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THE LATE CAPT. ERICSSON AND HIS WORK. then removing to the depths of a pine forest, where 
There are but few men who, as engineers and invent- timber was to be cut for the great canal of Sweden, the 

ors, have befln so long and so prominently before the resources of the young artist became l imited to a pen 
public as the late Capt. Ericsson, whose death, on the and pencil; but he made compasses of birch wood, 

with needles in 
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abroad, he was active in making great numbers of 
surveys and plans which have since been deemed Illod
els of their kind, and have formed the basis of much 
practical engineering work. 

the ends of the 
legs, converted 
a pair of steel 
tweezers into a 
drawing p e n , 
and r o  b b e d  
h i s  mother's 
sable cloak of 
enough hair for 
material for his 
brushes. Thus 
p r o v i d e d  he 
made the draw· 
i n g s  f o r  a 
pumping en
gine to be ope
rat(,d b y  a 
windmill, and 
i t  w a s  t h e  
drawing made 
u n d e r  s u ch CROSS SECTION THROUGH - TURRET AND HULL OF MONITOR. 

ERICSSON'S BIRTHPLACE AND MONUMENT ERECTED' 
BY SWEDISH GOVERNMENT. 

circumstan c e s  

8th inst . , was recorded in the last number o f  the 
SCIENTIFIC AMERICAN. He actually began in earnest 
his real life work very near the cOIllmencement of the 
century, when only about nine years of age, and did 
not lay it down until his brief final sickness, a few days 
ago, before which time he was apparently as full of 
vigor and as prolific of ideas as at any period since his 
childhood. It is said of William Pitt, the great En
glish prime minister, that he used to quote from 
Greek and Latin authors, and gravely discuss state 
matters with members of Parliament, at the early age 
of seven years. Similar, it may be said, was the pre
cocity of young Ericsson in the comprehension of me
chanical principles and the appreciation of mathemati
cal problems at an age when most children are occupied 
with their playthings. 

When nine years old he first learned the use of draw
ing instruments, and how they were employed to lay 
out the work of construction in advance. His father 

that attracted the 
attention of Count 
Platen, the President 
of the Gotha Ship 
Canal , and resulted 
in his employment 
on that work, in the 
corps of Swedish me
chanical engineers, 
when 0 n 1 y twelve 
years old. While thus 
employed an attend
ant used to follow 
him with a s t o o l  
upon which he stood 
to raise himself to 
the height 0 f h i s  
leveling instrumen ts. 
In 1815 he made the 
drawing of the Sun· 
derland iron bridge, 
which Count Platen 
for years afterward 
delighted to s ho w ENGAGEMENT BETWEEN MONITOR AND MERRIMAC. 

visitors, and up to 1826, wh�n he resigned his commiR. 
sion in the Swedish army and took up his residence 

-STlJDYIN W;mdl( ��ICr;;SON Dm MOST OF' ltIs - WORK. 1 

He arrived in England in 1826, having resigned his 
position in the Swedish army, and thereaft�r devoted 
himsel f solely- to the engineering and scientific subjects 
which he continued to follow with so much en�rgy 
throughout the remainder of his life. His first work in 
England was the endeavor to perfect a" flame engine," 
on which he had experimented much before leaving 
Sweden, but English coal produced a h�at so much 
higher than he had before obtained from pine shavings 
as to destroy the working parts of the engine; and, 
under a new plan, an engine was completed and pa
tented, which was sold to John Braithwaite, with 
whom he was afterward associatfld in the introduction 
of many of his inventions. The wonderfully quick 
time in which, at so early a period in the practical use 
of steam, Ericsson made th� plans and constructed 
the" Novelty " locomotive has been already referred 
to. We give an illustration of this engine, built in 
1829, in seven weeks. and which is said to have made 
the remarkable speed of fi fty miles an hour. 

