l d i n g  arm of a commu­
tator, a e l i d i n g  rod i s  fi ttNl t o  the gllide�, aud a pl!lte 
carrh'd by the � I i d i n �  rod i �  f l lrni�hed w i t h  t h e  deSIred 
character o f  a b rau l Il g'  or c n t t i t l g  surfaee, forming a 
simple nttaC'hment. f l i r  t r u i n g  the comm utators of 
dynamo-e lectric  m!lchines or motors worn by the fric­
tion of the brushes and the act ion of the currellt. 

�'- gri{· u J t ll l·al . 

LEVELER FO R H ARROWS.-Lorenzo D. 
Corser, Ebensburg, Pa. This i8 an auxi l iary device for 
use in connectlon w i t h  a harrow, and capable of adj ust­
men t with regard to the ground �urface engaged to 
level all ltlcq n a l i t.ies aftcr the harrow t.ee t h  have operat· 
ed all the pl owed ground, the dep�h of the toothed en­
gagement of the harrow w i th the soil  beil: g  also con ­
trolled by improved means. 

Jcitutifi c )mtricau� 
consisting of a rotatable table adapted to contain a I S) ·  1 
number of spools, each capable of independent rotation, peClCl • 

while the spools cannot be removed except by one ----------------------
having the key of the locking device, although the A S uccessfu I Life. 
empty spools may be Quickly and conveniently removed 
and filled spools substitu ted therefor. 

KITCHEN CABINET. - Henry C. Arm­
strong, David E. Bigelow, and George L. Osborn, 
Ashland, Wis. This is a combination device for hold­
lUg flour and sifting it, with the spices and other in­
gredIents nsed in making bread and paetry, also pro. 
viding a bake board and the implements needed, and 
an adj ustabl y  supported tahle hinged to let down at the 
side of the cahinet when not in use. 

TRUNK AND BED. - George W. Sna­
man, Jr., Allegheny. Pa. This is a convertible device 
adapted to form a compact folding bedstead for nse hy 
parties camping out, while capahle of holdiug the bed­
ding and articl�s of per"onal wear wben changed into 
the form of a trunk, a removable covering or screen 
heing also provided to shield the occnpant from attacks 
of i nsects. 

CUFF HOLDER. - Asa A. Mehaffey, 
Poplar Bluff, Mo. This invention provides a sl ide 
havin2: a spring clamping finger, a �pring catch with 
l ugs attached to it, and a hody baving a .Iot ll.nd 
notches, making an i m proved device for attaching cuffs 
to coat sleeves insead of t', the shirt sleeves. 

JOHN P .  L O V E L L ,  

Pres ident o f  the 
JOHN P. LOVELL ARMS CO. 

In the many thousand homes where t h e  SCIEXTIFIC 
AM EIUCA N is  read each week there are perhaps hund reds 
of thousands of young' people growing into manhood 
and woman h ood who should not fail to know some of the 

HINTS TO CORRESPONDENTS. 
Name8 and A ddre8" must accompany all  letters, 

or no attention will be paid thereto. This is for our 
information and not for publ ication. 

References to former articles or anE1wers should 
give date of paper and page or number of question. 

Inquiries not answered i n  reasonable time should 
be repeated : correspondents will bear in mind that 
Borne answ ers requ ire not a l i t t l e  reE-earch ,  and. 
though we endeavor to reply to all either hy letter 
or in this denartment. each mU!:l-t take his turn. 

Speci a l  Written I n fo r m a tion on matter. of 
p('rsonal rather than general i n terest cnnnot be 
expected without remnnerat ion , 

Selentlfic Amerlea n S U P I, I e m ent8 referred 
to may be had at the office. Price 10 cent. each. 

Books referred to promptly suppl ied on receipt of 
prIce. 

IU l n e rals sent for examination should be distinctly 
marked or labeled. 

(2927) L. E. M. asks i f, in the using of 
pearl agate ware, it becomes dangerous after the l i n ing 
peels off 1 A. We bel ieve not. All ord i n ary agate ware 
is made on an tron baSIS, and is quite innocuous under 
all circumstances, and we presume the same applies to 
the special agate ware you mention. 

DEVICE TO TEST CIGARS. - Gabriel 
Bal bin,  Brooklyn, N. Y.  This i n vention provides a 
holder adapted to receive the tips of cigars, from which 
connection is made to a rear chamber and the latter 
connected with a suction apparatus, whereby a un iform 
."ctlon may be employed upon the c igars, t;'llt the 
manufacturer may j udge of the burning qnalities of dif· 
ferent tobaccos. 

(2928) A. W. B. writes : Last spring I 
constructed a cement cistern for storing maple sap. The 
sirup made from this sap was dark colored and had 1l 
strong taste. Was It the fault of the c istern ? If so.  leadtnR' features which make u p  a successful busineS8 what can I paint it  w i th that w i l l  obviatc the d ifficu l ty ?  life. Every city and  town h a s  i t s  examples. with w h ich A .  It i�  very doubtful if the cistern had anything to do some are familiar. but seldom has a l ife been so marked 

with the fruits o f  i n tegrity and uprightn ess. and a sue... with your trouble. If it had, the trouble will  probably 
cess become so w ide ly known. as i n  t h e  person of Mr. ceasc. The taste and odor of the sugar woutd reveal to 
John P. Lovel l . who recently celebrated the golden an- some extent the cause. 

NOTE .-Copies of any of the ahove patents will be 
furni shed by Munn & Co .. for 2.5 cents eacb . Please 
send name of the patentee, title of IUvention, and date 
of this paper. 

NEW BOOKS AND PUBLICATIONS. 

THE LOCOMOTIVE. New Series. Vol . XI. 
The Hartford Steam Boiler Inspection 
and Insurance Co.,  Hartford, Conn. 
1890. Pp. 194. I l lustrated. 

niversary of his est.abl ishmen t i n  t h e  busin ess now 
known as the John P. Lovel l  Arms Company. i n  Boston . 
�ome of the best. business men of our country have 
recollni zed the characteristics which have Jed to this 
man's s uccess. and a brief account of his  l i fe may inspire 
man y a young man to follow the example which not 
only l eads to personal happine8�, but succes�fulnes8 and 
a benefit to the world. 

Mr. I�ovel l  was born in �JHst Brai ntree. July 25. ]820. At the aile of eleven h e  le ft school and went to work in  a cotton factory. O n e y ear later his mother o pened a board i nll house in Roston , Hnd Jo h n  had another year of 8choolin�. With this  scant  eqUipment , but wit.h an in­domitable determination t.o succeed, th is  boy of thirteen 
This i s  the bound volume of a httle periodical pub- en���e���;� tthhai ��1���� l}�����tlt!eiad makinll; a noble l i shed monthly i n  the in terest of boiler users. It con- tlllht against the disadvantages with which he was sur-

(2929) A. O. wri tes : I have a very nice 
meefl�chatlm pipe, which has commenced to color very 
irregularly, Can you give me Elome remedy empl oyed by 
pipe experts for removing the nicot l lle and restoring it  to 
its original color, white ? A. Wrap in a cloth and heat 
in an oven or over a stove 10 ahout 300° Fah. Dc not 
apply a high heat. 

CHURN J 01 F Ad . Al 1 I I I  ains much practical and interesting matter o n  boiler rounded , After an  event ful life in  Various l ines of trade. 
..I. • - • 1 n .  aUH�, e t  0, • I '  f d t t '  he settled down to the lZ'unsmith business in the employ 

(2930) W. D. B.  asks : What is the best 
and cheapest formula for hlue tire ? A. The well knowlJ 
Bengal l ight is thus made ; Saltpeter 6 parts, sulphur 
2 parts, sulphide of antimony 1 part. Each must he 
separately powdered if necessary and then inti mately 
mixed. The l ight. is only b l uish. The following is ad­
vantageons, as not cont aining sulphur : Ammoniacal 
sul phate of copper 6 parts, chlorate of potash 6 parts. 
powdered shellac 1 part. 

This i s  an impro\'emcnt i n  churns having vertica l l y  e x p  oSlOns, prac I c e  an cons r u c  10D. I �fe:kl�' rH���;
n
�f' ��.w�?t� h$��

e
�:�ry

ap�r������ 
aio� rec iprocating dashers, the churn alEo heing provided I MAPS OF THE U NITED S·rATES, SHOW- cl�the'. ll.nd Ii raise of ftfty cents per week and $10 per 

willi meaus for regu l at ing t h e  temperature of its con- ING THE CENTRAL STA'l'ION PLANTS �::� ��tf�c:.�a!��o�r��g'e��17_����e for eaeh succeedmg 
tents w h i l e  in n8e, and for ascertaining the exact tem- AND ELECTRIC RAI LWAYS A N D  The qualities which in  later years developed the man (2931) J. W. D. asks : Please i n form me 

i f  there are s i "  steamships that u s c  betw een 300 and 400 
tons of coal i n 24  hours. A. Here are s i x :  The Etru ria, 
Umbria. TeutonIC, Cit.y of Paris, C i ty of New York, 
City of Rome. 

perature of the cream within the churn during the S Y S T E �I S IN OPERATIO,N . The ��(��rrne ���e�:���I��db�����tdi�Fr:�!:fr�!���o!a'!r� 
c hurHing process. Thomson-Houston Elect.rlc Co. , Ilrat.ifted w i t h  his success that, when J o h n  was twen t y  

;llisee]]aneou ... 

S T O P  W A'l'CH. - C harles Sch latter, 
Hoboken. N. J.  This invention i s  designed to s impl ify 
and improve the E tartiue- and stopping mechan i � m  of 
stop watches, and consists in combining w i t h  the main 
wheels  of  t h e  �top movement the \,;, heel of the seconds 
hand E taff or fourth wheel Rtall and t.he wheel on the 
staff of the stop huuo, an i n termediate whee l or wheels 
being arranged to be oscil l ated to put the .top move­
ment i n  and out of action. 

I LLU:I1INATED C LOCK. - A u  s t i n  A. 
Dubois. Brooklyn,  :So Y. In t h i s  c l ock a dial is 
moun ted on an hour haud tuhe and a lam.p rcsts on the 
dial ,  the lamp g l o be having t h p  hours of the <lay there­
on, and the lamp and globe bcillg rotated hy the clock 
mec hanism, when the t.ime is  indicated by a stationary 
hand on the outside of the globe, the clock being altlo 
adapted for day UEe. 

TUIE RECORDER. - Francis E. Tyng, 
Irvington, �. Y. This is a device designed to easily 
and accurate l y  record the bOllrs of l ahor of a large 
number of people, and has a cyl inder with time card on 
a sui tahle s haft, a dial plate con nected hy gear w i th the 
cyl inder. a frame on shafts above the cylinder pro­
vided with meam5 for murking the t ime card, and a 
c10ck movement connec ted w i t h  the frame, it being 
designed that i n  using the i nven tIOn each empl oye 8hall 
have a particular  nnmher corresponding with a num­
ber on the time card and on the d ial plate. 

BALLOT Box.-Cal v i n  Jackson, Jack-
sonwald, Pa. This box has two compartments, one to 
hold the hulk of the hallots and the other to receive 
bailots cast., communication between the two compart­
ments being control led ,_, ,. a transfer lnechanism for 
8hifting the bal lots in single sllccession from the main 
compartment to the receiving compartment, the box 
being designed to facilitate hal loting in secret by cl ubs, 
societies, etc. 

AERATOR. - Li zzie F. Wood, West 
Lebanon. N. H .  This i �  H portable device having a re­
ceiver near the top of a t5tandard. the receiver having 
numerous smal l perforat ions, while ) o wer on the 
standard are pan�, also proVIde(i with perforations, for 
the aeration of warm and fresh m i l k ,  to facil i tate cool ­
ing it and cause a rapid separati on of the cream, the 
device being also appl icable for other purposes, as the 
cooling aud straining of sirups, the aging of liqnors, 
etc. 

ANIMAL COLLAR. - Gustav R. Sagels­
d orfI. )[edford, WIS. This collar is  formed of a light 
and cheaply manufactured cbain which can he readily 
l ocked and unlocked, and is provided with a middle 
piece adapted to support a bel l .  

HORSE DETACHER. -David F. Sloan, 
Mattapan, Mass. This is a device adapted for attach­
ment te any shaft, whereby the d r i ver may read i l y  
sever a l l  connection between the harness a n d  t h e  shaft, 
allowlUg the animal to escape, while the shafts will be 
held up and may be controlled to guide the vehicle till 
it  stops, provision heing also made for dispensing with 
the ordmary traces and \\'hiffietree. 

SPOOL RACK. -Charles H. Lewy, New 
Yerk City. This 18 an attachmcnt for sewing machine!!", 

Boston� Mass. 1891 . Pp. 93. �:����t�e�', �i��
l
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'rhese are a series o f  skeleton maps showing the loca­
tion and type of electric stations all over tbe United 
States. The proponderance i s  largely in favor of the 
Thomson-Houston system. 
MIXED METALS OR METALLIC ALLOYS. 

By A rth ur H. H iorns. Lond on : 
Macmi l lau & Co. New York. 1890. 
Pp. xvi, 384. Price $1 .50. 

The subject of alloys is one which has, in recent 
years, acquired a new impulse aD account of the new 
combinations of metals. It has been brought before the 
public by recent lecturers and hy the introduction of 
new al loys into engineering practice, �uch as aluminum 
bronze, manganese bronze, and other compounds of 
that class. The present book is well  u p  to the times, 
treating of the last inodi ficati ons of metal l i c  m i xturcs, 
and w ith the numerous tables of analy.es and i l l u.tra­
tions as required, forms a valuable addition to techno­
logical literature. 

RUBBER HAND S'l'Al\IP";, A N D  THE ]}fAN­
IPULATION OF RUBBER. By T. 
O'Conor Sloane, A. M. ,  E.M. ,  Ph.D.  
New York : Norman W. Henley & 
Co. 1891. Price $1.  

had not a dol lar in the world. 
is T��S�e��%:Ja�ya�ge �����r�<����hgf��h"nhi�� t>��:r. Arms Co., whose busi ness radiat es throughout th e  world. 

John's profit for the first vear was $700. In 1841 M r. F'airbank8 died,  and Leonard Grover entering. the firm became G rover & Lovel l. In  1844 John P. J�ovell boullht out h i s  partner's share. and with renewed zeal pushed his business toward the high mark of success which he had set before h imself in his youth . As  the years sJ)ed by. his name and fame traveled from city to city. ThroulZh the ranks of the sport ing g'oods dealers of America he h e wed his way from the lowe!1lt to the high­est place of Bllcce!oOR. un t i l  with hon est pride he felt h is feet securely planted on the high gronnd t o  which i n  boyhood days, when p o o r  a n d  u n k n o w n .  his  ambition 
had aspired. llis fam i l y had grown up around him in 
the int erven ing years, and he now beheld hiS sons. de­veloped into men. ready to assist him in hi!il old age to carry to a further t-Iuccess the enterprise begun years be­fore. r1'h e  John P. Lovell A rms Compa ny was then formed, with J. P. Lovel l ,  President j Col. Benjamin S. 
L<wel l .  Treasurer ; Tho�. P. I�ove l l ,  I>lfector ; H. L. Lov­
e l l .  Clerk of the Corporation ; and W. D. I.JoveH. In lS74 the busineS8 was rem oved to the present spa­cions bui l dtnlls in Boston, which are located in the busi­ne!1lR center of the city. Here dai ly may be seen J ohn  P. Lovel l ,  no longer the young man whose steps are elastiC i n  the pursuit of lofty ambitions, but .J ohn P. Love l l  the man of years, who has trodden l i fe's pat hway through both the bItter and the sweet. and has emerged trom i t s  shadows and contests a man of success, both in the development of wealth and of character. It i s  in v iew ing old age where the years have been spent i n  i nteg ri ty of action that w e  behold the sum of many virtues. the fruits of which are a peaceful and con­
tented winter sustained by a rich harve!1lt, the seeds of whieh were planted and perseveringly watered in 

ProbabJy thousands of young people have first at ·  YOT�� 'le8son t o  b e  learned i s  not i n  the accumu lation of 
tempted the doing of a l ittl e business on their own ac- weal t h  alone, but i n  th e  pos8ession of tho!1le sterling 
count by Il!aking rubber hand stamps and finding cus- ��f��:;!I(�fe�����rbtl ;��. mrf,���)�)���i��e c���n�a;l�st�� 
tamers therefor among their neighbors. It i8 �ome- �fl��e��r�atf��yYoril�g r��a�n "':htic� il�\�C��:fil!S dt�r���� 
what in the same Hne as the work of amatear pri Ilter�, dang'el'ous path 'into which they may Rtnmble. un lesM t h e  
of whom there ure 80 many in every st>ct ion , but the dc- �1���I�h����df�f�nob���i�\�:d i'ri��gt:i:�.em clearly to the 
tail connected w i t h  the makmg of stamps i s  more s i m - ' !!!!!!!!!!!!!!!!!!!!!!!!!...,!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!"" 

The ch.arge /()1" Insertion under thzs head is One Dollar 

a line j'()1" ,aclt insertion : about eight Mords to a liM .  

Advertisements mu# b e  rece;ved a t  publica/tOn Office 
"" early flS Th"rsday mominq to appea1' in next issue. 

For Sale-New and second hand iron-working ma­

(2932) R. M. T. writes : I n  your answers 
to qnerists (No. 2867) you do not give the proportIOns of 
boric acid in alcohol. Please name them. A .  Use an 
excess. Add more than the aJcohol w i l l  dissolve and 
shake the hottle from time to time. 