Ericsson spent thirteen years in England, and the 
patent office records therfl afford abundant evidence of 
his activity in bringing forward inventions during that 
period. Vve have referred in a previous article to 
many of these inventions-an instrument for taking 
soundings at sea, a hydrostatic weighing machine, an 
apparatus for making salt from brine, a rotary steam 
engine, a caloric engine, a practical system of artificial 
draught for steam boiler8, a condensing engine. a 
method of superheating steam, the l ink motion for 
locomotives, etc. Perhaps one of the most importllIlt 
of his contributions to engineering science during this 
period was his plan of screw propulsion for vessels. 
Without claiming that he was the originator of this 
great improvement, it is certain that he gave to the 
world many new and valuable ideas as to the best 

(Continued on page 182.) 
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The ability of the Cramps to turn out such success- ton and Concord ve,;sels, of the Yorktown type, are de
ful vessels as the Vesuvius and Yorktown shows for signed for 3, 400 horse power, and their contractors ex
itsel f that the American shipbuilders of the past have pect to attain from the engines a development of 250 to 
worthy representatives at the present day, for it is well 300 horse power over and above the stipulated num
known that the name which the famous clipper ships bel'. 
in the forties and fifties won for American builden The four last years have done much to stimulate and 
placed the latter ahead of all other ship designers in encourage ship builders, and the success with which 
the world. The breaking out of the civil war found the latter are meeting promises to assure to them not, 
the American navy consisting of a great number of un- only the confidence of the American people, but to 
serviceable craft. Before one year had passed, every serve also as an inducement for foreign purchasers to, 
ship yard on the Atlantic coast north of the Delaware buy vessels of American build. 
capes was taxed to its very utmost, gunboats were 
turned out complete and with their batteries in place 
in 90 days after the first laying of their keels, while PROGRESS OF ELECTRIC ILLUMINATION. 

Monitors were rushed through in six months' time. For proof of the innate conservatism of the hUil/aIU, 
As a re8ult the close of the civil war found the navy family we have only to glance at the history of any 

of the United States possessing more ships than that of great invention. Any innovation calculated to changfl 
any other navy in the world; while the muster rolls old established manner!! and customs is sure to meet, 
bore on their faces the names of some 100,000 seamen, at first, with opposition, and unless by actual trial it ill 
ready for service and duty afloat. It must also be re- shown to be desirable and advantageous, it dies an�1 
membered that the civil war developed a type of passes out of sight. 
vessels entirely new to warfare. This was the Monitor Every important invention passes through this ordeaL 
type, which immediately after became so popular It is surprising, on taking a retrospective view of inven· 
among the naval establishmentR of foreign govern- tions that have proved of the greatest benefit to man· 
ments. Russia etlpecial ly seized hold eagerly of the kind, to note what struggles they have passed through 
new idea, and was followed in quick order by before receiving anything like adequate acknowledg. 
France, Germany, Spain, and Italy. Although the ment from the public. On the other hand, when al) 
Monitor type in its original design is fast becom- invention has passed its period of probation, and is 
ing obsolete, there are features of it, however, found desirable, its progress is rapid , and nothing call 
which promise to become permanent fixtures in the impede it. Several applications of electricity have 
armaments of naval vessels. The turret, revolving 01' reached this stage, and are progressing in a manner 
fixed, is a purely Monitor idea, and at the present day little dreamed of ten years ago by the most sauguin!" 
it is safe to say that one-fifth of the heavy armored and even now, very few, unless connected in some way 
war ships of Europe carry a steel or iron turret on the with the industry, realize the extent of the adoption of 
spar deck. The lOO-ton guns on the majority of the the electric light and of electricity as a means of dill
Italian vessels are mounted in turrets; the guns of the tributing motive power. 
Thunderer type of the British navy are likewise; So far as we know, every city in the United States ii' 
while in the German navy the Friedrich del' Grosse provided with arc and incandescent i llum ination, anCl 
and Preussen, sister ships, each of 6,660 tons dis- the introduction of electdc lighting is rapidly extend. 
placement, carry their respective four 22-ton Krupps ing to the smaller towns. Already hundreds of vil
in turrets, the thickness of metal ranging from 9 to 10 lages of only a few thousand inhabitants have theilr 
inches on different parts. electric light plant. In many instances the electrit, 

With the appearance of the dynaruite cruiser Vesu- light has been placed in competition with gas light, 
vi us among the vessels of this country's naval estab- while in other cases it has been introduced to ad
lishment, it is not at all unlikely that, before two years vantage where gas light was impracticable. In all 
will have ehtpsed, several of the European govern- these applications the economical distribution of 
ments wil l possess vessels of similar design, and in- power for small uses by means of the electric motor 
tended for the same mode of warfare. is a very attractive and important feature. 
As it is now, the Cramps have received offers from In addition to the general plants adopted by citiles 

foreign emissaries to build cruisers of the Vesuvius and villages, there are thousands of i80lated plants for 
type, and it is understood that the firm has been single buildings or groups of buildings, and electric 
offered as high as $500,000 for the original vessel itself. lighting has been largely adopted by steamboat and 
This latter offer could not, of course, be taken up by railway lines. For isolated plants the storage battery 
the Cramps, inasmuch as over two-thirds of the ves- is coming largely into use, the bat'teries being COD
sel's contract price has been paid down by this govern- nected by day for charging with the arc lines, and used 
ment. The Italians are especially anxious to obtain at night for incandescent lighting. 
the Vesuvius. They have also conferred with the In addition to these applications of electricity, we 

vllp�J;lgg��p1,�t��J.;;;d�i'ew 
J�;m':��

l
��co�!:ih;rh���':,\��ra��� officials of the Pneumatic Dynamite Gun Company, find it largely employed in the mining districts, the 

ing Mount Everest,ln the Himalayas ........... ..................... 11020 with the express view of purchasing guns for use generators being located upon the surface and the 
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aboard their own ships, even if they be unable to motors in the depths of the earth. Electric tramways 
buy the Vesuvius, or manage to have built vessels of are also of great uti l ity in transporting ore and other 
similar type. materials, but a larger use is that of driving cars upon 

There has been evinced a tendency on the part of the street rai lways. Electric cars are now }'egularly 
some persons to deny the Vesuvius the name she is so manufactured, and they are in use not only in the 
justly entitled to, that of .. the fastest vessel in the cities, but in the small towns and villages. The ex
world of her tonnage class and over." The only vessel tent to which this method of propelling cars has been 
afloat which has attained in speed anything like that adopted, and the rapidity with which it is progressing, 
made by the Vesuvius in her speed attainments is the I is notable. Tripoli, of the Italian navy. This vessel displaced, on With all the perfection that. has already been at
trial, 8 31 tOllS; the Vesuvius displaced 8 10 tons. The tained in electrical machinery, improvements are cou-
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stantly being made, and there is doubtless still great 
room for further improvements. 

Storage batteries for stationary lighting and power 
have reached great perfection, but there seems to be 
opportunity for improvements looking toward decrease 
of weight and greater durability under constant jar
ring and agitation. 

A well known street rail way magnate said to a repre
sentati ve of the Electric W01'ld, the other day, "What 
we are looking for is a good, serviceable, commercially 
practical, storage battery. We have numerous storage 
batteries, some good, others indifferent, but all of 
great value in the laboratory. Now, give us some
thing cheap and practieal. There is nothing the mat
ter with the overhead and underground systems of 
street rail ways, but what is wanted is a system in which 
we can convert our present cars into electric tramways, 
and go on running without aU this fuss about over
head wires, undergr' Jund cables, and a hundred annoy
ing details. We hr. ve all the practical motors that can 
be desired, but what is needed is a storage battery 
that has a good life, h igh efficiency, light weight, 
convenient form for handling, and that will be guar
anteed. Then will come the era of swift, sure, safe, and 
pleasant surface traffic. " 

PRESENT ASPECT OF INVENTION. 

A correspondent ha'l written to us asking whether 
the realm of invention is not exhausted-whether there 
is still any chance for one of an inventive mind to 
devise improvements on existing devices or machines. 
The doubt implied in the above question seems very 
natural in view of the record of the patent offices of 
different countries. Every year sees an increase of 
patents. Besides these there are numberless inventions 
that are unregistered and that do not find a place on 
the records. Notwithstanding all this, the field is IiIO 
large, and is so imperfectly cultivated, that the work 
has only commenced. Man's energies now, after so 
many years of waiting, are bent on the SUbjugation of 
the material world. More than half a million patents 
are the written history of what has been done, but the 
unwritten portion is the largest. Yet the conquest is 
far from cQmplete. 