(2933) A. B. C. asks : Of what is chalk 
composed ? How is it made into the square hlocks such 
as are used on bi l l iard tables, that is, how m i xed ? A. 

Chalk is a mineral compoEed of carbon dioxid e and 
calcium oxide (lime). It is  worked by cutting into the 
desired shape. No heating, baking, or solu tion is 
needed. 

(2934) G. 1. L. asks whether there is an 
oil mnn n factured which is thin enough to allow air bub­
bles to rise tbrougb it rapidly and which does not va­
porize much when lJlaced in a. vacuum. It also cannot 
be too expensive. A. U!5e good kerosene or mineral 
sperm. 

(2935) I. S. M. asks : 1 .  Can the motor 
descrihed in SUPPLE"ENT, No. 641, be converted into a 
dynamo by a different cOllnection of the wires ? And 
if  so, what will be the order of wiring ? A. Use a cast 
iron field magnet, and wind hoth armature alld field 
ma,gnet with finer wire, say No. 22 or No. 24. 2. Can the 
dynamo described i n  SUPPLEMENT, No. 161, be con ... 
verted into a mot.or by a l tering the connections, and i f  
s o ,  by w h a t  arrange ment ? A .  T h e  rlynamo described 
in SUPPLE)IENT, No. 161. will  run wel l as  a motor wit.h a 
suitable current. 3. Is not the power of a. motor dne 
to the attractive and repulsive powers of the magnets i n  
armature a n d  field ? A. Yes. 

(2936) W. E. T. asks : How can I m ake 
a n d  use the s a l t  water bath i n  making a copy i n g  pad ? 
A. Dissolve 2 ounces �ommG_.  salt i ll 1 pint of water, 
and use in outer  vessel of a glue pot. Place gelatine 
mixture in the inner ves�t'1. 

(2937) E. L. ]\f.-T h e  World's Columbian 

p�,e, and a modcrate degrce of success is easily attained 
with but l i t t l e  labor and a very smal l outlay. To all  
such be�inncrs this book gives f u l l  details on u l l  points, 
ond it also has a great deal marc, giving in a concise 
and simple form the elements of nearly everything it is 
necessary to understand for a commencement in any 
branch of the Iudia r ubber manufacture. The making 
of other small nrtiles of ruhber, and of tbe hekoto­
graph, or copy ing pad, together with a variety of special 
inks and cements, i s  also set forth in a manner de ... 
signed to be read i l y  understood, the explanations being 
plain and s i mple. The author has had an extcnded 

chinery. Prompt del ivery. \V. P. Davis. Rochester. N.Y. Exhibition at Chicago i �  designed to open in April and 

experience as a lecturer, and unrl crstands the art of pre­
senting factA and descrihing In'oce8ses in an interest­
ing aud attractive lllanner. 

Acme engine. 1 to 5 H. P. See adv. next i8811e. 
pr e�!ilel1l & Die� , Ferracure Mach . Co • Br idgeton. N . •  1 ,  
Burnham staudarrl turbme. Burnham Bros. ,  York. Pa. 

close i n Octoher. 1893, hilt there w i l l  be a prel i m i nary 
celebration i n  October, 1892, to mark the 400th anni­
versary of Ihe New World discovery hy C o l u m h us, in 
1492. The hest t ime to vis it  the fair, in a general way, 

Best Ice and Refrigerating i\[achi neB made by David for one l i ving at a long distance from Chicago, wil l  
Boyle. Chicago. I l l .  155 mach ines i n  satisfactory use.  probably be ahout the last  of August or early in Sep-

Steam Hammers, Improved Hydraulic Jack8, and Tube temlJer, 1893, after the usual period of hottest so mmer 
A TREATISE O N  E LECTRO-METALLURGY. Expanders. R. Dudlleon. 24 Columbia St .• New York. weather, and when all matters pertain ing to tbe man-

By Walter G. McMillan. London : Screw mach Illes, mill ing machines, and dri l l  presses. agement of the exhibition have become settled.--II. 
Charles Griffin & Company . Phi la- The 

.

GarVin Mach. Co . , Laijlht and Canal Sts . •  New YOrk. , Duri?g sever�l hundred years man� of the best i ? formed 
delphia : J. B. Li ppincott Compan y. Tight and Slack Barrel Machinery a "pecialty. Jobn men In the \\ orld have hee� lo?klng for the dIscovery 
1891. Pp. xvi, 387. Price $3.50. Greenwood & Co . . Rochester. N. Y. See iIIus. adv., p. 13. I of a practICal method of navigatmg the ai r ;  we are not 

The trade is paticularly addressed in this work. and For the original Bogardus Uni versal Eccentric Mill , very confident that it �v.i l 1  now be ach�eved at �n ear l y  
t b e  requirements of electrotypers a n d  electroplaters a r e  Foot and Power Presses, Drills, Shears, etc . .  address J . day, yet the POSSIbi litIes of su ccess III thIS dIrectIOn 
all  fnlly taken into view. Amonj? the detaIls of the dif. 8. & G. F. Sim pson. 26 to 36 Rodney St .. Brooklyn, N. Y. seem to be steadily increasing with the new diEcoveries 
ferent brancbes of the practice, electric conductivi ty, The best hook for electricians and beginners in elec. of every year. 
units of measurements, switch and resistance boards, tricity is '· Experimental Science." by G eo. M .  Hopkins. (2938) C. E. E. asks : 1. Has there been 
electro. chemical eq u ivalents, battery connectious, and By mai l . $4 ;  �I unn & Co .. publishers. 361 Broadway. N. Y. anything yet found to make the flame of a kerosene 
Ohm's law illustrated mark the more scientific part of F()1" Sale Cheap. One Horizontal Slide Valve Engine, l ight m ore hrilliant than tbe oil itself can produce ? A .  

d 8 inch cylinder 16 inch stroke with pullev wit.h assort· . .  . . the work, and useful ta bles ad to the value of �hls de. ment shafting: pulleys, stea� pump, IOx5�14. Address Camphor I. sometImes added,bnt It IS not very effectual. 
partment. In the practIcal portion, every detali l tahle H. T. Bartlett, 200 Lewis Street, New York. A jet of oxygen can be u ged, with the effect of wbitenlng 
to he wanted by the actual operator is fully conSidered. ! . The Dwigbt Slate Machine Co., of Hartford. Conn . ,  and brightening the flame. Tbi. is t h e  well known 
An excel l en t  gl o!ol8ary of substances and an index nearly make th e  most extensive l ine of hand, foot. and an to- I H Eune light.. " 2. 'ViII  y on 2'ive an account in the 
27 p�geB in . I engl h ure featnres-the latter one worthy of , matic teed dl' i l ls for light work. � in. holes and le�8. l&.-ll I Srl E NTIF[� A)IE IUCAN of what. hns heen di8co�Tered 
speCIal notIce. J cata J oaue free. thus far III the Antart. ie spal" toward the South 
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pole ' A. But l t t t le bas been observed there. There 
J8 a ('ont lUent lJfobably, and thert! are volcanoes, one at 
least an acuve Que. The prosper.ts for an exped itIOn 
thither are now \cry favorable-

(2939) J.  B .  G. asks how to treat water 
that has alkalI I n  I t  so that It WI l l  not taste of the alkalI , 
and be fit to use for drInkIng. A. It depends on tbe 
alkallUC matter " h leb IS present. BOl l ing I S  sometimes 
dticaclOus. or the same resul t  may be at tamed by addmg 
the proper amount, to be determIned for each case, of 
hme water. Its effects on tbe system. If used witbout 
treatment, cannot be told without analysIs, and even 
tben tbey WIll vary "Itb d Ifferent persons 

(2940) W. H. M.-The n u m ber of feet 
per ohm of copper WIre of tbe SIzes given IS as follows 
(Am. W. G. ) :  

No. 14 16 20 22 
Feet per ohm. 380 51 239'32 94'65 59'53 

No 2;) 28 32 36 
Feet per obm 29 69 14'81 5'86 2'32 

(2941 )  A Reader asks i f  soap has ever 
been 8UCCC�8fu l l y  made from petroleum and Boda. A .  It 
has ne\ er heen done. Pe troleum 011 can be mIxed \\lth 
8oap� but \\ III not .!:!en e as a basIs. 

(2942) W. A. K. asks for an article that 
Ie pl iable l et tough, s Imilar to rubber, that WIl l  stand 
hot \\ uter or Bteum. A. Leather \\ III stand for some 
tIme. A proper grade of India rubber would be best. 

(29�3) L. K. P. asks if there is any acid 
of any kmd used in the makmg of ice, so that there 
\\ 0 11 1 <1 be any remainmg 10 the Ice. If so, what lund 18 
I l , und 18 It InJurIOUS to a ver:-.;on USIng the Ice ? A. No. 
An} chemICul� u:-.;ed arc kept absolutely separate from 
I ii" Ice. A rtificial Ice IS perfectly healtby and pure. 

TO INVENTORS. 
An experIence of forty years. and the preparatIOn of 

more than one hundred thousand apphcatlOns for pa­
tents at home and abroad. enable us to nnderstand the 
laws and practIce on both contments. and to possess un­
eQualed faCI l itIes for procurmg patents everywhere. A 
synopSIS of the patent laws of the Umted States and all 
foreilln countries may be had on apphcatIOn. and persons 
contempJatmJl the securmg of patents. either at home or 
abroad. are mVIted to WrIte to thiS office for prices, 
which are low. m accordance wIth the times and our ex­
temnve faCil Ities for conducttnll the bUstness. Address 
MUNN ... CO .. olllce SCIENTIFIC AMERICAN. 361 Broad­
way. New York. 

INDEX OF INVENTIONS 
F o r  which L eiter. Patent o .  the 

United States were Granted 

March 24, 1891, 
&ND E ACH B E A R I N G  '),HAT DATE. 

l See note at end of hst about copies of these patents.] 

Adoressmg machIne. ,V. P. Sonsa)) 
All b rake. G. WestmghOllse. Jr . . . . . 
Air  compressor. 1£. Hil l  . .  
A larm. See 'r ime alarm. 

. . . . . . . . . . . .  4(9'();l2 

. . . . . . . . . .  448.82i 
. . . . . . . . . . .  448.8.)�j 

AWning'. J. H. Dyett • . 448.759 
Axle. car. S. [, Denney . . .  . . . . .  448.639. 4,8.,,40 
Bag holdmg apparatus. Traut & Rlecker • . • . . .  448,7Hl 
BakIng, roastmg, and steammg apparatus. W. H. 

Perry . . . . . . . . . . . . .  . . . . .  . . .  . .  . . 448.886 
Banjo, J. Robmson . . .  . . .  . . . . . .  . . . . . . • . .  44.'1,674 
Bale tie. W. B .  Curtis . . .  . . . . . . .  .. . . . . . . . . . .  4'8.hllO 
Bale tie. W. A. K i lmer . . . . . . . . . . . . • . . . . . .  448,004 
Bar. See Horseshoe blank bar. 
Barrels. notchmg and cuttmg hoops for. M. E. 

Bea"ley . . .  ' "  . .  . . . . .. . . .  . 448.905 
Battery. See Galvamc battery. 
Ratt,ery ZIllCS. c lamp for electrIC. J .  H. Leakin . . .  448.847 
Bearmg. antl.fl lctlOO. L. I{ . J ewett . 449,0.8 
Bearmg. anti -frIctIOn rol ler • .M. N. Lovell 449.046. 4.aQ.047 
Bed pan. M. St. J ohn . . .  . . . .  ... ... . .... . 448.b!H 
Belt. electrIC, \V. C. }1'ul 1er . . . . .  . .  • .. 448.953 
Belt fasteners. die for makmg. G. P. Kenehan • . . .  448.q:15 
Helt fasteners. maklmr. G. P. K.enehan . . .  . . . . •  . 448.S *> 
B I Cycle. �'. J. H. Hazard . ' . . . . . . . . . . . .  44S.960 
BICycle. W. W. Kentleld . .  . .  . .  . . . . . . . .  448.750 
Blcvcle. C F' Wat kma . . . . . . . . . .  . . .  . • . .  448.701 
Bicycle saddle. L. S. Copper . . . . . . . . .  448.7;4 
Bicycle spoke D I pple wrench, A. K. Schapp • . . . • .  44H,orO 
Bwdel', load. J. H • .  Johnson . .  . . . . . . . . .  4�S.862 
Block. See Brake block. Pul ley block. 
Board. See Drawmg' board. DrYing board. 
Boat. See Canal boat. 
BOl l er. See Steam bOiler. Tubular boIler. 
BOl ler or other furnace. steam. J . Gastelg'er . • . .  448.808 
Bolts lind n ut s. mach me for cuttm� threads on, 

T. J.  Lumby . . . .  . . . .  . .  . • .  448.971 Borax. manufacturlnl!. N. M. Bell . .  . . . . . . . .  449.004 
Bottle Wlflng machine, C. L. CUrtIS . . . 448.854 
Box See Car lam p box. Fire alarm SIgnal box. 

Paper box. 
Box closure. Stanley & Wrlg'htson . . . . . . . . . . . . . . .  4�8.687 
Br.tce. See Tele�raph pole b race. 
Brake. See A I r  brake. Vehicle brake. 
Brake beam. G. N. Sceets . . .  . . . . . . . . . . . . . . .  (48,�J 
Brake block, J. A. J ewel l . . . . . . . . . . . . . . . . . . . . . . . .  148 720 
Br<ike shoe. J .  J. Davenport . . . . . . . . . .  . . . .  448.940 
Bricks and briquets. machme for the manufac� 

ture of, N. Proctor et al . .  . . .  . . . .  . 449.089 
Bridges, sliding' /late for draw. A dams & Rotzel. . .  44H.022 Brush and makln/l the same, A. H. Wolcott .• • 44!1.()61 
Brush handle. adjustab le. C. F. Myers . . . . . . .  . • . . . .  44S.724 
R I ush, whit ewash ,  J. W. Oram . . . . . . . . . . . . . . .  448.667 
Buckle, S. Scheuer . • . •  • • • . . . . . .  448.803 BUCk les, sprmg attachwent for. C. B. Underhlll . 449.015 
Button setttng' machme. T. II Traver . .  . . . . . . .  . 448.t-i96 
Butron t runmtng machme, J. Naylor . .  . • • .  • . .  44S.R48 
��P����:�'e
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: ::. :  ::: : . .. . : : :  .. : . :  ��:?� Canal boat. C. H. Turver . . .  . . . . . . . . . . . . . . .  44'1.092 Car coupl l n/l. C. O. & L. Barnes. Sr . .  . . •. . 448.852 Car coupl ing', P. Devney . . .  . . .  . . . .  . . • . . . .  • . • . .  448.fl-t2 

Car couplmll. W. It. � me . . . . . .  . . . . . . . . . .  • 448.949 
Car coup l Ing. S. H. Sprm�er. . . . . . . . .  . . . . . . .  . 44t!.&')6 
Car couphn2', .1 . A . M. 1'hompson . . . . • . . •  . . .  �Wl.0l4 Car >:!ou plIng, 0 H Young . . .  . . . . . . . . . . . . . . . . .  44R.i&J Car coupl Ing. J .  Zil lus . . . . . . .  4-1.8.704 Car driVing' gear. e lectriC street, C. M. Conradson. 448.91 0 Car. dumping'. \V . F. Bennett . . .  . . . . ••  44Q.030 Car lamp box. J. H Wblte . .  . . . . . . . . . . . . . .  444.8'l!1 Car wheel, W. H Si lverthorn . . . . .  . . . . 448 1183 Car�. gram door for. R. \V. ThlCkms. . . . . . . .  . 44'1,098 
Cars, protectmg motOl, mechamsm of electrIC. S. 

H.  Sbort . . . .  . . . .  . . . . . . . . . . 44S.R'O C&rt mount In!! machIne, W. C. Powers . . . .  44b.8t9 2:��:�: ��fd���;s. �I U���
s
�o·r·. ·J. E. Prest . . . .  : .. · : : :  t�:� Carpet lmmg, A. I I .  Meech . . . . . . . . . . . . . . . 44k.97S Carpet hnmg, etc . .  A .  H. Meech . . . . . . . . . . . . . . . . . .  448.97H Carpet stretcher. W . A. Pool . . . . . . . . . . . . . . . .  44H.g!l2 Carriage top. G. J. Carpenter . . . . . . . . . . .  4-18tQ31 Carner. See Cash carner. Fodder carrIer. Lum . 

ber carner. 
Cart, road. J. O. l .ort . . . . . . . . . . . • . . .  448.855 
Case. See Cigar case. TOIlet case. 
Cash carrier, U. A. M l lbradt . . .  . . . .  . . .  . • • • . . . . .  . .  449.(1S2 Casb register and IndlC�tor. I f .  Cook . . . . . . . . . 448.931 Castmg apparatus. vacllum. Durfee & Wittman . .  4-18.'45 Castmg ing'()t�, \V. R. Hinsdale . . . . . • • • . .  . 4tS.881 Cast Inil' prmters' rol lers, app&ratus for. M. F. Bmg'ham . . . . . . . . . .  . .  . . . . . . . . . .  448.029 Cattle guard, surface, J. K. \Vagner . . . . . . . . . . .. . . 448.804 Cement, .1 . fi'. Boynton . . . . .  . . .  . . .  448.6:12 ChuIn. boom lockIn!!, C. A. Ht:l.nsen . . . . . . . . . . . . .  448.SSO Check protef!tt)r. }i�. O. A bbott . . .  . . . . . . . . . . . . .  . .  44h.70fl 
Cbeckrem hook, V. A. K repps . . . . . . . . . . . . . . . . . 449.045 
Clgelr ca�e, 1 .  H. Fawkei\ . . . . . . . . . . . . . . . . . . . . . . . . .  448.�8 
CII!fl.r cl1pper. A B. Gmnmp . . . . .  . . . . . . . . . . . . . . .  U9,07J 
Clamp. See Paper clamp. Rope clam" 
Clasp. See Cors'et clasp. 

J citufifit !mtritau. 
I Clasp, W. H. Thompson 

Cleaner. �ee lI lue cleaner. 
C l i pper. hair . It C. Wright . 

44b.H93 Lanterns, di8solvmg shutter tor ma({IC, J. 8han� 8tamp� sold and canceled, etc., register for. J M 

Clock, llldependeot electrIC. W. S. Scales 
Clock. secondary electriC. W .  S. Scal es . .  
Clocks. pendu lum adJustment for, l1 .  M. Wake-

418 00 1 
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man . . . .  . .  . .  . .  . . .  . . . . .  . 4l9.016 
Closet. 8ee Wash�out closet. Water closet. 
Cloth or other materIal. lllachme for reblockmll!', 

H .  HutcblDson . . .  . . . . . . . . . . . . . . .  . .  448.83, 
Clutch, frictIOn, (j. \V. Drake . . . . . . . . . . . . . . .  448.777 
Clutch, frICtIOn. Holmes & 'l'ornpklDs . . . .  . . . . . . . .  448.\11 1 
Cock. lockmg stop, H. � .  \V I Ison . . . . . . . . . . 448.702 
Calfee. compound tor ('oatlllg' roasted. F. Menown 448.titiO 
Collee mi l l ,  A. E. Phl lhs 44H.USh 
CoHin fastener, J. E. Evertss • . . . . . . . . .  445.946 
Coke oven plant. A. C. Cochran . . . .  . . . • . . . .  . . 44l;,t);1t.i 
Concrete tloors. I l lumlllatmg panel tn, E. L. Ran� 

some . .  . • • . . . . . . • . . . . . • . •  . . ' .. . .  448.003 
Cooler. See Mi lk cooler. 
Coop. chlCken, C. A. Harp . .  . . . .  . . .  . . . . . . . . . 448,95!-l 
Copybolder. W. J Sti l i  . . . . . . . . . . . . . . . . . . . . . .  449.0 tO 
COPYlllg press, W. Hastie . . .  . . . . . . . . . . . . . . . . .  448.8;)8 
Cord. machme for maklllg ornamental, A. W. 

Durr . . . . . . . . .  . . . . . . .  . . .  . .  . . . . . .  . . .  449.0.'18 
Corn sbeller. O. E. Davidson . . . .  . . .  . . . . . .  . . . . .  . 448.94L 
Corset cla.p. F. 1. Bowles . . . . . . . . . . . . . . . . . .  448 6.H 
Corset clasp, F. B 8pooner . .  . . . . . . . . . . . . . . . . .  448 S!:H 
Corset fastenIng'. M. May . . . .  . . . . . . . . . . •  . 44H.8!O 
Cotton or hay elevator. Draffin & Nelson . . • . . 448,641 
Couphn.ll. See Car couplIng. Iflange and collar 

couplmg. Hose couphng. PIpe Coupling. 
Thi l l  couplIng. 

Crate, folding, J. Spam . . . . . . . . . . . . . . 449.00, 
Crochet machme feedmg mechamsm, J. M. Mer-

row ' "  . . . . . . . . . . . . . . . .  448.722 
Crocheting' machme. Q. D. )l unsmg . .  . . . .  . . . . 448.t;64 
Crusher. See Ore crusher. 
Cup-shaped articles, method of and, machme for 

makln/!. W. R. Comings . . . . . . . . . . . . . . . . . . .  4�S.748 
Curtam fixture. 11 .  H. Bassett . . . . . .  . . . .  448.625 
Cu rtam g'Ulde, wmdow. A. M. Haswell . . . . . . . .. . 449.042 
Cutter. See Tobacco cutter. 
DelIvermg aI t lc les In exchang'e for coin, auto-

mlltlc mAchine for. �. 8 AL l In  . . . . . . • . . . . . . . . .  449.024 
Dental rubber, sbaded. A. J. Gear . .  . . . • .  • . . . 44S,.g5 
Dental vulcaIllzers, electriC heater for, J 

0' Meara. . . . . . . . . . .  . .  . . . .  . .. 448,74J 
Dials, machme for enamehng small. T. F. SherI� 

dan ' "  . . . . . . . . . 4lR.7:l4 
DIrect-acting  eng me, C. C. WorthInl!toll . . . . .  4!S.744 
DIsmteli{rat tnl! and separatmg apparatu�, J. P. & 

O. G. Burnham . . . . . . . . . . . . . . . .  448.844 
Display frame, (J Mat ty . . . . . . . . . . . . .  443.976 
DIsplay rack. L. �. Armstron,LC . . . . . . . . .  . . . .  . .  44S.8U 
Door check, B. Rentz . . .  . . . . . . . .  448,707 
Door cheCk, pneumalic. O. Seely . . . . . . . .  . . • .  44.,.88(� 
Door lock. s l Id ing. O. P. Hlx . . . • . . .  . • . . . • . .  448.b51 
DraWIng board , Smallwood & Smith . . .  . 44!I.OO6 
] ) I awmg buard. merid Ian. J. B. l\1cElroy . . . . . . . .  4411.U49 
DraWing km fe. J. S. Can tela . . .  4-18,t.h» 
DrIer. See Frll l t  drier. 
DrI l l .  See G ram dnl l .  Hand dri l l . Rock drIl l . 
DrYlDg board. M. H. �'ollarty . . . . . . . .  448 951 
I£lectrlC CirCUits, waterproof combmed coupiInli{ 

and cut-out for. 11'. Sh laudeman . . .  . 
ElectrIC contact deVice F. A.. Perret . . . . .  . . . 4.tH,ti69 
ElectriC conver ter. M. O. �'armer . . . . .  . . .  . . . •  448.h4-l 
ElectrIC currents, meter for al t ernatIng'. 0 E.  

Sbal lenberger . . . . . 448.676, 448.b77. 44[1.002. 449 00 1  
ElectrIC hR'htmg, R. M. Hunter 44S.i82 
ElectriC h.i!htmg system. E. ll . . J ohnson . .  44Q.044 
1i:;lectrte hne WIres, support for. H. C \VIrt . . .  ·US 703 
Electflc machine. dynamo. S. K. NuttIng . .  . 4 1 S.606 Electric meter. K. 11holllson . 44S.8!M 
ElectriC motors, speed regulator for. S. H. Short .. 44S.fiBl 
Electrtc SWitch, D. B. Turner . . .  . • . . 4-J.8,&18 KlectrIc wire connector. F. Schlaudeman 448.680 
Electncal heater"l . V Capek . . .  . • 449.035. 449 0 \6 Electrical mdlcator. c. Wlrt • . . .  448.792 IClectrlCal protector. 1 N. Mi l ler . . . . . . .  • • • •  448.980 
Electrolyte fOI galvaniC batterIes, J. J. Col l Ins . .  448.tM6 
Elevator. See Cotton or hay elevator. Portable 

elevator. 
Elevator. C. R. Pratt . . . . . . . . . . . . . . . .  ..  . . . . . . . . .  448.783 
Elevator. T. J. Underwood . . . . . . • . . . • . . 44-8,6<}9 
Emery wheel dresser, revolvmg. Palmer & Ryder. 448.787 
Engme See CardIng engme. DIrect-actmg en-

gUle. Oaf!. eng'me. Loc(llUOli ve engme. Steam 
engme. Vacuum engme. 

ExcelSIOr machllle. V .  L. Wil l iams . . . . . . • . . . . . . • • • •  449.092' 
Extractor. See Stump extractor. 
..... an. Ames & GrIer. . . . . . . . . . . . . . . . . . . . . . . . . . . . 449,02.'1 
l4�anmng mi l l .  J .  S. Shafer . . . . . . . . . . . . . . .  . . . . .  448,809 
�"'are book, raIlway, S. 1<'. Stevens . . .  . . . • • • • • . .  4tS.688 
Fcedwater heater and purifier, \V. A. Morse • • . . .  4"S,� 
Fence post, E. D. Watkllls • . •  . .  . .  . .  • .. 44!J,018 
�'I fth wheel. wa�on. A . B. Bishop . . . . . . . . . . . . . . . .  4'8.H43 
�'Ile or portfolto. J. J. Hanlon . .  . . . .  . . . . .  . . .  448.8L6 
Filters. antIseptIc atr vent and overfiow for, C. G. 

Purdy . " . . . .  . . . . . . . . . . . . . . . . . . . . . .  44S,6il 
FInller rillg'. C. StaIger . . . . . . . . . . . . . . . . . . . . . . . 448.S92 
Fire alarm SIgnal box. W. 1:4\ SInJler . . .  . . . . . . . . . . .  4"R.ti84 
�"'lange and col lar couphnl!. J. J. HOllan . . . . . . . . .  448.7 1 7  
Flour receiver and Si fter, W. H.  Reynolds . . . .  . .  44h,H7.1 
�"'lower holder, J. Martin . . . . . . . . . . . . . . . . . . . . . . .  448,975 
"Ine cleaner. J. T. Mackay . . . . . . .  . . . . . . . . . . . . . .  44J.OSO 
FIUld meter. rotary, Sporton & Whlte . . . . . . . . . . . .  449.009 
�'Iusb tank.  S. W. MI l ler . .  . .  . . . .  . . . . . . .  . . ..  . 4,9.083 
Fodder bmder. C. W. Gi l i ts . .  . . . . . . . . . . . . . . . . . . .  449.0;2 
..... odder carrIer, W. R. HarrIson . . . . • . • . . . . . 448,857 
�'ork rollmg' machme. J. B. Phi l l ips . . . . . . .  4t9.058 
Frame. See Dl8pJay frame. PIcture frame. 
(i'rUlt drIer, A. Conklm . . . . . . . . . 448.846 
(4"'urnace. See BOIler or other furnace. Gas fur� 

nace. Hot air furnace. 
Gau2e. See Surface �auge. 
Galvamc battery. C. J Htrhmann . . . . . . . . . . . . . . . . . . 448.798 
(.arne apparatus. S. W. Clarke . . . . . . . . . . . . . . . . . . . . .  448.878 
lias p.ngme, 0 l{ osztovltS . . . . . . . . . . . . . . . . . . . . . . .  4-1S.92" 
Gas engine, E NurJot . . . . . . . . . . . . . . . . . . . . . . . 448,1189 
c.;as turnace, G I l pi n  &. El l iot . . . . . . . . . . . . . . . . . . . . . . .  448.Q55 
Gas meter. A. Ehebald . . . . . . . . . . . . . . . . . . . . . . . . . .  448.ll4:l Gate. G. W. "mlth . . .  . . . .  . .  449.0'1I 
Gla8s seahng apparatus, plate. J. M. Howard • . . .  44'I,On Gopher trap. L. A. Syverud . . . . • . . . • . • .  44�1.0l1 Gram drt l l .  H. J. Phelps . . .  . . . . . . .  448.991 Gram drI l ls . hopper and shoe for. W. F. Hoyt . . . .  448.R61 
Grammg rol ler, W. H. Landon . . . . . . . . . .  44!l,079 
Grate. J. Rp.I�helm . . . . . •  . . . . . . . . . . . . .  449.029 
Grate, L. W Clayton . . . . . .  • .  . . . . . • . . . . . 448,f�{4 
Grat �r. cu l inary. B. H. Cook . . . .  . . • . . 44S.791 
ljrmdmg and amalgamatin� plln, \V. Roberts • . . • • •  448.73i 
Grlpper finger, .H: L. Meg'1 1 L  . . . . . . . .  . . . . . . . . . 448,753 Guard. See Cattle lZuard. 
G un, qU ick firmg 1£. Von Skoda . . . . . . . . . . • . .  448.841 Hand drI l l .  J .  �'. Steward . , . . . . . . . . . . . . . . . .  448.68\1 Handle. See Brush handle. 
Hanger. See Type bar hanger. 
Harness, N. H. F'etherman . . . . . .  . . • • • . • • • • •  «8.882 Harness attachment. (i. A. HarriS . . . . . . . . . . . . . . .  «8.768 
Harvester, corn, Tread wel l & Black . . . .  . .  . . .  44S.M 
Hay rake. J . M. Paronto . .  . . . . . . . . . . . .  448,926 Heater. See KlectrIcal heater. Feedwater heater. 
IIeattnf;!' apparatus. electnc. M W. Dewey • .  . 448.S79 
HeattnJl appl:Lratu�, steam. B. Cavanagh . . • • . • 448,932 HOIstmg and conveymg apparRtus. C. W. Nason .• 448,8�J HOIstmg apparatus. reversmg and brake mechan-

Ism for. C. A. Case . . . •  . .  448.909 
Holder. See Copy holder. Flower holder. MUCIl­

age holder. Pen holder Photograplc rol l holder. Spool holder. Stereotype plate bold­er. Tidy holder. 
Hook. See Check rem hook. 
Hoopmg wooden vessels. T. K. ParrIsh . . .  . .  448.!l9O 
Horseshoe bars. manu facture of. C. H. Perkms. 449.051 
Horseshoe blank and bl.wk bar, C. H. Perktn�. 

44'l.OOJ, 449.056 Horseshoe blank bar. C. II Perktns . .44�.054. 449,055 
Horseshoe blank bars. dIe roll for makmg. C. H. 

Per�ms . .  . . .  . . . .  . .  . . . .  .. . . . . .  . 449.0.,2 
Horseshoe. hoot spreadlllg, \V. Tory . . . . . . . . . . .  448.7 16 
Hose couphD!!, O. W. Tmsley . . . .  448,ti93 
Hose couplIng for street wa�hers. G. W. Tinsley .• 448.694-
Hose reel. sWlDgmg. W. F. Bowers . . . . . . . . . . . . . . .  449.033 
Hose �mpportel'. C. C. Shelby. . . . . . . . . . . . . .  448 •• GS 
Hot aIr furnace. Kernnn. J r., & Landers . . . . . . . . . . .  44H.78:� 
Hydrant. S. H. OrwIg' . .  . . . . . . . . . . . . . . . . . .  448.7�7 
Ice cream freezer, �"'" B. Cochran . . . . . .  . . .  • . . . .  44S.�l35 
Indicator. See 1£ lectrICai mdlCator. Station m-

dlCator. 
Insulator. electriC. Graham & Gannane . .  . . . . . . •  44S.B56 
Insulator for electrical conductor for mmes, F. 

A. Pocock . ..  . . . . . . . . . . . . . . . . .  4l8.R�8 
I romng mach me, 1.1 H. \Vatson . . . . . . . . . . . . . . . .  44S.S98 
I rOning table. L W. l\1 t l ler . .  . . . . . .  • • • . . . . . . .  . 44R,finl 
Journal bearmg. M. A. A ndrews . . . .  . . . .  . 448,624. 448,S71 
Kneadtng mach tne, E VlOl let . . .  . . . . . .  . . . . . . •  44S.826 
Kmfe. See ()rawmg' kn t fe Tobacco kmfe. 
Knitted fabriCS. treatIng' t ubu lar. W. A. Harder 418,817  Kn itti ng' machine, B. Holt . . . .  .. 448.718. 44S.719 1< mtting mach me. CIrcular. � .... H. Gates . . . .  . .  44S.!l54 
Knob. door. J. TrIckel . • . . . • . . • •  448.7.�7 Ladder. step, J. C Gardner . . . . .  . . . . . .  . . . .  • • . • . .  448,M8 t:�g· :hfrri��ys�h��il�� rt���hment· ·for, "'V: ·F. 448.