If we consider the great inventions that are waited 
for, perhaps the s!1bject of a prime motor would be the 
first occurring to the mind. From every point of view 
the steam engine is unsatisfactory. It is hampered by 
the condition of a narrow range of temperature, so 
that with steam of any manageable degree of heat, not 
more than fifteen or twenty per cent of the heat of the 
fuel can possibly be utilized. There is only one way 
in a heat engine to avoid this restriction. It is to use 
a very high temperature in the motor. If steam is 
greatly superheated, it attacks the metal of which a 
machine is built, it destroys lubricators and packings, 
and is quite impracticable. Steam cannot overcome 
the ill effects of the secoud law of thermodynamics. 
In the gas engine, in which the combustion of gas is di
rectly used, a higher temperature is obtained, and an 
engine far more economical in the calorific sense is ob
tained. But its fuel is expensive, and has to be first 
manufactured. The cylinder becomes heated, and, to 
prevent this from going too far, water is caused to cir
culate around it. This is a concession to the practical , 
for theoretically the use of water in this place is wrong. 
N either the steam engine nor gas engine fills the bill . 
A prime motor that will convert eighty or ninety per 
cent of the heat energy of coal into mechanical energy 
has yet to be invented. 
Another conversion of energy should be the subject 

of i nvention. Mechanical energy can be converted 
into electrical energy with little loss; the problem of 
a successful con\'ersion of heat energy into the electric 
form has yet to be solved. The ord inary thermo-elec
tric battery is exceedingly uneconomical, on account of 
the slllall difference of temperatures that it can utili ze, 
and. in all of its present forms, must have a low coeffi
cient of restitution. Of all the heat energy which it 
absorbs, it cannot restore as much even as the steam 
engine does. A prime motor and a direct converter of 
heat into electricity, with efficiencies of eighty per cent 
or more, and using common fuel, have yet to be in
vented . In the ordinary cycle, coal is burned under a 
boiler, and the steam thus generated actuates an en
gine, in its turn driving a dynamo. In the second con
version of mechanical into electric energy, there is a 
loss of not over ten 01' fifteen per cent. But in the first 
step eighty-five to ninety per cent of heat energy is 
lost. In overcoming this loss, by going directly from 
heat to electricity, without the wasteful intermediation 
of steam, there is ample room for invention. 

A primary battery that would be economically avail
able for heavy work has yet to be invented. Almost 
all are characterized by high resistance, expensive 
depolarizer, or a negative plate of high initial cost. 
In the Upward battery there was a genuinely new de
parture, but it has not been extensively introduced. 
The use of zinc for the positive element is a weak point, 
owing to the expense of such fuel. The storage battery 
has meet with success, in great measure, on account of 
itil low resistance. In the approved arrangement of 
primary batteries, one-half the energy- is expended 

j'titutifit .lmttitau. 
uselessly in overcoming the resistance of the battery 
itself. Several attempts have been made in the direc
tion of advance in primary generator construction , in 
some cases carbon or sOlUe of its compounds being 
utilized a s  positive element. In a primary battery of 
cheap construction, of low resistance, comparable to 
that of a storage cell, and consuming a cheap pORitive 
element, there is a chance for invention of the highest 
order and economic value. 

Even the storage battery is defective. The spurious 
voltage represents a loss of ten per cent, and its exces
sive weight and deterioration tell heavily against its 
more extensive introd\lction. No one can pretend to say 
that the climax has been reached in it. The future 
must have a battery in reserve whose active portions 
shall bear a more favorable ratio to the weight of the 
inacti ve portions. 