S
51 

(i'Inl!er . .  . .  . . . . . . . . . . . . . . . . . .  «b.P50 Lamp cover. mcandescent. E. T. Mueller . . . . • . • . . 448.741 Lalu p tllament, mcandescen� electrIC, G. Erlwem. 
448.915, 448.916 Lamp filament, incandescent electriC, Erlwein & 

Lam
H
pC

l
b1�m:ent, mmindescent eiectric� F: ' G·: ·  il.: 448,

9
14 

J.am�
e
i�: electnc Nu lway cars, Smith & Pfingsc: : ·  m:� IJamps, adjustable stand for, F. Bellmann . . . .  449,028 Lantern, tubular. F. �. Wflght . . . . . . . . . . . . . . . . . . . . '49.094 

non . 4-18.825 Ferrell . . . . .  448.645 
Latch .  R'ate, W. K 'rylel . .  4-l8,755 Stand. �ee SwItch stand. 
Latch, s l Iding door. G .  A .  Colton • .  44Q.070 Station IndlCator. �' \I oore 44851S2 
Lathe. G H Bennett . 449.0ti5 Steam boIler, W. A Morse . . . . .  4-1S/ISH 
Lathe tor turlI l llll �hafts, K.  \V. Jones. 44t;.'i6.J SteLim bOi ler. J . •  J ronkIn . .  . .  . . . . . . . .  • . .  448.t;t-ii 
Lejo!'gln. C R • .  \1acom ber 44S.bl'� Steam engIne. 11' M. Garland . 4i8.H17  
Line tlllh tener, C. H. Pettay 44\.1.0.% Steam. method of and apparatus for generat lOg. 
LIDlment. P �. Perrtu .. . . .  . 44S,72ti 11.1. Fales . . . . .  . . .  448.947 
LOCk. �ee Door lock. Nut lock. Seal lock. 8up· Steel bending and forgmg apparatus. 8. Fox. 

portm" lock. Ti l l  lock. 418.814 4l8.815 
Lock. C . .H:. A .  A .  Deny . . . . . • . .  448.�12 �tereotype p late ho lder. H. Fwtsch. J r  4 lQ,o.m 
Lock, M • •  J acobs 44�1.0;7 Stone. artIfiCIal. 1I�. C BrIce . 4411.0117 
Lock. W .  A. M cCann . .  44h.%6 Stone. artificial bl l l ld In!l . E II .  I.lewls 4�H.� 
Locks. key gUide for. �'. W. MIx . .  . -I4�.(� 1 Stone chunneler. Scates & \Voods . .  . . . • . 44-8 t-j�8 
Locomotive engine, Peacock & IJange 448.t,.f27 �t()ne. mauutacture I)f artlfi('lal, ,J . L. ROWland.. . 441-1 t)75 
LOll turner. �ll I 1s &: Zimmerman. . . . .  44S.662 Stove. gas. }i� Hourne . 448 747 
Loom dobby. O. Parker . . . . . . . .. . . .  . 448.t;hS �toveplpe th l lll ble. E G .  West . . .  . .  44IJ.06O 
LubrICator, W. P. MI l ler . . . .  . . . . . . .  -148.71:')0 �tu\'e. v a por. C. M. Hol i Ing'sworth. . .  . . . 4-18 ! �12 
Lumber carrier. A. 'r. Ke1hher . . . . . .  . . 441:),'Iti5 Stove�. box or casmg-Ifor st reet car. J .  Spear . . . . 449,OU8 
Mall bags, deVICe for catchl l1g' and dehverlllil. \V. 8trd.p. See Parcel strap. 

Burks • . .  . . . . . . . . . . . . . . . .  448.700;} 8treet cleaning mach me. H .  R \Volfe . • . . . . .  
Manure spreader, D. B. Merrel1 . . . . . .  . . .  . . . . . . .  44!;.8�4 Stump extractor. �'. W. Gruel l lCh . . . .  . 
Massage apparat us. A. Kahn . . .  . . . . . . .  44S.t183 Supporter. See Hose supporter. 
Matrtx maklllg' machine. C. L. Redfield . .  . 448.mJ4 Supportmll lock. automatic • .  J .  A.  Lounsbury. . .  44S.970 
Mars or g'ratlllIo{S, machme tor makmg, H. Bels� Surface gauge. G. E. Neuberth . . . .  . . . . . . . . . . 448.863 

henn . . . . . .  . . . . . . . . . .  . . . .  4"S.7OO SWItch See Klectl'lC SWitch. Railway SWitch. 
Mea�ure, fleXible scale, A .  S. Adler • .  . . . . .  44h.SO:i SWItch �tand. J .  H. Wal lace . . . . . . .  449,017 
Measure, 8cale, E T. Burrowes . . .  • .  44V,O'M 'J1abJe. See I lOntng table 
Measuring alternatmg electflc currents. O. B. 'rank See li'J ush tank. Water tank. 

Shallenber.l!eI . . . . . . . . . . . • . .  44 1,001 'relegraph. '1' A hdlson . . . . . .  . . . . . .  . 448.779 
Mechamcal movement. Hattersley & HIl i  4-t8.1H. 4t8,iH Telegraph pole brace, H. Og'den . .  . . . . .  . .  448, i86 
Metal, apparatus for removing gases frum. Dur- Telephone transmItter. '1\ Oeyan . . . • 44S.726 

fee & \Vlttman . . . . . .  44S.94.( 'l'elephomc auditory apparat us. G. V. BenJamm 448.627 
M eta l MhttmJ;C maclune. C. H. PerkIns . . 44'1.057 Thi l l  cOll pHng. P. Broadbooks . . . .  . . . .  • . .  448.-;07 
Metalhc facmL! for bUl ldlllj;!'S. L. L. Sagendorob . .  448.7 )2 Thrabhl l1g machines, attachment for the separa� 
Metal l iC tacing plate. 1... 1 • .  �agendorph 44t;.7H tors of. L. & A. Y. Gray . .  . . . . . .  . 44&.957 
Meter. See I£lectflc meter. FlUId meter. Gas 1'Idy holder. P. G. Leistner . . . . . . . . .  . .  . 4-18.007 

meter. 'l' le. See Bale tie 
Milk cooler, W. WIghtman . . . .  448.SfJ9 1' l l e  for couplIngs • •  1 .  Lynch . . . . . . . . .  . . .  448.�72 
Mi l l . See Coffee mi l l  �'anntnll mtl l .  'I' l l I  Jock. C '1. Jearless . . . . . . . .  44�.!l62 
MI l l  aDpiIance. H. Alken . . .  4 ''l..fl23 'ruue a larm. e lectrIc, .J J. Gal la�her 44B,71:l 
MmInJ,t machme. coal. n .  B. \Vyman . . . .  . . .  4-l�,S.W 'l'ue for cycle�, w heel • .  1 .  H. Dunlop (r) . . .  11.153 
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Motion at different speeds. means for transmIt· Tobacco gum or retamer. J. T. A8hwcrth . . . . .  4�8.i46 
tmg'. ('. B. Cottre l l . . .  . . . . . .  44S.776 Tobacco kn ife. P. J. Bernard . . . . . . . .  . .  44�.0 1 1  

\-t ower attachmer.t. lawn, C. C. Maxwel l • . . .  44'" \17i 'l'obacc ) sutstltute. L. H. �hller. . . .  . . . . . . . . . . 448.925 
Mower, lawn. W. Storey . .  . .  . . . . . .  448.� ,6 TOilet case, Moore & Garrard . .  . • • . 44S,6()3 
MUCIlage holder. W. o. Nelson . 44S f)6.1) Tooth. artIfiCial • •  J. � .... W rIght . . .  44H.i45 
Muslcal mstruments, shel l for, J. Heald . . 4H-i.i'17 'l'oothplck. (' C. Freeman . • . .  44S,647 
Nut lock. M. S. A lexander . . .  . ... . . . ..... 44'1,0'21 'I' rap. See Gopher t r.t)J. 
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r
tec���. ����. t���;��ndow.  . . . . •.. 448,738 

Ore concentrator. G. D. Husemann . . . . • . 44S.%1 'l'ubulal bOi ler. H .  Skmner . . . 448.8\)0 8�: ��ffi��G. ��d (shzl�� �r�lan�.� �t�nh�pe . . • . ::�:W� 1'u�u��ffi�Fd
C�)������'I r

ml�cll lne for ornamentmg. 
4�R.G78 

Ore screen, 'r. J Grier . .  . . .  . .  448.762 Turfing' Imp lement. C .  It .  Coe . . . .  . . . . . .  448 845 
Overfiow and waste pi pe. F. 10'. Stowell 448.8-12 1'umng peg's. retaInmg deVice for. R C. Book�er. -HK.S72 
Overshoe attachmpnt. M. M. Beeman 44R.75b Type bar hang'er. G 10'. Sti l lman 41S.690 
Oyster tongs. J. B. Tawes 449.012 Type founder's matnx, A .  b"'. Allen . .  . 4-19.0ti2 
Pan. See Bed pan. 6 rmdmg and amalgamatmg Type settmg or composmg machllle. Standiford & 

pan . Hyers 44S.7� 
Paper box. collapSible, F. V .  BowlUan . . . . • . . • •  448.1'13  1'ypewrttl nl! machIne. Cl inton & :\'lcNamura . 44�.(�{4 
Paper box. knockdown. E. M. Scott. . . . . . . . . • . . . .  44S,824 Typewrltmg mach me, M. Fisher . . . . . . . . . .  4:4S.7() t 
Paper Clamp, J. B. McGIrr . . . .  . . .  . .  . . • . 44R.H22 TypewrttIng ma('hme, B. I "'mnClS . . . . .  . . .  . . . .  448,h�6 
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PartitIOn fireproof. C. W. White. . . .  44'l.01,} 'l'ypewrltm" machInes. type lever and hanger for. 
Pavement, �treet. J. Lynch . . . . . . . .  44t;.65R I \v .  H. Brlgg's . .. . .  . . . . .  . .  . 4tH.Si5 
Pen, fountam. H. M.  CronkhIte . . . . .  . 44�.!H9 Vacu um engIne. L. A. Brott . . . .  . .  4 4 8.007 
Pen fountam, :\1 . W. Moore . . . . . • . 44S,b85 Va l ve tor steam engmes, balanced. II. Canfield . .  -I-18,ili6 
Pen' holder, pen ntb, extractor. and paper kntfe. Val ve, steam. O. S. Bel l  44S.626 

combmed. 'r B. A. Chamberlall1 . . . . . . .  . . .  4"S.g -n Yegetables o r  frOlts, apparatus tor scaldlfU!, T. 
�:g�!: ·s
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. . . .  : . . . . . . . . . . · :" ll� � 
PenCI l sharpener, F. W. Sabel . . . . . . . . . . .  44S,S-m Vehic le Jump seat. C. Comstock . . . . . . . . .  44�.09') 
Phonogram blanks, device for turnmlo{ of. 1\ A . VehiCles. combined step and fender for. A.  

Edison . . . . . . . . . . . . .. 448.780 McCul loch . . . . . . . .  . . . . . . .  . .  . . . . . . . . .  449.004 
Phonographs, turnmg-otf devlce for, T. A. Kdlson 44b.7SI Vehic les, horse detacher for, C. J. Walser . . .  • . .  4,iS.h97 
PhotographiC roU holder. H. G. RamsperJ{er. . . .  44R.S01 VehICles. thl l l support for, J. J. Barker . . . . . .  44\1.027 
Plano attachment, C. L. 1£. Lugentluehl . .  . . . .  449.0tS VelOCipede, 10'. C � oster . . . .  . . .  441-'.%) 
PIanos. tone-sustaIn Ing devlCe for, A. Pferdner . . 4-18,887 VelOCI pede. T. B. Jeffery . . . .  . 44S.ti55 
PIcture frame, J .  F. McBride . . . . .  . 448,821 ':.eloclpede saddle, W • •  J H':dwards . .  448 H9 
Plc

\�
r
�,���ft

l
���. ��

ple
��

nt for m
.��.�����:. �: H. 

44S.69'2 t �:��: ���:s����eI:l
l
ri���v�����r ,

. Ii W. Riess . :t�:� 
Pipe. See Overflow and waste pIpe. Wag'ons. p latform 8prm/Z for road , C. \V.  Sa-Iadee 448 •• 00 
Pipe couphng, F. Kaiser . . .  . . . . . . . . . . . . . . . . . .  448.7f)5 Washer. See Wl lldow washer. 
PIpe coupling', P. C. Lawless . . . . .  . . .  . . . . .  • 448.BI:i6 \Vash-ollt c l08et. porcelaIn. J. ReId . . . . . . . • . . .  44R.8f.4 
Planter. corn . Godden & Whitehurst . . . . . . .  448.1:>49 WashIng' machme, G. H. Jantz. . . . . . . . .  . . . . .  448 65-1. 
Planter, disk corn. C. U. & H. L. Dooley . . . . . . . . . 44h.94.1 Watch. stem wIndmg and iettmg, A. Chopard . 448.877 
Plotter. V. H. Smltb . . . . . .  . . . . . . . .  . . . .. . .  448.685 Watcb • •  top. R. Brag'ge . .  . . . . . . . .  448,930 
Plow, J .  E & E M. M itchell . . . . . . • . . . . 448.740 WatChes, jewel support for balance staifs ot. J . 
P
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Post. See Fence post. Water closets. tlush l Tlg tank for, }1"'. L. Mentel. 448.800 
Press. See Copymg pres�. Water tank, F F. WIlcox . • • • • . . . . . . .  448.1-170 
Pressure reducer for steam or other fiUlds. E. C. Weather strIP. W. C. Rockwell 448.W7 

Fasoldt . . . . 449.071 W heel. See Car wheel. �'Iftb wbee: 
PrmtInl{ machme, C. B. Cottrell . . . . . . 448.775 \Vh l p. F. Grant . . .  . .  . . . .  . . . . . . . . 441.l.6!'il 
Prmtmg macbIne, chromatic. C. \V. Dickinson 44b.S07 \V lck trimmer. C. Hoseberry. . . . . . . . . . .  . . . • .  • . . . .  448,78� 
Prmtmg mach me mklDg' mechanIsm. A. Fayol. . 448,749 Wl Ildtng drum. E. N. W lCkes . .  . . . . .  . . . . .  . . . . .  44S.8fi8 
PruC��:;stg�esse�. bac�:up  wotlOn fo

.
r: . .  J . • �. 44S.fU8 �!gg�a;�'J.

h�f: �d!:�r��
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. .  . . . . : . : . 4i� :rg� 
Prmttnlo{ presses paper cuttmg mechantsm for Wmdow screen. J. l{ r:;owles • . . 44S 9ti;") 

IJ. E. Brookes' . .  . • •  . . . . . .  . . . .  · 448,806 \':Indow washer. J .  \V. Dixon . . . . • . .  44S.7flB 
Prmting Dresses. stone protector for htbographlc. " Ire c10th d rYing apparatus, P L Salmon 448.888 

J .  Eberle . . . . . .  . .  . . . . . . . . • . . • . .  448.6"2 Wife rope. making clamps for. P. Yorke . . . . 448,!.J(14 
Propell Ing- apparatus for vessels. J. Wirth . . . . . .  4��.RIO \Vlfe st.retf'her. J. B Cleaveland . . . • . .  448.535 
Propelhng boats. apparatus for, �"'. Batjer . . • . . . .  44S.7i1 Wrench, See BICycle spoke mpple u rench. _ Protector. �ee Check protector. E lectrICal pro.. Wrench. H aberthur & Stowel l .  . . . . . . . • • . . . . . . . 448J·k18 

tector. Tree protector. Zmc. refining, J. W. Richards . . . . . . . . . . . . . . . . . . . 44S.8O"2 
Pulley bluck. J .  J.I. Reed . . . . . .  . . . . .  • . .. . . . .  448.72H 
Pump. �as compreSSIOn, W. S. Brewer . . . . .  . . . . .  44S.874 
Pump, vacuum. A .  Berrenber� . . . . .  . . .  • . . . .  44Q.Oti6 
Pumps. rellulatur for WIndmill . P. A. Myers . . .  448,98.� 
Pumpmg ndtllral J,!RS, system of, J. N. Pew . . . . .  448.6'70 
Puzzle. 1.1. M. Lyon . . .  . . . . .  . . . . . . . .  . . . . . .  . 448.ljj4 
Rack. See DI!"Iplay rack. 
Radiator. G. C . ... I,. R. Blackmore • . . . . . .  448.6,0 
RaIl JO Int support, J . 1\ RIChardson . . .  . 44S,7 10 
Ratl�. jomt or other fastemng for tramway. R 

VIOl . .  . . .  . . . . . . . . . . . . . .  
Rai lway alarm SiR'mLI. Jones & Scott . . .  
RaIlway brake operatm({ by au pressure or vac� 

uum, E. Hartmann . . . . . . .  . . . . (41).833 
RaIl way CIrcUIt for Signaling' and control l Ing 

trams. F. 1£. K Insman . . . . . . . . . . . . . . . . . . . 44.8.7fll 
Railway. electrw, T. A .  Edison . . . . . . . . . . . . . . . . . .  448.i78 
Rai lway, e lectriC. R. M. Hunter . . . . . . 44S.h.t)3 
Rai lway raIl and sJeeper or strmger, L. Berg-mal k 44� .h.28 
Railway SIgna l ,  1£ C. Carter . . . .  . . . . . 4.tS.i7{ 
Rat lw.tY Signal torch, W.  C. BeckWith . .  448.H06 
Rarlway SWitch, antomatlc. 1< ase & Borden 448 \/2 ) 
Rallway trol ley. electriC. R. Elckemeyer 44S,8 >1 
Rail ways, electriC slgnaltng apparatus for, E D. 

Graff . . . . . . . . . . . . . .  . . . . . .  . . . 4j�.856 
Rai lways. overhead crOSSlllg apphance for elec� 

trlC. I .  H. Farnham . . . .. . . .  . . . . .  . . . .  448.ill 
Rake. See Hay rake. 
Razors, compOSitIOn for sharpemng, 1.1. C. Maurer 448,752 
Reel. See Hose reel. 
Reg'Ister. See Cash re2'Ister. 
Rbeostat. adjustable. S. H Short . . . . . . . . . . . . . . . . . .  448.682 
RIDAl. See Fmger rma-. 
Road maklllg and repalflllg rnachme. M. G. Bun' 

nell . . .  . . . . .  . . . . . . . . . . . . . 448.708 
Rock dri l l .  electriC, W. M. SchleslDlo{er . . .  . .  . . . . .  HU,09O 
!tol ler. See GraIn Ing rol Jer. 
Rol ler mIl ls, etc . .  feed re,llulator for. C. A .  Corey .. 448 R53 
Rol l ing' Ruder ralls, rol ls  for, H. W. 'l'homas . 44!l.013 
Roofing' f:\brlcs. apparatu� for coatIbg or satnrat-

Ing and finIshing. H .  Bormann . . . . . . . •  . 448 Fi73 
Rope clump, P. Yorke . . .  . . . . . .  . . . . . .  . 44S 902 
Rope socket. P. Yorke . . . .  . . . . . . . . . .  448.901  
RulIng mach me, steel and hthograph plate. J .  

Hope. J r . . . .  . . . . . . .  . . . . . . . . 418."22 
Sai l .  G. Sklr.oer . . . . . . . . . . .  . . . .  . . .  . . . 4,9,004 
Sandpapertn/l, rubbing, and pOlishing mach ine. 

W J .  Maddox . . . . . . . . . . . . . . . . . . . . . . . . . . .. . 
Sash fastener. J r. Howe . . . . . . . . . . . . . . . . . . . . .  . 
Sash, tennIs. E. W. WhIttaker . . . . . . . . . . . . . . . .  . 

TRADE MARKS. 
BIcycles. trIcycles. and parts thereof. Eagle BIcycle ManufacturIng' Company . 19.220 Braids, 1 1 .  Newman . . . . . . If..1.2Hi 
Cement. E. Lloyd . . . 19.22� 
Cotton fabrICS, Kddystone Manufacturmg COIll� 

pany . . .  . . 1�.2 1 L  
Cutlery, tnc ludl llU' she.lrs. SCissors, and razors. 

Northfield K mfe Company . . . . . 19.21fl 
Dlsmfectant. A lvarez Dlsmfectants Company . . . . .  m.m 
1£mulslOns and hke IlreparatlOns, Scott & Bowne . .  lU,2'25 
lt�xtracts for toads. flavonng. J. T. G l I bert. . . . .  19.114 
Flour and meal. n. W. }1"'1 V . . . . . • .  ]9 212 
Games. puzzlet'l, and toys. W. R Graham l!1.20.:; 
.J ewelrv, Im i tatIOn d Iamond. B. E. Arons . 19.200 
Malt hquors. A M. RICkel by . . . .  • .  19,207. 19.208 
Mustard. Tode Bros . . . .  . • 1�,229 
RemedIes. certam IMmed. Warren· Brown Com .. 

pany . . . .  . . . . 1 9.218. \!1.219 
Remedy for constipatIOn. 'IoJ A. Derbv . 19.204 
Remedy for the cure of stomach. b lood. l Iver, and 

kidney troubles. R B Andrews . " ]9,202 
Remedy for rheumathml. neuralgta. and SImilar 

ai lments. R. H .  A ndrews 19.')01 
Remedy fnr t he blood • .  J. Potter & Co IB.217 l-tJbbons. G i ron F'rere� . .  Ilj,2I.� 
Rubber for use In dentIstry. vu lcaDlzable ,  James, 

Walker ... Co . . . .  . .  . .. . .  1�.22{i 
Salve. corn. N. W. Sti let; 19.210 �hIrts, drawen�. pantal ( )ons. over<ll ls. Jerseys, sus· �.enders. and neckt le!ol. L .  B. StD l th . m.200 
Spoons. forks and artlcle� k nown a.s fiat ware. H .  

M. HI l i  I< Co . .  . 1'1.221 
Spoons. fork�. and artIcles known as tlat ware, L. 

K imbal l ... Son . . . . . . . . . . .  19.222 
Sugar. phospnate f )r u�e m manufacturing'. ProvI� 

dent ('hemlCal \Vork!ol . . . . . .... . . ...... 1 Q.206 
'l'm and terne plates • .  J. \\ 1 1 l 1 1lm� & ( 0  • • • • 0 • • • • • • 19.�.,{() 1'oy torpedoes. l{ lueber \1 a n n tactu rJ nIl Co . . . .  11�.22� W atch cases. Brook lyn \\Tatch ( ase Company . • . . . 19.203 \\'orsted and mushn garments. underwear, and kmt goods. Russ. Kveleth ... 1nl(alls . . . . . . . . . . . . .  19.224 

D ESIGNS. 
�aw. CI[t

Cular, 'r·
b
L SltU"ftw tb 

. . . . . . . . . . . . . . . .• 
4: R �

42 
Bottle. H. ("oleman, Jr . . . . . • . . . . . . . . . . . . . • . . .  20,629 aw se mg mac me. . or UD . . . . . . . . . . . . -i .  I Car}:!f't. It. F Doherty . . . . . . . .  . . .  . . . . . . .  20 F>9� Sawing machine. band. D. C. Markham . . . . . 44S.6.)!1 ( '».1  pet, , I. F( I I )o(om . . . . . . . . . . . . . . . .  . .  . . :  20:593 Scale. Ilram. G. C. f;'lagg . . . . . . . . . . .  448,7f:t Carpet. J . B. M?ffat . . . .  . •  . . . . . .  . . .  20,596 Scale. welg'hmg and prwe . . J. W. Cul�mer . . . .. . 448.9 1 1  c.u pet, I t .  W. l arton . . .  . . . • . . . . • 20.597 to 20.6 1 2  Scale. welghmlZ and prwet OZ18S & Canby . . . . . . . 441:'),837 ('arlJet. P PU!llOt • 20.t-iH to :l0.618 Screen. See Ore screen. Wtndow screen. ('arpet. G J.  :-;tengel . .  :?O.hlO;} t o  20,f 24 Screw cuttInIZ' machme. H. E. Coy. . . .  . . . . . . . .  448.638 C,trpet , \Y . 'rhomas 20.626 to 2 1  b28 Screw. wood. 0 1'. Chapman . . . . . . . . . . . . . . .  . . . . .  . rUff. 11 .  H. LewIs . . .  . . • .  . .  . .  20 h-H  Seal lock, W. \Valker . . . . . .  . . . . .  . . . . . .  (' I l l  Lun (lr port le l  e. A .  :Markgraf. . . . . ' . .  2 0  ().'�7 

�:;tera��e
s�:t���I.

ei.ucmM���wa�
e�o�IPede se�t. 448.988 �)I

I(��·e�:·f��r:;eaN�a81t�ife�� · 
.: . . . . . •  ::: . : . .  :: :�:(�l to �·t�J 

SewIng machllle, buttonhole. J. Q. A . 1 I0Ugnt$14
, 4:�9.075 ILmd Je  for � poons, etc . \V. B. DurgIn . .  . . .  . . . . :l0.51J1 

Sewtnll machme tnck marker. E. J . Toof. . . . .  . • 44�,b'f) H�ri�l� t;� �gg::ri:: :��.: ¥ n. �1Z�1��
n

. : :  . . .  :.2�.594. �:��� Shaft. flexible. J S. Campbell . . . . .  . . . . . . . . . .  449.0118 0 1 1 can casmg, A . . J. ) )u f l Cl-\n . . . . .  �() fd9 Shaft lockmg deVICe. F. G. McColm . . .  . .  . . . . . .  44K.725 Plate. etc . C. H, fLtvl land . . . .  20,6.10 
��:: fe��a���t

b6�ri'
sh�1I���ed, M. Heffernan . . . .  44S.Q19 Spoon. etc • • C. Osborne . . . . . . . . .  20,1:)36 

ShIrt. C. Ben!!er . .  . . . . . . . . . . . • . .  44S.S12 Tile. rooting, G. n. Babcock . . .  . . . . . • . .  2O,tia5 
Sh irt starcblng machme. Herndon ... Buckland . . .  448.715 
Sifter, coal. E W. Humphrey. . .  . . . . . . .  448.818 
Signal. See RaIlway sHlnal. RaIlway alarm su�-

nal. 
Silicate compound. M. W. BeyhkR'y . . . . . . .  .. . . . . . .  448.772 
�Ielgh runner. J. Radley . .  . .  . . . . .  . 4,8.754 
Soap compressmg and stampmg machme.. Lawton 

& MerR'entbal . . . 4t8.H.� 
Spark. arrester for smoke plpes.. Hale & Duringer 4.tf,.918 
Speed control l Ing deVice. W. C. Batra . . .  . 4-1q Of�'l 
Spool holder. E. 8. J a('kson . . . . . . . . . . . . . .  . .  448.i99 
Stal lion shield. I. W. Benedict . . . . . . . .  44H.757 
Stamp. electrIC tlm2 Marl lndale & Malmborg • . . •  449.001 
Stamp, band, H. Howard . . . . . . .  " . . . . . . . . . . . . . . . . . .  «9,016 

A P r i n ted c o p y  ot the speCificatIOn and drawmg of 
any patent In the foregomg hst or any patent In print 
issued � Ince JS6l.  WI l l  be tllrll lshed from thiS office for 25 cents In orderlOg please state the name and number of 
th'! Datent deslred. and remit to Munn & Co., 361 Bruad� 
Way. Xew York 

(' anndi a n  Patpntfil mav now be obtamed by the 
inventors for s.ny ot the lllventlOns named In the fore­gomg hst. provided they are Simple. at a cost ot %40 'each.  If complIcated. the cost Wi l l  be a httle more. For rub mstructlOns address Munn is, Co • •  3tH Broadway, New York. Otber forell(n patents may also be obtslned. 

© 1891 SCIENTIFIC AMERICAN, INC.
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I nside Pall'''' .. n c h  inaertion - - - 7 �  ce nts a line. 
Bnck Palle . ..  nch inse rtion - - - !l1.00 .. l i n e .  

The  above are charjitea per agate l ine-Hobont eight 
words per l i ne. This notice shows the width of the l ine. 
and is s�t in agate type. Enllravings way head adver. 
tisements at the same rate per Ruate l ine. by measure ... 
men t .  as the let rer press. Advertisements ruust be 
received a.t pub l ication oftlce as eari y  as 'J1huTsday morn .. 
Ing to appear in next issue. 

T H E  P U B L I C  W A N T  :,,:��e,,������ 
they not be most likely to obtain Buch by buying di rect l y  from 
tile grower � 1 can buy seed at half what it costs me to raise it, 
but could not sleep sound should 1 warrant seed of this class. For 
the same reason I make special effort to procure seed stock directly 
from their originators. You will find in my new seed catalogue for 
18!1 I (sent free) the usual exten.ive collection (with the prices of 
some kinds lower than last season) ,  an d the rea l l y  n e w  vegeta­
bles of Irood pl'OmiHe. You should be able to get from me, their 
introducer. good seed of Cory Corn. Miller Melon, Hubbard. Squash. 
all Seasons and Deep Head Cabbages, and many other valuable 
vegetable., 

U SE ADAMANT WALL PLASTER 1891 JAMES J. H. GREGORY, Marblehead, Mass, 
It is H ard , li e n Me, a nd A d- :�:;;�;;�;';;�;-;;;;��;-��-:;�:;�::I_�;:;:;;;:;;:;;;;;;;;:;;��::;:;;;;;�;;;:;;:::� __ 

b esi  ve.  Does not check or crack. , It i s  impervious to  wind. water. 53 PRINTING PRESS. n�,r
o
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' 
' .  k i n d  o f  weather. I t  is in gen- 102ue for two stamps. Kelsey & t.: o., Meriden, Conn. 

use. Licenses )!ranted for the 
· ng�us inll. and se l l ing ,  

Address ADA M A NT M FG .  CO. 309 E. G e n esee l!Jt.,  _'::==-=_�_=_��=_==� ______ �S�y�)�" �IC�nse, � .  v. 

ST EREOTYPIN G ;  THE PLASTER AN D 
Paper Processes.-Compo8ition and preparation of the 
mOUld. the hest a l loys of metal and proper delll"ee of 
beat. t rimming and mendinj;C the p late, etc. A minute 
description ot· bot.h proees�efl. with numerous i l I ustra .. 
t ions. A paper 01 great iu tereNt to every printer. By 
'l'homas Hulas, "' .( ' .� • • }I'.l.e. SCI ENTIFIC AMERICAN 
SUPPLEMENTS, 7 7 3  and 7 7 4 .  10 cents each. 

FOOT P O W E ll lllACUIN E U Y  
I feel s o  hij!hly pleas­
ed with your VelOCi­
pede }i�oot Power with 
seat, that I wish t o  
add my testimony to !!'3E:i:Jliliiii its superiority. 1 d i d  

� not expect to l ike it, 
but having used the 

:;:!ocfte�� :;�:t'i l�s:e��I<lh�
a
f:ti�l;�

i
rii 

using foot power, in fact, it may be sai j to 
wi thout tatigue. and is  a st eadier mot ion .  1 
I had known of it sooner. Send for catalogue. 

• BARNJj)S CO . . !��J Ruby St .. Rockford. I l l .  ----

INJo��nc.!:e� �r'l!N���ty (:(P;:;�e��[I��
i
��:U�.:'d� 

�1l kinds flrst.class lathe, planer, and bench work. Par­
tIcular attention to special machinery, tool� .  d ies, and 
press work. Safety Cor.struction Co., H31t 145 Elm St., N. Y 

U Improvement the order of the age." 

THE SMITH PREMIER TYPEWRITER 

r C E - H O U S E  AND REFRIGERATOR. 
Directions and Dimensions tor construction, with one 
Illustration of cold house for preserving fruit from 
season to season. The air is kept dry and pure through .. 
out the year at a temperature of from 34,0 to 36°. Con­
tained in SC I E � TI]j'IC A;\I.l+�RIC A N  SUPPL.l+1MENT No. 1 1 6. 
Price 10 cents. To be had at this office and of all new .. 
Qealers. 

STEVENS PATENT 
SPRING S()REW THREAD ()!LlPEBS 

Ideal, No. 64. 
Price, by mail, postpaid. 

3 Inch . . . . . . . . . . $1.00 1 5  Inch . . . . . . . . . .  $1.25 
Ideal and Leader Spring Dividers, and 

Cali pers, Ideal Surface Gauges, Depth 
Gaug'es, aod Ii'ine Machinists' Tools. 

P- Illustrated catalogtte free to all. 

J. STEVI<: N S  ARMS &: TOOL CO., 
P. O. Box 2SO, Chicopee Falls, Mass. 

------

ELEOTRIOAL ! 
M�r��. O��n[;����s �
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Motor and Battery. $10.00. 
NOVELTY ELECTRIC CO., 54 North 4th St., Phlla •• Po. 

THE PHJj)J.PS 
BURGLAR ALARM 

Size � by 2� inche'. 
Portable. Mecbanical, Durable. :::� �rn

e
t�ws.

A
��n�':.�I:I:ti't.
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atent is for sale or on royalty. 
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S T E R E O T Y P I N G. -A V A LUA BLE 
series of lectures by Thomas Bolas. dlscu.sing the most 
recent met.hods in this branch of typogra" l:y. With 23 
mustratlon •.  Contaitwd in SCII<"TI FW AM""ICAN S l'P­
PLE" " S T,  Nos. 7 7 3  and 774. Price 10 cents eacb. 
To be had at tbis Office and from all newsdealers. 

LIGHTNING WELL -SINKING MACHINERY MANUFACTURERS. 
Hyrdaulic, Jetting, Revolving, ArteslaD, 

Diamond Pr�ectiDg Tools, Engines, Boilers. 
Wind M�!�r8vir;::� ��ttfseJ:;�t���:t!::� nation quality water; mailed,25e. 

The A.merlt'an Well \fork., 
A.urora, III. f 11 AI 18 S. Can.1 

St.. Cbleago. W. 
l D.IIa .. T .... 

OIL WELL SU PPLY CO. Ltd. 
"I &; 9 2  W A 'J' E R  STR EET, 

P l l tsbn r g h ,  ['a., 

�t anufacturers of everything needed for 
.A. :B.TE I!i:l:.A. 1V '1IVELLI!iI 
for either Gas� Oil, Water. or Mineral 

Tests. Boi lers. Eng-ines, Pipe, 
Cordage. Uril l  ing Tools, etc. , I l lustrated ca!.alogue, price . l ists and discount sheets 

on req uest. The Sebastian-May Co. PATE NTE D N OVELTI ES ��r 'rh
e
:I�:��� A H YDRAULIC facturer or inven tor. H. B. HARFORD & SON, Office St eam Life1l0at.-Descri��n ��;-;'�vl!l�rre�!:.��2-Rooms, 9 & 10 Exchange B ldg, 134 Van Buren St. Chicago. pelled by a jet of water, witb fu l l  details and account of 

Improved Screw Cutting 

�:=e�LATHES 
���

I l  
r.���r�i!i�.

U
�knd D��at��:; 

( ) 11 I tl t !o\ . I .. a t lles 011 t rial.  Cata­
lo!!uetol mailed on appl icat ion. 
Hi.) 1 0  1 67 H h ' h l an d  A 

SI D N E V, O H I O .  

ADVERTISING SPECIALTIES ! �:"o��:��'i ��
n
h:�� 

manufactured on royalty , inventions of novelty or u t i l ­
i ty  that  can be used for advertisin..r. Correspondence 
invited. 'l'he 'l' uscarora Advert i sing Co . •  Coshocton, O. 

Important Improvemenul. 
A I I  t he  Kt'!�ential Features greatl y  perfect ed. 

The Most Durable in A Ihmment. 
Easiest Running and Most Silent. 

All type cleaned in 10 seconds without soi l ing the hands. 
The Smith Premier Typewriter Co., Syracuse, N. Y., U.  S.  A. 

Send for Cataloj!ue. 

TH E  P E N N A . D I AM ON D D R I LL & M F G .  CO.  
B l lt D S J l O ltO, PA . . Builders uf  lIi�h Clas. 
Steam Engines. Diamond Dri l l ing and General 
Machinery. Flour Ml l I Rolls Ground and Grooved. 

Stea m !  Steam ! 
Qual ity H i gh e r, Price Lower. 

For Strict ly  Cash, Complete Fixtures except Stack. 