The field of greater achievements could be gone over 
and many other wants suggested. The sun's radiant 
heat should be utilized ; tidal force and the movements 
of the wind should be harnessed and made to do their 
part in the labors of the world . In considering the 
great advance of natural science as regards defini
tion only, remembering how accurately the extent of 
achievement is stated, it is impossible to resist the con
clusion that the world is on the verge of the revealment 
of some of the greatest i nventions. To know just what 
we have done and what are the limits of our power in 
any given direction, is half the battle, and that half 
has been won. 

177 
specimens of carving were on view. The depa,rtment 
of millinery and dressmaking t!howed specimens of 
handiwork which would do credit to some of our 
fashionable establishments. Type writing and steno
graphy were being taught to bright-eyed lads and 
misses. The wood-working and machine department 
are in thoroughly good order, and various kinds of 
wood and iron work were being carried on. The black· 
smith's shop and the foundry were in full blast. In 
the trade schools were to be seen students laying 
brick, plastering walls, cutting and carving stone, 
plumbing, etc. 

In the hall of the new Ryerson Street entrance were 
to be seen samples of work done by the students in the 
School of Mechanic Arts. Among thflse were spe
cimens of plumbing, blacksmithing, pattern making, 
cabinet work, etc. 

The Technical Museum is one of the very interesting 
features of the Institute. Here are to be found the 
crude materials and the manufactured articles in vari-
ous stages, arranged in the order in which the processes 
are carried on. There are also specimens of rocks and 
minerals. A set containing specimens of all known ele
ments. 
Among the new additions are to be found an exhibit 

of zylonite ; an interesting exhibition of the Edison 
lamp in the various stages of manufacture; a fine set 
illustrating the manufacture of American faience ; 
another set of textile fabrics, laces, and embroideries. 
The museum is open on certain afternoons and even
ings of the week, and is free to all who wish to visit it. 
We cannot pass through this great institution and 

examine the various departme�s critically without feel
ing that its founder has conferred a great benefit upon 
the city of Brooklyn and vicinity. 

.' . , . 

In inventions of minqr or less fundamental character 
the field is widening rather than narrowing. Since the 
days of Faust and Gutenberg, all books have been set 
up, letter by letter, in the most laborious and primitive 
way. At last a fairly successful type moulding ma
chine that replaces the compositor hall appeared. But 
no one can pretend to say that it marks the limit of 

Meteorites. achievement in this particular art. In the most num-
erous classes of inventions, such as car couplers or lock Professor Darwin recently delivered, at the Royal In
nuts, there is evidently ample region for work, as cer- stitution of Great Britain, a lecture on "Meteorites and 
tainly the perfect coupler or nut l�as not yet been in- the History of Stellar Systems." The lecturer. referring 
vented. first to the advantages now enjoyed by astronomers 
About 1812 Robert Fulton is said to have invented from the application of photography, said that we 

means for bringing the double-ended ferryboats which might reasonably hope to obtain some information as 
he had designed to their pontoon docks without a jar. to the process of development of the stars and planets. 
As the ferryboat of the present day reaches her pier, He then explained the nebular hypothesis . o.f Laplace, 
the ends of two cables brought from the dock are who supposed the solar system to have orlgmally con
hooked to eyebolts on her deck, and the cables are sisted of a mass of gas in rotatio�. As th� gas cooled �t 
then tightened by a species of windlass so as to hold contracted and rotated more ra�)lJly, untIl at length It 
the boat in place. The whole operation is executed by I h.ec�me s� much flattened t.hat It could no l?nger sub
hand, while several hundred people patiently a�llit its SISt m a �mgle shape. A rmg .was th�n shea. a�d the 
completion. In this exceedingly crude contrivance it contra��lOn o! the central pOl·tlOn �ontmued untIl a sec
would seem that a relic of Robert Fulton's invention ond crISIS arrIved, when another rmg was detached. A 
has been preserved. The ingenuity of the constructors succession .of rings was for�ed, and these coa�esced sul>
of steamships and railways ought to be adequate to the sequently mto planets, whIle the central portIOn formed 
production of an automatic coupling that would hold the sun. . 
the boat in place as she touches the dock. A recent photograph of ?' .nebula m. Andromeda, by 
A good instance of a genuine improvement in a field Mr. Roberts, was then �xhlblted. In I� coul