C K  a. ORE  BREAKER  MANAGEMENT O F  SILK WORMS IN 

C 2 h fr��
a
iheAch��':,��J�t��o

c
,?,¥��e!1���h:'i,�

a
B�:;i:1"i:l\��: 

2 · H orse Eu reka Boi ler  and Engine ,  - $ 1 45 
4· " " " " "  - 2 2 5  
Other sizes a t  l ow prices. Before you buy get our prices. apacity np to 00 tons per our. 'i'he MU l berry tree ; hints on the cnlfivation of It. Rilk-

Has produced more bal1ast, road worm rearing. Contained in SCIE :\' TIFIC AM ERIC A N  
meta l ,  and broken more ore than SUPPLF..ME�T, No. 17:>. Price 10 cents. T o  be had at B .  W. PAYN E &, SONS, 
a l l  other Breakers combined. ' this office and from all newsdealers. Drawer 1) 6 .  E I .M I RA ,  N. Y. Bui lders of High G rade Mining 
Machinery. 

Send fOl" C'atalmme!!l. 
C AT E S  I R O N  WOR KS,  

� o  ( : ,", 0 .  (: l i nton "' t . ,  ( · " i "ago 
215 If'ranklin St .. Boston, Mass. 

f� THE F RE O' K  C R A N E C H EM I CAL C O  �;,"f,/;.� �..:��!:. �r;:1! S H O R T H I L L S , N .  J . - B O X  9 1 A7 • 
- oi1lli _dII!","", '" Z A P O N S .  B R U S H & D I P. LACQU ERS. VAR N I S H .  S H E L LACS BLACKS , BR I LL IANT & D EAD 
__ .'.'.�'.\'� J APANS AIR  DRYING . E N A M  E LS , T R ANSPAREN r.  FOR M ETA L AND WOOD.  PROOF AGAINST (3IIUl� A C I D S  A N D  A L K A L I ES ,  - WRITE FDA CA TA L O G UE .-ROC K  DRI L LS 

AIR COMPRESSORS, BIT :;,es SMOOTH 

M I N I N G  AN D QUA R RYING MAC H I N ERY, BltIDGEPOR'l' 

ItOU:\"D, O V A l" ana !'QUARE HOI.E S .  Mortislnl: C o re Boxes, 

I etc.  lnvaluab le  to Carpenters, Cabinet and Pattern Makers. 
_ Highest Award, Send $8.00 for set ( %  to 11-8) , in neat case, or 

5Oc. for sample Bit, mailed free with I l l us t rated List. 
GUN IMPLEIlI E IS T  (: 0 . ,  1 1 1UIliden Lime, N e w  York. 

Ingersoll-Sergeant Drill Co. 
No. t o  PARK PLACE, � E W  YORK. 

Send for Complete Priced Catalogue. ��� 

TO BUSINESS MEN 
The value of the SCI E N T I FIC AMERICAN as an adver­

tisin� medium cannot be overe!!ltimated. its circu latIOn 
�o��Jb�l����r��t;�e�

h
i��ot�n\�� g�lt:;��d

r ���;i��� 
ries. and is read in a l l  t he  princi pal J i brarie� and readinjil' 
rooms of the world .  A business man wants somet.hing 
more t h"ln to see his advertisement in a printed news­
paper. He wants Circulation .  '!'his he has when he 
advert ises in the 8CIENTIFIC A AIEUTCAN. And do not 
l et. t.he advert is ing' agent intluence you to substitute 
some other paper tor the SCIENTIF IC A M EUICA N .  when 
lelectinJ,!' a l ist of publ icationl:J in walcn you deCide It is 
for your interest to advertise. This is frequently done, 
tor the reason taat. f ae allent !lets a larger commissIOn 
t rom the papgrs havinA! a small Circulation tD.&n is allow­
ed on the SCIENTIFIC AMERICA" . 

ft'or rates see l O P  of tlrst column of this page, or ad­
dress M U NN & CO • • P n b U .ll prs. 

a U I  B r oadway. New York . 

ON GAS EN G I N ES. - A  VALUA B LE 
Cr�?,��Yo�:·,,�;\��t���I :�b����"r�\I":n�°J';:�:l�i���� ��� 
tail the " Stmplex , .  engine Inventet t by t h e  autbor and 
.\I r  .\ I a landin. With 2:l llgures. Contained in SCI I':XTIFIC 
A M I'· RICAN :--UPPLEMEXT . Nos ,  7 1 :;'  and ., . fi .  Price lO  
cents each. To be had at tnis office and lrom all news­
dea lers. 

THE DAIMLER MOTOR 

N ATZON AL ....... R A N K S  THE H I G HES'J' 
STEEL Jj)ndorsed by the best Engineer •• 

TUBE CLEAVER C H A L M E R S  · SP E N C E  CO. 
.L"'t Office, 59 J..tiberty St., New York. 

- --. � ---

AN E W �;r A L 0 C UE ������g�;I�r.J'I�����rg������{!r:�� V A L U A B L E P A P E R  S �������
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Contained in SCIEN T I FIC AM ERICAN SUPPLEMENT, sent 
"ree oj charoe to any address. 

�I U N N  &: ( : 0  •• 361 Jlro n d ... ay, Ne ... Y o rk. 

� A LANSON CARY �RI N GS �'\\\' AN UFACTURER OF L.. sP YJ)j) � F'LAT STE:£ OF EVERYDESCRIPTION 
2 4 0  & 2 4 2  W. 2 9'2' ST. N E W-YO RK 

H OW ']'0 MAKE D Y N A M O  E L EC'l'RIC 
Machines.-By Ijeo. l1 . l I oj.)kmN .  With drawing'S t0 8mtle 
and full directions for conl:Jtrnctinll dymtIl1f )s of d itf'erent 
sizes. 'J.1he smal l lllllchine is intended tor experimental 
purposes. W i l l  heat from 4 to 6 inches of platillum wire. 
produce the elect.ric l ight. decompose water rapid l y. 
magnetize steel ,  rin� a large gong, give powerful shocks. 
operate induction cui ls , and wi l l ,  tor temporary U!;P, re­
place 8 or 10 Bunsen cells , Contained in 8 U PP I o F.i\JI1; N TS . 6 1  and �99. Price 10 cent!'O each .  'l'he larger ma-
��!
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pound wound much ine. Can be run tor a short time by 
two or four men. Requires one horse power for con ­
tinued running. BeEt engravings of dynamo ever pro­
duced. Detai l s  of every part shown. \V i ndinll of ltrma .. 
t ure and field magnet. plainly i l lustrated. Any  inte l­
l igent person wi th the aid of these drawings and instruc­
t ions may make useful, durable, and effective machines. 
Contained i n  8 U P PLElI E N T  600. Price 10 cents. 
.\1  UNN & CO .. PUBLISHERS. 361 Broadway, New York. 

Address : The American Writing 
Machine Co.,  Hartford, Conn.; 

New YorK omc •• 231 Broadwa,Y. 

traord inariIy l arJ,te yields have heen obtained in the last 
decade. With � figures.. Con t a ined in S( 'I 1f, �Tn'IC 
A M EU, U ' A N  S U P PL r:l\I }o: � T ,  No. 7 1 6. Price 10 cents. To 
be had at this ottlce and from all newsdealers. 

Portable GDSOllJE Engines 
For Threshing Machines, Hay 

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

our newest and latest Engine a l ittle 
wondl'r and a giant to 'work. Sendfur priccs.JJfention tltispaper. 

Van Dnzen Gas & Gasoline Engine CO. 
C I N C I N N AT I ,  O H I O .  

GYMNASTICS FOR GIRLS. -AN IN-
teresting account of the course of instruction lriven 
at the Berkeley Athletic Club for Ladles. With 18 l11us­
trations. Contatned in SCIENT I 1HC AMERlCAN SUPPI .lr.­
M E " T, No. 7 ;) 3 .  Price 10 cents. To be had at this 
office and from all newsdealers. 

NEW YORK T R A D R  SCH OOLS -DE- -
- - --

sCTlption of the New York Trade ,"chonl_ which were RA I LWAY &, STEAM F� SU P PLI ES 

the main features of construction and of the  trials made 
of it for maneuvering power. With 4 i llUstrat i ons. Con­
tained in 8CIE � T I FIC AMER I C A N  � l · PPLt<:M K�' T ,  No. 
7 70. Price 10 cents. To be had at this office and from 
all newsdealers. 

Oakland, Cal. 

HunninJ{', A d  j u s t  a b l e  
Self.Oi l i ng BeR-rinals. 

,!atalo/ICue free. 
Press Rol ls for Wool 

and Washin� and 

HUNTER'S 
LICHTNINC 

1Jyein� Machine!!. 
n l<:o. �. C L A R K , IlIonnf. 

Box L. W indsor I.ock. , (:t. 

The: best in use for Sift ing nnd 
Mixing )l o k  i n il'  P o w d e r, 
F l o u rl Drugs.  l·' a l'il t e rM, 
Ferti l i zers, and all kinds of 
Powders. Ten sizes ; 10 pounds 
to 10 burrei •. 

Send for catalOf.1Ue oj all k-itul.s 
of JHxina 'IIlac1linerll. 

J. H. D A V & C O . ,  

Branch OftiCc,��';i�:!�I:��e���r\?· 
------�-------------

The Best Mechanical Help 
An inventor, investigator or experimenter 
can have is a great machine shop, whose 
business is ( first) to do regular work, and 
(second ) to help develop ideas. We have 
that shop, and have put what we have to 
!lay in a primer-will send it. 

TaB JONES BROTHERS EL ECTRIC Co. C I N 'T I ,  O. 

Brands, Seals, Steel 
Stencil CuttIng Dies, 
Soap Moulds, llrass 
Stamps. etc. 

M. STUTZMAN. Manufactnrer. 181 William St., N.Y, 
'I' I I E  D AUI LER MOTO R CO. 

IS DreDared tD furnish 1, �, and 4 H orse Power 

G A ",  or PETRO I.E UIlI llI O T O B S  

establ i shed n ine year� 1 igO for the purpose of g lv inJl in_ \ 
structions to youn� men 10 certain tr"de • .  and to ennb ' e  Rue'S Little Giant Injector. ounll men al rea.dy In such tradeR to lmprove I hemsel ves. ' 
:W ith iO i Ilustratinns. Contllined in .8C1 E " T I F IC AM < 1 < 1- SCREW JACKS STU RTEVANT BLOWERS &c. Useful Books! C A N  SU P P I . I4: M I1: � T ,  No. " � 1 . PrICe lO cents. 1'0 be ' , 
had at this office and from all newsdealers. J O H N  I!!. URQUHART, 46 Cortlandt St" N .  Y .  for a l l  Industrial Purposes. j'ti lly illustrated catalogue 

and price liSt on application. Motors in operation at 
Works, 8teinway. Lon", Island City. 
Omce, l I t  East 14tll �treet. New York CIty. 

Barrel, Keg, Hogshead 

ClaU1ferlDg. H018 eliDa. and CrozlDg_ 

AND 
STAVE BAtlHINERY. 
Over 50 varieties manu­

fBCtured by 
E. & B. HOLMES, 

IIDFFALO. N. Y. 
Also R full line or Wood 

Working Machinery. 

TH E F I S H K I L L " CO R L I SS E N C I N E  
COMBININC A MAXI M U M  O F  ECONOMY, EFFICI ENCY,  AN D  DURABILITY. 

F i sh k i l l  Land i ng Mach ine  Co . ,  F i s h k i l l-on- H udso n ,  N .  Y. 

E A <- -� E N E W & S E C O N D H A N D ­A" , ) B O U GHT. S O L  AND � .. G t D .  iL ypE"fVR1TE"  1 AI.. so RE N T E D '- cY< , \ ol?-t. 11 PEWRI11 R S \rAT/ONA� � E XCHANGE: 1 AN Y W HERE  >N �i' /c,"s� � 1 I Jr -- - ') T H E U . S , G E T OII R f' ?-\ � �/ , 200 LASALLE ST CHICAlO . N(W 'AT' com e N  AP�L lCATI," 

Manufacturers. Af,Crtculturists, Chemists. Engineers. Me .. 
chanics. Builders, men of 1eisure. and professional 
men. of all classes. need good books in the line of 
their respective callings. Our post office department 
permits the transmission of books through the malla 
at very small cost. A comprehenstve catalDRue of 
useful books by dilferent authors, on more than IIfty 
dt:lferent subjects, has recentl y been published tor 
free circulation at the office of this paper. Sub.1ect.s 
classified with names ot author. Persons desirinl{ 
a copy. have only to ask for it, and It will be matled 
to them. Address. 
M V N �  &: CO . . 361 Uroa d w n y ,  I\ e w  York. 
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APRIL 4, 1 89 1 . ] �'itut if i ' �tuttitatt. 
F(}lIruied by lIlathew Carey. 17S5. 

H E N R Y CA R EY B A I R D  &. CO. 
Industrial Publishers. Booksellers, Bnd Importers, 

!oil 0 WRlnut "t .. Philadelphia. l'a •• U. S. A. 
urOur neW and Revised Catalogue uf Practical and 

Scientific Books, 86 pages, 8vo, and uur other Catalogues 
RDd Circulars. the whole covering every branch of Sci­
ence applied to the A rts. sent free and free of pU8tage 
to any one in any par� of the world who wi l 1  furni.�h h is 
address. 

EntlreJ.y Hewrltten lind Greatly h'nllirged. 
Professor Nicholson's Manual of Palreontology 
}�or the Use of Studem.�. 'V I t ll a General fntroductlon CUTLER D E S K B E S T  I N  T H E W O R L D .  

A . C U T L E R &. S O N .  
' .  B U F F A L O .  N . Y. , U . S  A .  

on the PrinCiples of Pala�ontology. rrhird .editinn. by 
-_. - .

. - - ----

- . ----. 
IIEXRY .ALLEYXE NICHOLSO " .  M . I l  . . D.�c . . F.G.8.. 

'VO H,K I N CT' I,O C O l\IOTIVES 'V ITH I ICE·HOUSE AND COLD ROOM. -BY R. etc., Re�ius Professor u f  �atll l'a l  I l i �t ( jl'Y ill the Eni- . .... " ' . 
versity of Aberdeen : antl HJCHAUll  T., Y l l E Kli Elt. B.A., Petroleum Fuel.-By 'rhomas Vrquh .irt. An interesting G. Hat.field. 'Vith . dire�ti<:nB for construction. Four 11'.G.S .• etc. Two \"( ll s .  8\"0. 'V i th 14HJ i l 1 u�t 1·;l t iuns. li3�. account of the rec

. 
el1t. results of t il t' au t-ho

. 
r'8 experience engravlngs. Conta�ned In SCIE :\"'�IFIC A�n:HI(,�N SUp­.. rrJlO first of the�e two pahe()n toio�.!i ea l  wOl'k� i s Xich- i n  the use of petroleum rE'fu8P as fuel on an unprece- PLE:\ 1�ST. �9. PrICe 10 ceut8. '10 be had at tIns office olson and Lntekker's ' Manual of Palmon t ( l i ogy , '  i l� d ented sca l e  upon the Grazi & Tsarits in Rail way, ::-'outh- , and of all newsdealers. which, fol' the first t ime. I bel ieve, i n  the Englbh lal l - east Huss la.. "\Vith .1 2  i : lustrations. Contained in 8cl- -P;;;;:==:;;;iliISN".PI"PI.,"�;:'��iii� g�lage. a fairly cUlllpreh�n�ive ,�cc()n n t  of t he ,\ .n imal : E \' T I FI( A ;\nnUCA X  8U I 'PLIC II E:'\"T, Nos. 7 69 and k l l lgdol? <.Is,repre��nted ID  J!a�t, t l fI1 �S ,  .11 l�s lIe�.n afforded i ,.. 7 0 .  P I  l ce ten cents each . To be had at this office and ���lt�s�IIJ�:;U1-;;;��Y rh�. g�()��gi('�;' £}c/i�/!�I )O�' L�;,(�i;) ,{:L.])., from all newsdealers. 

. . rrhe work furnishes the stndent with an exce l l ent ----� .. -
!". l1IIlmary of the l eadinu- pI'inc ip le� of palmontological 
sCience-by far the most complete wh ich has ever been 
pll ll l i �hed in the Engl ish language."-Gmloaical Jlaoazine 
(Lonoon). 

. .  rl'he book is the best text-bonk on the subject in tho 
language. , . . Nothing better than the Introduction 
to  the study of the science has come under our notice." 
-.11I'(l ical Press (London) . 

. . It has been well and conscientiously done. • • A 
manual which no geologist who wishes to know what has 
been done of late i n  the palreontological fieln can afford 
tI) d() without." -Jou.rnal of Education (Lond()n). 
\V ILLI.A.M BLACKWOOD & Soxs, Ed inburgh & London. 

A RGHITEGTURAL 

£J!E�J:ST��N��! 
IN THE WORLD. 

Jl(iY>Speed, Comfort and Safety. 
. 

. .  
_ . AGENTS WANTED. 

large I l lustrated Catalogue sent Free to any Address. 
THE EAGLE BICYCLE MFG. CO., 

ST A_I<�OR.D, CONN. 
C H UCK A N D  MICRO M ETER STOP 
fol' A mateurs.-8y C. n. Parkhurst. Description of a 
�imple and ea!-.ily constructed chuck for use with a dt­
viding machine, and the micrometer stop that is used 
to re�ulat p t i l e  depth of the cut in the graduation of 
Circles. etc. \Vith U figure�. Cont.ained in SCIEXTU'lC 
A)I ": 1 1  I ( ·A:'\' Hr:PPJ,E:\I I�:\""T. No. ,,.�. Price 10 cents. To 
be had at th1s office and from all newsdealers. 