.d be seen 
apparently barren has been afforded during the last the central condensatIOn, the sncceSSlve rmgs: and 
few months. The channel eye was one of the first im- planetary nebulre already formed. The speculatIOn of 
provements in the needle. By placing the eye near its Laplace a�peared th�s .to be actually proved. ,!,he 
point, the sewing machine became a possibility. Ex- t�uth of thIS hypotheSIS mvolves the gaseous constltu
cept for these changes, the latter for a specific purpose, tlOn of the nellulre, bu� the .recent researche.s of l\f r. 

the little pointed piece of steel has remained the same Lo�k!er and othe.r consl?eratlOns now render I� �lmost 
for many generations, and has served as a trial of certam that the ImmedIately antecedent condItIOn. of 
patience to many of the weaker-sighted mortals who the sun and planets was not a gas, but th�t they consls�
have attempted to thread it. It seemed a hopeless thing ed of a swarm of loose stones or me�eo.rItes. There IS 

to expend ingenuity on. Needle threaders were in- thus apparently a� absolute contra�lCtJon between the 
vented, but proved of little use, and it is within a few ?ebular hypotheSIS and the meteorIC �heory. The ob
months only that a self-threading needle has been Ject of the lecture was, however, to pomt out that these 
placed upon the ma.rket. two views may be reconciled. witlr one .another. The 

We think it is evident that the horizon of the invent- lecturer then suggested that m a celestllli nebula the 
collisions of meteoric stones may play the same part as 
the collisions of gaseous molecules in ordinary air, and' 
that in this manner a gaseous character may be impart
ed to a celestial nebula, although it may not consist of 
gas at all. 

or's world is widening. Every great change or inven
tion opens a new region, and a fundamental patent is 
often the basis for numerous and profitable improve
ments and additions. 

...... 
THE PRATT INSTITUTE OF BROOKLYN. 

In our issue of October 6, 1888, we described the 
Pratt Institute in detail and fully illustrated its vari
ous departments, devoting nearly an entire issue to 
the subject. We have since then watched the progress 
of this school with much interest, as we believe this 
and similar institutions are to play an important part 
in the future of our industries, and further than this 
they are to disseminate technical knowledge among 
all classes. 

An inspection of the Institute during a recent recep
tion revealed the fact that a great deal had been done 
in the organization of the various departments and 
getting them in thorough working order. The ex
hibits of objects produced by the students in the sev
eral classes indicated a marked advance over those 
shown last year. The cooking school was in full opera
tion, and j udging frOIll the cleanly and orderly appear
ance of everything in the kitchen, the deft manner in 
which the cooking operations were carried on, we 
would suppose that a graduate from this department 
might be able to satisfy an epicure; 

In the art department a number of creditable exhi
bits were shown, and the same may be said of the de
partment of mechanical drawing. Wood carving is a 
new branch recently introduced; a number of fine 

Proceeding to examine the details of this hypothesis, 
Professor Darwin arrived at the conclusion that the 
collisions of meteoric stones would be sufficiently like 
those of molecules to satisfy the conditions of the hy
pothesis. He maintained, therefore, that we are justi
fied in believing in the substantial truths of the nebular 
hypothesis while still holding that stellar nebulre con
sist of a swarm of loose stones in frequent collisions 
with one another. In conclusion, he spoke on the zodi
acal light, on comets, and on shooting stars as evidence 
of the continued existence of meteorites in the solar 
system. These stones may be characterized as the 
dregs and sawdust of the system, the great majority of 
stones having been absorbed in the formation of the 
sun and planets. 