22 1 

PROPO S A L S. 
PROPOSALS FOR MAIL-BAG CORD­

FASTENERS AND FOR IRON AND 
STEEL, &c., FOR POST OFFICE DE-
PARTMENT. 

PORT O F l" ICE DEPAIt'l'l'In:NT. W A SH 1 � G TO�, D.  (" . 
February 28, lSOl.-Sealed proposals wi l l  be received at 
this Department un t i l  noon. on \Vednesday. t h e  8ixt.h 
day of May. 18!l]. for furnishing. according to contract, 
Mati -bag C\}rd-i"ast eneI'8. Iron, Steel. Brass, Oi1R. and 
Waste. All propmmls mU!olt be in accordance with the 
specificat. ions, whiCh can be obtained from t.he Second AssiRtant P.Jo\TNs\�rAG�AMI1'�1�H,}11i:)�&�:I�t��·DJ�':1��

,��: 

Experimental Science 
BY 

Geo. lU. Hopkins. BOOKS" »I(�' -. '  Cpe�p r.iFtml��n�t?lf� 
_iiiiiiiiiiP : Prlutln .... per. $44. Every .. 

Useful, 8eautl'fu l ,  and Cheap . ' .  r u le'. 'e l l ll two stamps for Catalo�ue to 
, factory. K ELeEY &; CO .. IUeriden, Conn. I &a t.hing easy, printed PE FOR  TYP EWR ITERS I 

I n t e re s t. i n g  Experi. 
ments in Everv Branch 
of Physics. Descriptions 
uf Simple and Efficient 
A pparatllR, m u c h of 
which may be Made at 
Home. Among Subjects 
treated are Electricity in 
a l l  itR Branches, Magnet­
ism. Heat.. J�ight. Photo­
graphy. :.\-licl'oscoPY. Op­
l. i cal I l lmnons. Mechan_ 
i cs. etc. A world of Valu .. 
a b I e Information. A 
Source of R a t  i o n  a I 
Amm�ement. A superh 

To any person about to erect a dwelling house or €Ita- ; 
ble, eitber in the country or city. or any bui l der wishing­
to examine the l atest and best plans for a church .  school 
house. club house, or any other putJlic huilding of high 
or low cost, should procure a complete sot of the ARCHI­
TECTS' A�D BUILDERS' ED L T I O X  of thp. SC L }I;:'; T I FIC 

AMERICAX. 
The information these volumes contain renders the 

work aJmost indispensable to the architect and builder, I 
and to persons about to build fur them8elves they will i 
find the work suggest.i ve and most useful. They .:!ontain 
colored plates of the elevation. plan, and detai l draw· 
ings of almost every c lass of buildin�, with specifica­
tion aold alJproximate cost. 

Nine bound volllmes are now ready and may be ob­
tained, by mai l ,  direct fr(Im the publishers or from any 
newsdealer. Price, $2.00 a volume. 8tItchpd in paper 
covers. Subscription price, per annum, $2.50. Address 
and remit to 

lUUNN & CO.,  Publishers, 
36 1 Broadway, New York. 

THE PORT LA N D  (O r e gon ' I N D U ,,; T R I A L  
EX P U ", " I' I O:V, 

Sept. 17 to Oct. 17. 1891. wantR for exhibit novelties in 
electrici ty. mechHn icai arts, etc. No catchpennies need 
apply. Address n. W. �1itcheJ l . Secretary. 

Df.!:ET.A.X. :Lo ��G-:I:ST. 
li���t��e>J�!; �:�t1?\�B�;�S���u��
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thoroughly efficient and experienced smelter. versed i n  
the treatment of various refractory and ordinary lead 
and silver ores. and capable of supervising the con stru('­
tion and erect ion of the necessary works and machinery 
for smelt inj;! and ore-dre:o;.sing purposes. Applicants mu:-;t 
supply sat.isfactpl'Y evidence of their abiJ ity in the treat ­
ment of sulphide ana a l l  other silver-lead ure�, and t l lP 
use of fluxes, etc . ,  on an extensive scale. Appl icat ions 
ill writing, accompanied by copies of testimonials and 
stating salary expected, must. lJe addressed to Messrs. J. 
Coates & Co., Engineers, Suffo l k  Huuse, Laurence Punt­
ney H i l l .  London , befol'e the 30th day of April next. 
from whom any further information may be obtained. 
IJiueral salary to competent man. 

Wonderful Electrical Invention 
. Found after years of study. .A l'jiJ " reliable bt'.ttery for medical pur-I f/ I {f J poses. 'Vithout acids, pa8te, or 

'J I ;,/ j plates. No reeharging, �Llways 
, fl t;i��[� �'lN��:eP;;h:�

f
�h �t

l
��; 

remedies tail. Price. $8.00. 'Ye 
want agents everywhere. A 
fortulle in every State. Partic­
ulars and terms for stamp. 

C. DOHAN STONE & CO. 
Sole Agents, CHI(,AGO. 

PAT E N TS ! 
MESSRS. M UNN & CO . •  in connection with the publi­

cation of the SCIENTIFIC AMERICA:-.'". continue to ex­
amine improvements, and to act as Solicitors of Patents 
for inventors. 

In this l ine of business they have had fOTtv-one years' 
�xperience. and now have llneq wlled jacilitus for the 
preparation of Patent Drawinlls, SpeCifications, and the 
prosecution of A pplicati(Jns for Patent.'J i n  the Uni t.ed 
States. Canada. and Foreij;!n Countries. :llessrs. :\1 unn &. 
Co. also attend to the preparat ion of Caveats. Copyrig-ht 8 
for Books. Labels. Reissues. ASt'lumments. and Reports 
on Infringements of Patents. All business i n trusted to 
them is done with speCial care and promptness, on very 
reasonable terms. 

A pamphlet. sent free of char6le. on application, con­
t&ining ful l information about Patents and how to pro­
cure them ; directions concernir.g Labels, Copyrights, 
Designs. Patents. Appeals. Reissues Infringements. As­
shmments, Rejected Cases. Hints on the Sale of Pa­
tents, etc. 

We also send. jree of charge . a Synopsis of Foreign Pa­
tent Laws. showinJ{ the cost and method of 8ecuring 
patents in all the principal countries of the world. 

lU U N N  4: (�O., Sol t c i t o r  .. o f  Pale nts, 361 Broadway. New York. 
BRANCH O�'FICES.-No. 622 and 624 F Street, Pa· 

elOc Building. near 7th Street. Washmgton. D. C. 

FOR RENT 
I n  t he  be�t. .:\at.ural (�as C i ty in Indiana. Build .. 
i ng� w i th  Heat, Light, ann Power. I1�Qu ipped 
w i th Aut.omatic �pri llkler:::-t, �team Heat. and 
E lpclric Li�ht. !oluitable for light or heavy manu­
factur ing. .Addre�s. 

J.AS. BOYCE. M(TNCIE. IN". 

--------- .-�.-.- -

Stencils. Steel Stamps. Hubber and 
Metal 'l'ype \VheeIR. Dies, etc. 

lU odel a n d  EXPPl'i m e n tal Work 
Smal l Machinery, Noveltips, etc . •  man­

ufactured tly special cuntract. 
N ew York Sfenc i l Wks . .  l00 N assau St., N .V 

2nd � MACH I NERY �i 
N. Y. Mach'y Depot. Bridlle Store 16. Frankfort St., N.Y. 

BLUE PRINT Paper. Sup'!rio,: Qua!ity. 
Pbotoll"raphlc Supphes. 

Send for catalogue. 
T. ll. McCOLLlN & CO., 1000 Arch Street . Philadelphia. 

It Sets Peop le  Tal k i ng.' 
The following 20 finely cut and polished Gemstones given � "FREE " WITH THE GREAT DIVIDE, 

Viz. :�Cameo ; Goldstone ; Tiger E y e ; Ribbon Agate ; 
Green Croc idolite ; Pink CrocidoUte ; Ca" nelia n ; Jewel 

Onyx ; Tree Agate ; Mosaic, for Sleeve Bnttons ; 
Montana Moss Agate ; Agates, tor 
Sleeve Buttons ; Green. Moss Agate ; 
Striped Agate, for Lady's Brooch ; P .. t. 

rified Wood , for Ring Set. given free as a premium 
to eacb new yearly subscriber, if subscription is se!lt 

within 30 days of the date of tbis Journal. 
Each Gemstone is honestly worth 5Oc . •  and some cannot be 

bought for $1 each of any jeweler, and the total value is over $10. You natnrally say, "Can this be true I" We positively 
guarantee to refund your money if you are not fully satisfied. 
Our reason for offering thIs costly premium is : We Innst 
advertise to ge" others to advertise w ith us, and b y  

this Dlethod we will have a national c ircula­
tion quicker than. b y  any other way that 
w e  know ot; and our eonclnsions are based on 
Cacts obtained by trial experiments. 

THE GREAT DIVIDE is  a montbly.jour�al. illns· 
trated aud prmtedm a most 

elegant manner, containing articles on Rocky Monntain 
scenery, its minerals, mines, crystals, relics, cliff dwelling', In­
dians and theircllBtoms, haunts of fish and game, natural wonders, 
caves, g-rotest

j
ue and marvelous works of nature. burning rock, 

mineral sprmgs, c imate. wild fiowers. and hosts of other interesting 
things. Brimful of fresh, original and spicy reading every month. 
DiJIerent from any otber publication in the world. 

OUR CON TRIBUTORS ARE : Literateurs, Capitalists, Cowbo)'S, Scouts, 
Miners, Indians ; in other wor�s. people who are fa.miliar whered they write, and tell 

their stories in their own quint way. "' You cannot afford to miss this. Sample copy oul;o lOco 
Send On e Dollar to·day tor a year's subscription and the 20 GenlStones, 

securely packed. will he sent. post·paid. same .. day ynur order is received. 
T.· .. timnnbl� .-" Gems received1 I!:em.'l l ndeed. "-Prof. W. H.  Canon, N. Y. Col . of A"r:ha>;oloA"V, etc. 

1\ I have received your little cabinet of ('ut RtollH!-I, whl('h are gems in their wav. The WQn4lel· I t:>  llow you, 
cau afford them at such rates. "-Dr. J. II. Chapin , St. Lawrence University, Meriden, Conn. 

Addre�B. Dept.H, T H E  GREAT DIVIDE, 16�H, Larimer St •• DENVER, COLO. 

B ICYCL�S ' 
�� 8eUd'A W GUMP&'CO U aHon , ()!no, mg to • • • for list. Bicycle8 (}U1t:'. ({,ltd Tllpelr.r�tas taken in ex-cbana": Drfflcult RepaIrmg. Over 1 200 ()ycl�!!iiu '""- stock. Here are Bamples:  Cost P"-ice Broncbo Safety. new, $ 1 35. $ 100. Am. Rambler, good 8.8 new, J 2a. 85 �D'8 Safety. 30 !D .• ball bear!ngs. new. 90. ��: 'A.l1·S Safet1, 24 m., rubber tll'es, new, 20. 20. 

ECONOMIC A L  APPARATUS. -BY W. 
H. Ince. Ph.D. Descriptions of apparatus which can be 
eas 1 l y  made by any one who posseR�es a certain amOunt 
of i ngenuity and mechan ical skin-blow pi pes. Bunsen 
burners, steam appara.t us, chem ical apparatus. \ \. ith 20 
figure. Contained in SCIE�TIF J(' AMt:HICAN Sup­PLE}!ENT. No. ,./010. Price to cents. To be had at til ls 
office and from all newsdealers. 

PERFECTWSPAPER l E H E  � F I  
The Koch Patent £I'iJe. for preserving new�Vapers. Mag-.. 
azlnes , and pamuhlets. has been recpntly improved and 
price reduced. Subscribers t.o tho �CI  E::\,'l' I F I C  Al\H:LU­
('AN and SC IF.:-\TU'IC A.'I EHICA:-\ 8Ul'PL 1'; �l vNT can be 
�fift�
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T�;�r��tf�� 
" SCIENTIFIC .A.\IERICAN." in "ilt. Necessary for 
every one who wishes to preserve the paper. Address IlI U N N  &: c n . . Publishers SCIENTn'lC AMERICAN. 

PLAYS Dialogues, TableauX, Bpea.brs. for 
Schoo1.C1ub &Parlor. Best out. Cat ... 
logue Cree. T. So DSN1S0H.Ohlcaao.w. 

TH E NEW WEBSTER 
JUST PUBLlSHED-EN'rIRELY NEW, 

A GRAN D I N V ESTM E N T  
for the Family, the School, o r  the Library. 

Revision has been in progress for over 10 Years. 
More than 100 editorial laborers employed. $300.000 expended before first copy was printed. 
Critical examination invited. Get the Best. 

:3old by all Booksel lers. Illustrated pamphlet free. 
G. & C. MERRIAl\[ & CO., Publishers. 

Springfield, Mass., U. S. A. 
Cr.ution! -There hayc recently been issued 

several ch�ap reprints of tho 1847 edition of 
Webster's Unabridged Dictionary, an edition long 
since superannuated, These books are given 
various names,-u Webster's Unabridged," "The 
Great 'Vcbst.er's Dictionary," " Webster's Big 
Dictionary," .. Webster's Encyclopedic Dictiona­
ry," etc., etc. 

Many announcements concerning them are 
very misleading, as the body of each, from A to 
Z, is 4! years old, and printed from che&p plates 
made by photographing the old pagea. 

work for Young and Old. 
Illustrated Circular and Table of Contents sent free. 

740 PAGES. G80 ILLUSTRATIONS. 

P R I C E .  by m ni l .  pOMtpaid, • - - $4.00. 
lU U N N  &; (; 0 "  Publ i.hers, 

Office of THE SCIE"TIFIC AMERICAN, 
361 Broadway, New York. 

THE P H O NOGRAPH.-A DETAILED 
description of the new ana improved form of the pha­
n0graph just brought out by Edison. vVith 8 engrav­
ings. Conta.ined in RCl �: " TJFIC <\;\I EH.ICAN SU.PJ'LI!:. 

: AlENT, No. ti3�. Price 10 cents. rr'o be nad at tb is II offlce and fr0I!l_�}_.neWst!�_alcrs. 

The most 8ucecPo.ful Lubricator Cor Loo8e PulleY8 In Vile. 
D U Z E N ' S  PAT E N T  

� ,,' ,, ;� c.  P U L L E Y  O I L E R  
'e",m'Dended b v  those who have 

pli.st four years. Prices 
Everv u ser of machin· 

.. ·Catalogue No. 56,'· 
this paper. 

T A..N DL'"ZE� k TIFT. Cincinnati, Ohio. 

3 Mg,�Te�,� p9.'�l a!���t�i ci��R I O C' 
.An Il lustrated Monthly Journal for the 

Amat.eur, }�x periInellter. and Public. 
D U e l E R  PI; B .  co., Box 4 3 1 ,  L Y N N ,  lUA!SS. 

I P A T E N ,}' B R I I H. E R ,\ GE, for the introduction and 
sale of use.f':ll and valuable patents throughout Texas.t North LOUismna, and Arkansas. For years a resident or 1'exas. and wit.h extensive acquaintance over t.hese dis-t ricts of country. Correspondence and orders solicited. 
Satisfactory references given as to character and bu�i­
ness qualifications. R. \V. I�oughery. l\larshall .  Texas. 

STEAM ENGINE. HOW TO MANAGE. 
By J. C. S.-A very practical paper on thp subject. Bow 
to fire with wuod and coal, how to manage the water 
supply. how to clean the enlZine, how to clean the supply 
pipe. how to gauge tbe pump. etc. With 12 I l lustrations. 
Contained in SCn;!I.'TIFJC AMERICAN SUPPLE�IENT, No. ,. 4' • Price 10 cents. To he had at this "ffice and 
from an newsdealers. 

! I N C O M B U STI B LE MAC H I N E RY I WIPING MA rr�lG IUAL. Much chea.per and better i than Cotton Waste. Cunsumers and dealers should I write for varticulars to I BOItI)E" & U"MINGTON. Fall Hiver. Mass .• U. S. A. 

-W-.A...N"TED_ 
Senora) Agency for Switzerland for novelties of prac­

tical value. Address B. 1052. to !todolf  Mosse, Zurich. WANTED. ����i�Wi:s:
e
n��J��'I'�I��Jlg�� surprise eJectrical expert�. Stallip for catalogue. $ 10  per <lay made. BUSH CO • .  24 ParI\. Place, New York. 

.'OK SAI,E, 1, 1'; ,\ Sl_, OK K.�NT. 
Valuahle Property for )'la ll ufacturing and Summer ! Hp�ort s. Large factory. with stearn power :tnll heat and 

other modern conven iences, wHter power. etc . •  and ten 
aeres of valuahle hui lding sites on } .. ake George. close to 
rail road depot and }J()�t office. Cahlwell . N. Y. Factory is 
sll itable for large variety of lll:mutact.uring. �'or parti­
culars, address John E. AMen. Olens .b'a1l8. N. Y. 

T� Scientifi c A merican 
PU8L1CATIONS FOR 1 89 1 .  

The prices of the different publications in the United 
States, Vanada, and MexiCO are as follows : 

RA'l'E8 BY MAIL. 
The SCientific American (weekly one year '3.00 
The Scientitlc American Supplement (weekly), one 

year. 5.00 
The Scientific American, Spanish Edition (monthly) 

ODe year. 3.00 
The Sci entitle . American. Architects and Builders 

Edition (monthly) . one year. . 2.50 
COMBINED RATES. 