SOME people are disposed to sneer at inventors and 
patents. Don't do it! Nine-tenths of the material 
prosperity of this American Union is due to inventors 
and their patents. A volume would not suffice to relate 
the many obligations we owe to the men whose patient 
investigation and ingenuity have cheapened processes 
and lessened labor for this prosperous people. Rather 
let us remove our hats before the man who has devised 
a machine by which we may get bread with less sweat. 
-Safety Valve. 
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AN IMPROVED ROUTING MACHINE. qnlck-Fir i ng Gnns Cor Fortrenes. 
The machine represented herewith embodies two pa- General Lord 'Volseley presided at a lecture deliv

tents issued to Mr. W illiam H. Parry, and has been es- ered at the Royal U. S. Institution, on the above sub
pecially designed for stair builders' use in gaining the ject, by Captain F. Gleadowe Stone, who in the course 
wall string to let in the treads and risers, and for dove- of his lecture said : 
tailing the treads to receive the balusters. In laying Our extreme vulnerabil ity as a naval power in the 
out the wall string, it is only necessary to lay off the days of sailing ships, when our strength by sea in pro
face l ines, as the templet, shown in Fig. 1 , can be set to I portion to that of other European powers was infin
al low for any size of wedge the stairbuilder may wish itely greater than it is now, may be gathered from the 
to use. This templet is adapted to work 
any length of tread, either right or left hand, 
winders included, and when once set need 
not be changed again for any number of 
strings of that rise and tread, as the work is 
run under the templet and firmly held by 
two clamps whi le a tread and riser are being 
worked. The machine is provided with two 
bits, shown i n  Fig. 2, which work as well on 
hard as on soft wood. It is said that with 
this machine a string with sixteen or eigh
teen risers can be routed inside of fifteen 
minutes, while the cuttp-rs do not knock off 
the finished corners, which the stairbuilder 
tinds it difficult to keep perfect when routiug 
out by hand. The spindle is so arranged 
that all lost motion is taken up by two check 
nuts at the top of the spindle. 
For further information relative to this 

machine address Mr. James H. Havens, No. 
825 Eleventh Avenue, New York City. 

.... .. . .. ..  
A C o n n try o C  SlUalI Thi ngs. 

Japan, says Mr. Fr:;tnk G. Carpenter, is a 
country of the little. " The men here are 
from five feet to five feet five inches high, 
and the women are smaller. N otwithstand
ing the fact that they raise themselves three 
inches off the ground on their wooden 
sandals, I am continull.lJ y looking down at 
them, and a fair sized American girl towers 
above them like an Amazon . Japanese 
trees are dwarfed, and, in fact, all nature 
seems to be made on the six oy nine plan. The chick
ens are nearly all bll.ntams, and the cats, with their bob
tails, look l ike kittens compll.red with our American 
tommies, and the horses are ponies. The houses of the 
common people are but one story, and the rooms look 
like children's play houses. The country, though as 
big as several States, is full of picturesque scenery, but 
it is the pretty rather than the grand, and you have 
beautiful bits rather than sublime landscapes. It is 
the same with everything. If I ask for a cup of tea at 
a l ittle wavside tea house, it is handed to me in a little 
piece of sh

-
ell-l ike china, no bigger than an egg-cup, and 

the little Japanese beauty goes down on her knees 
when she brings it. " 

. . .  , .. 
IMPROVED VERTICAL CYLINDER BORING MACHINE. 

Our i l lustration shows a very strong and powerful 
vertical cylinder boring machine, made by Me�srs. 
Francis Berry & Sons, Sower
by Bridge. This machine is 
capable of boring cylinders 
from 2 ft. 6 in. to 12 ft. in 
diameter and 10 ft. high, and 
from 17Yz in. in diameter to 2 
ft. 6 in . in diameter by 2 ft. 9 
in. long for stuffing boxes, etc. 
It is fi tted with a boring bar 
16 i n . in diameter, with one 
boring head about 4 ft. 11 in. 
in diameter, and is also fitted 
with a compound slide rest 
for facing the ends of cylin
ders up to 12 ft. in diameter. 
The boring bar is so arranged 
that it can be lifted out 
through the top bearing with
out d isturbi ng tho main driv
ing gearing. ·The boring',head 
can be quickly raised and 
lowered by hand or power. 
The feed is self-acting, and is 
made variable by a set of 
change wheel s from 4 to 16 
cuts per i nch . As will be 
seen from the illustration, the 
machine stands upon a mas
s ive cast i ron bed plate, truly 
planed, with bolt [slots for 
fixi ng the work to be operated 
upon. It is driven by power
ful worm and worm-wheel 
gearing, and is provided with 
cone pulleys and fast-and
loose pulleys. The approxi
mate weight is 33 tons. 