The SCientIfic American and �upplement. . $7.00 
Tbe Scient1fic American and Architects and Build-

ers Edition. . b.OO 
The Scientific American, Supplement. and Archi-

tects and Hu i l ders Edition. . H.OO 
Proporttonat-l Rates for Six Months. 

Thls inc ludes postage. which we pay. Remit by postal 
or express money order. or draft to order ot 

M U N S  & (� O . . :un U .. n a dway, New Y ork. 

T H E  B A C K U S  W A T E R M O T O R . i T H E  B'A C K U S E X H A U ST FA N "  
W i t h  01" without Governor. Supplies from hydrant pressure the cheapest power known. I A Wonderful AIr Mover. For Drying all kinds of goods (special Dryers built and re­

Invaluable for blowing church organs, running printing presses. sewing machines, lathes. saws, suits guaranteed). Invaluable in Bleacheries, Dye Houses. Hat Shops, Acid and Paint Works. 
co1fee mil ls. fans. sausalZe cutters. elevators. and all machinery reqnirinlZ light power. No Woolen and Cotton Mills. for removing steam, dust, smoke, hot air, acid fumes. bad odors. and 
ftrilllZ. nl. fuel , no ashes. no repairs. noiseless and compact. No extra insnrance. A lways ready .. for venti lating Hotels, Laundries. Pub1ic Buildin/ilB, etc . .  High Speed Engine ann Fan combined .. 
Supplies from M t.o 10 H. P. Interchangeable jets and improved in every detai l .  RejerenCfs in aU parts oj the crmntry. So:a.c:I. for _peo:la� oiro"U.�ar& "to "th.e Saok."U.8 �a"ter Df.!:o"tor Co. N'e�� ..  rk. lST. J. 

© 1891 SCIENTIFIC AMERICAN, INC.
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Inside Page, eaeh insertion _ - • •  ., ti cents R line 
Ba ... k PaKe, each insertion • • •  _ $1 .00 a line. 

The above arH char�es per &J!'ate lme-- -about ehzht 
words per linc. 'lYbis notice show!!! the width of the line. 
a,nd is Bet in Rllate type. Engravings may head adver­
tisements at the same rate per agate line. by measure­
ment" as the letter press, ..ldveIiisements must be 
received at pub lication office ItS early as Thursday morn­
ing to appear in next issue. 

======== 

OVERMAN WHEEL CO. , MAKERS, 
C H I CO P E E  FA L L S ,  M A S S .  

eOSTON. WASHINGTON. DENVER. SAN FRANCISCO. 
A. G. S P A L D I N G  & B B O S .  

CHICAGO. 
SPECIAL AGENTS, 
NEW' YOltK. PHILADELPHIA. 

M4 1!l,763,4fi9�3fi,730 
17.53 V5,876;aoii ��:;� 24,076X2.3743-1G 

467.01 The COMPTOM ETER 
solves ra.pidly and accu­

rately all arithmetical problems. 
Operated by keys. Saves 60 per ct. 
of time. Entire relief from mental 
strain.. Adapted to all commercia} 
accounting and scientific compu­
tations. SEND FOR CIRCULAR. 

FELT " TARRANT ,FG. CO., 62-56 I l l inois St., Chicago. 
-. 

E L ECTRO MOTOR. SI M PLE. HOW TO 
make. By G. M. Hopklns.-Description of a small electro 
motor devi�ed and cpnstructeil with a view to assisting 
amateurs to make a motor wnich might be driven with 
advantage by a current derived from a �attery, and 
which would have sutlicient power to operate a foot 
lathe or any macbine requirinJ( not over one man power. 
\\ ith 11 figures. Contained in �CU ;NTIFJC  AMEJUC'AN 
SUPPL>:M "NT. No. 64 1 .  I',;ce 10 cents. To be had at 
this utlice and from Illl newsdealers. 

PATENT STEAM-PIPE CASING 
-FQR­

Underground Steam Pip.,. 

A. WYCKOFF & SON,  
1 1 6  East Chemnng Place, Two staves removed to show llning between inside and olltside staves. E L M IRA, N. Y. 

NEW KODAKS 
" You press the button, 

we do the rest." 

Seven New 
Styles and 

Sizes 
Ar.r. r.OADED WITH 

Transparent 
Films. 

For sale by all Photo. Stock Dealers. 
THE EASTM AN COMPA NY, 

Send for Catalogue. RUCHESTER, N. Y. rIlWOl\DEN T'II.I.'I(S fO R R A I L R O A P S 
U .1'\..1, 0WA1"E R W O Rf S 

l A, cG-E WATER TA �' L.r  • M I LLS , FARMS & c  " -- "h\S C O M P L E T E  STO C K  O F  pLAN S &.�S P E C ' A LT Y. CY"PRmLUMBER S P EC I F I CATIONS F URNIsHE:C ,,:�:::::\ FOR F O U N D AT10NS &TOWERS W.E,CALDWELL&C2 
� N °  2. \ 7  E M A I N  S T  L OU I S V I L L E  Kv 

Scientif i c 8� Catalogue 
REeENTLY PU BI.ISH ED. 

Our new catalogue containing over 100 pages. includ­
ing works on more than fifty different subJects. Will be 
mailed tree to any address on application. 

MU N N  &; CO"  PUblishers Scientific American. 
361 BroadwllY, New York. 

THE AMERI�AN �ELL TELEPH�NE ��. 
95 M I LK ST., BOSTO N ,  M ASS. 

This Company owns the Letters Patent 
granted to Alexander Graham Bell, March 
7th, 1876, No. 174,465, and January 30th, 
1877. No. 1 86. 787. 

The transmission of Speech by all known 
forms of Electri c  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 i ts l icensees responsible for such 

unlawful use and all the consequence� 
thereof. and liable to suit thl'refor. 

ALLE LE:, " CAST INGS FROM SPECIM r R N S  
� " -- AS A N D  F INE.  GRAY I R O N  A L50 ST E E L  

O F I N E  T INN ING  JAPAN- PA'!T �-"." ) S F I N I SH I N G , N I N G  j': 
THOMPl lEH IGH AVE � AMERISAN ST PH l lA  • AN D""'! 

Jtitntifi t �tutritau. 

SAW S Wanted 50.()()() Sawyers SAW S a n d  Lumbermen t o  

A send us their full addr�88 for a copy of Em .. A erson's p,- Book of �A W�. new I S90 edi-
tion. We are first to introduce NATURAL 

SMALL ELEC TRI0 MOTOR FOR AM­

:��ISa��Ye�&lg· �:��h;:;�hr gg::��l
o
:nJ�gt

e
i�l�rl�: 

a ten or twelve inch brass fan and to give a "ood breeze. 
With 15 figures drawll to a scale. Contained in SeIEN· 

Otis Eloctric Elovator 
-ALSO­

Manufacturers of the Standard 
Hydraulic Passenger and 

}freight. Steam and Belt 
ELEVATORS, 

Otis Brother. & Co., 
38 P,nk Row, New York 

W
GAS fo)' heating and tempering Sau'" with W wonderful etfect upon improving their qual-
ity and tou�hDess, enablir,t� U8 to reduce S prices. Address E1U E RSO N ,  SMI'I'H S &; CO. (Lid.), Beav er Falls, Pa. 

�!�l�. ��'·b�lg�.i afS,r:���:�id f�gin :;rl';w::r��rer� 

CAST SPLIT F IELDS FOR SIMPLE 
c�s?;n�� i 
and materl- .�---------=-::....=---======-
alsforPark- NEW MAIL hurst Sew .. 
�n�wac*�,� 
Motors. New Grade, $100. ""�rI"""":;"'Il 

8 and 16 CUSHION TIRES and TANGENT 
!:fo�� s�h��i SPOKES. 
and Col lege Handsomest and Best Diamond 

Experimental Dynamos. Electroplating Dynamos. ilafety. 
Electrical SUPPPAiJ�E�tstBnlf(tg.��lirJ�nu:�, Conn. 

Send Jm' CJlg�T£:t�d Second-

SEWING MACHINE MOTOR FOR AMA-
teurs.-By c. D. Parkhurst. Description of a very sim­
ple and effective motor, with lamlntlted armature, of 
snt1!cient power to actuate a sewing machine. With 11 engravings. Contained in SClE!\"TIFIC AMERICAI\' 
Su  PPr..MENT, No. 7 ii9. Price 10 cents. To be had lit 
tbls ot1!ce and from all newsdealers. 

Also Sale New England Agents for 

LITTLE G IANT 
P R I VE, $3;').00. 

Only Bey's Safety with a 

POPE M FO. CO. , 11 Franklin Street, BOSTON. 
Branch House.: 11 Warren St., NEW YOllX, 291 Wa_ 

.A. ..... CHICAGO. Pac:lo17. HARTFORD. CONN. 

Spring Fork, preventing in .. 
na:.A..C�XN'E T O O X.;;" jury to young riders from f�th�:, :t��

he
&
, P

�
r
sen����'g:ial�

ur
!.
et 

. ,.. jar and vibration. 
The Jlendcy Mac] •• Co., 'I'orrlnKton, �nn. ·� 

.. �'--' WM READ & SONS 10" \V ashlnA'ton St. 

If you want the SIMPLEST and BEST 

,jll!leJ�."z!oo'.���,�� 
i.nvest gate the " Handy." It is more com­
pact, and costs much less than an y other 
Gate Valve. Write for Catalog-ue. 
The Lunkenheimer Brass Mfg, Co, 

lli-1" E. 8th St . . Cin<'innati,  O. 

THE C OPYING PAD.-H OW TO MAKE 
and how to use ; with an engravinJi!". Practical directions 
g���Ylh�E:

r
c���:8

g
:;:�:d��'\i�����g;l�

e
t.t�

i
i!�tU�: 

�;���l�e��� ����N��;I�
o 

A
t���cVA�o§��p

olE�:N�t��: 43"'. Price 10 cents. For sale at this ot1!ce and by a l l  
newsdealers in all parts o f  the country. 

E .  W .  3 0 B B S "  
ASBESTOS SEOTIDIAL PIPE 00VE1118. 

A Non-Conducting Coverinrz for Steam and Hot Water Pipes, etc. 
BBA.DILY ATTACii'ED OB BEMOVED BY ANY ONB. 

A S B E S T O S  B O I L E R  C O V E R I N G S _  
We AN prepared to take crmtracts f01' applying Ste/lll1/. Pipe and Boiler CovmfI(JS in any pa/rt of the Uniled Sta.fa. 

EE. �. JO�1!iI :M:.A.N'O'F'.A.CTU�NGr C<>:M:JPA.NY ,  
BO LlI:  M.UroFACTUBEBS 01' B. W. Jous' Asbestos lIIIlllbeard, Sheathings, Bnilding FeUs, Fire.Proof Paints. Liquid Paints, Aebesw. Booting, etc. 

87 M aiden Lan�, New York. CHICAGO. PHILADELPHIA. BOSTON. 

THE ADDER 
One-guarter actual s-ize. 

SAVES TIME� 

Will add any 
number 0 fcol­
umns of jig­
ures, one, two 
or three col. 
umns at a 
tim e ,  w i t h  
positive ac· 
curacy. It 

its results are immediate, always reliable and 
correct. Economy of money, trouble 

AND BRAIN LABOR 
is achieved by this ingenious little machine, 
which must be seen to be appreciated. Price, $7. 
Send for descriptive circular and testimonials to 

WEBB'S ADDER CO. ,  58JCedar Street, New York. 

M PATENT JACKET KETTLES 
Plain or Porcelain Lined. 

Tested to 100 lb. pressure. Send for Lists. 
BARROWS-SAVERY CO .. 

S Front & Heed Streets, Philadelphia. Pa. 

THE STEAM E N GINE : ITS PRINCI­
��'i!'b���w:

e
b������;,�

t
�[���

r
:na6'�lrn::f�l,<>: hi:tg:y 

of the steam eniline, and discussing the prinCiples upon 
whleh It operates nnd which limit its capacity. With 2 
figures. Contained in S(TE:'IOTIFIC AME R I C A  K SUPPLE­
MENT, No. 6S6. Price 10 Cf'nts. To be had at tbis 
Office and from aU newsd81lers. 

WOR KING  MODELS Rnd Experlm.elltal 
Work. New Inven .. 

tions worked out. Smull machinery built in iron or brass. 
Working drawings made. Aug. Zaubltz, 48 Centre St .. N. Y 

����. PcERFORATED �ETALS j"M I N ING SCREENS, 
�"'" � ���� ' e OAL '" O R E  S EPARATO RS ,  REVOLV ING AN O SHAKING SCREENS 

,,' lia. J I GS  & STAMP BATTERIES " "" ,"I GF M ILLl N G & M I N I N G  MACH INERY""Hflio 

� � ' - .:j�:.... _ _ _  HARRINGTON & KI N G  PERFORATING € ,CH ICAGO . 
NIIW YIJRK OJ'J'lCE, :/84 PEAlU. STREEr. 

• , BOSTON, !lI A SS. 

T :E: E  

J titntifit �tutritau 
E STABLISHED 1 846. 

The Most Popular Scientific Paper in  the World 

Only 53.00 a YeaI', lucludinK Postage. Weekly 
6� Number. a Year. 

This widely cir ... ulated and splendidly illustrated 
paper is published weekly. Every number contains Six .. 
teen pages of useful information and a large number ot 
original engravings of new inventions and discoveries, 
representing Engineering Works, Steam Machinery, 
New Inventions, Novelties in Mechanics, Manufactures, 
Chemistry, Electricity, Telegraphy, Photography, Archi­
tecture, Agriculture, Horticulture, Natural History, 
etc. Complete list of patents each week. 

Terms of SllbSCl·iptlon.-One copy of the SeIEN_ 
CJ'I1!'IC AMERICAN will be sent for one yea')'-52 numbers­
postage prepaid, to any subscriber in the United States. 
Canada, or Mexico, on receipt of three dol lars by the 
publishers : six months, $1.50 : three months, $1.00. 

Clubs.-Special rates for seYeral names, and to PObt 
Masters. Write for particulars. 

The safest way to remit is by Postal Order, Draft, or 
Express Money Order. Money carefully placed inside 
of envelopes, securely sealed. and correctly addressed, 
seldom goes astray, bnt is at the sender's risk. Address 
all letters and make all orders, drafts, etc •• payable to 

M U N N  & CO., 361 Broadway, New York. 
---0---

T H E  

ltitutifit �mtdtltu $uppltmtnt 
This is a separate and distinct publication from THE 

SCIl.!:NTIFIC AMERICAN, but is uniform therewith in size, 
every number containin2" sixteen large pages full of en ... 
gravings, many of which are taken from foreign papers. 
and accompanied with translated descriptions. THE 
SCIENTIFIC AMERICAN SUPPLEMENT is published week­
ly, and includes a very wide range of contents. It pre­
sents the most recent papers by eminent writers in all 
the principal departments of Science and the Useful 
Arts, embracing BiOlogy, Geology, Mmeralogy, Natural 
History. Geography, Archreology. Astronomy. Chemistry 
Electricity. Light, Heat. Mechamcal Engineering, Steam 
and Railway Engineering, Mining. Ship Building, Marine 
Engineering, Photography, Technology, Manufacturing 
Industries, Sanitary Engineering, Agriculture, Horti­
culture, Domestic Economy, Biography, Medicine, etc. A 
vast amount of fresh and valuable information obtain­
able in no other publication. 

The most important Engineering Works, MechaniRDlst 
Hnd Manufactures at home and abroad are illustrated 
and deseri bed in the SUPPLEMENT. 

Price for the SUPPLEMENT for the United States and 
Canada, $5.00 a yearj or one copy of the SCIENTIFIC AMER. 
lOAN and one copy of the SUPPLEMENT. both mailed for 
ODe year for $7.00. Single copies, 10 cents. Address. and 
remit by postal order, express money order, or check, 

MUNN & CO .. 3 6 1  B" ondway, New York. 
Publishers SCIENTIFIC AMERICAN. 

---0---

�uitdiug �ditbm. 
THE SCIENTIFIC A MERICAN ARCHITECTS' AND BUIr.D. 

EBS' EDITION is issued monthly. $2.50 a year. Siollle 
copies, 25 cents. Forty large quarto pages, equal tn 
about two hundred ordinary book pages ; forming a 
large and splendid Magazine of Architecture, richl} 
adorned with elegant pl,ates in colors, and with other fine 
engravings i illusirating the most interesting examplet" 
of modern architectural construction and al l ied 8ubjeC'ts. 

A special feature is the presenta.tion in each numbet. 
of a variety ot' the latest and best plans for private resi .. 
dences, city and country, including those of very mod_ 
erate cost as well as the more expensive. Drawings in 
perspective and in color are given, togetber with fuB 
Plans, Specifications, Sheets of Details, Estimates, etc. 

The elegance and cheapness of this magItificent work 
have won for it the La rgest Clrcnlation Qf any Archi. 
tectural publication in the world. Sold by all newsdea. ­
ers. $2.50 a year. Remit to 

MUNN & CO., Publishers, 
361 Broadway, New York. 

PRINTING INKS The SCIENTIFIC AMERICAN I s  printed with CRAS. 
ENEU JOHNSON & CO.'S INK, Tenth and Lomb .. rd 
Sts., Philadelphia, and 47 Rose St., opP. Duane, New York 
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