PARRY'S ROUTIN G MACHINE. 

fact that between the years 1793 and 1800 no less than 
4, 314 British ships were captured. Lloyd's register 
shows that nearly 700,000 British ships enter or leave 
our home ports annually, that the value of this ship
ping is £93, 000,000, and that the value of the imports 
and exports is £618,000, 000, no less than £140,000,000 of 
the imports being food. By the aid of quick-firing 
guns and the position finder we are enabled to carry 
out t.he ideal system of defense, viz. , few guns in dis
persed emplacements concealed by natural features. 
This system has long been advocated by Sir Andrew 
Clarke, and it is difficult to see how any further oppo
s ition can consistently be offered to it. 
At some competitive trials carried out last year by 

the Admiralty between a 4% inch quick-firing gun and 
a 5 inch service breech-loading gun, the former fired 10 
consecutive aimed rounds in 48 seconds, while the lat
ter took 5 minutes 7 seconds to fire the same number. 

[MARCH 23, I 889. 
It does not appear necessary that quick-firing guns for 
this kind of defense should be of very large caliber; 
probably a 5 inch gUll, throwing a projectile of about 
40 pounds, would be the maximum required, giving a 
penetration of 12 inches into wrought iron. Any at
tempt to go beyond this for the purpose of obtaining 
higher penetration would be misplaced, though doubt
less quite feasible ; in fact, a 12 pounder quick-firing 
gun would serve most purposes, and the results already 

achieved by the 6 pounder Hotchkiss are 
instructive on this point. 

At Eastbourne a shell from one of these 
guns struck the chase of a 10 '4 inch breech
loading gun and penetrated into the bore. 
At Shoeburyness a 9 '2 inCh breech-loading 
gun was struck on the chase, and a bulge 
of nearly half an inch raised on the interior 
of the bore, thus rendering it unservice
able. There are two objections commonly 
raised to the employment of quick-firing 
guns : 1 .  The smoke. 2. Complicated me
chanism and liabil ity to get out of order. 
With regard to the first point, if the smoke 
hangs over any gun , it is impossible to lay 
it, but in the case of the quick-firing gun 
we can at any rate get in more shots than 
with the ordinary gun, inasmuch as the 
laying is not disturbed, besides which, the 
fact of our powder being bad is no argument 
for discarding all improvements in gun 
making . 

Other speakers advocated the use of the 
6 pounder quick-firing gun. Lord W olseley 
declared that, in his bel ief, nearly the whole 
of the existing fortifications in Europe were 
no better than if they were constructed on 
sand hills, in the presence of modern guns. 

. . .  , .  
Money In Inventio n s. 

" One of the best opportunities for a young 
fellow to make money quickly in these 
days," said a self-made millionaire of this 

city to the writer recently, " is to rack his brains 
until he has invented something useful or that the 
public wants. A general i llJ pression prevails that it 
takes a skilled engineer or a man of phenomenal 
inventive ability to develop anything useful to manu
facturers in this age of machinery. But there is a wide 
field open to shrewd amateurs, so to speak, to supply 
little articles of convenience to housekeepers, shopkeep
ers, etc. , and designers can be had at reasonable rates 
to execute the idea, once it is conceived . American 
women are so accustomed to getting what they want 
that anything which lightens their labors in the house
hold is sure to ' go. ' When I was a boy on the farm at 
home, my mother used to make me clean all the dinner 
knives on Sunday with bath brick. Now, scraping this 
brick into a fine powder, without lumps in it, used to be 
the most tedious part of the whole work. The other dav 
I heard of a man who has made a fortune by supplyin� 

the trade with powdered bath 
brick in neat packages. You 
know how difficult it lis to 
pick up small coins from a 
wooden counter. Yet the 
whole civilized world has 
growled at and endured it 
since coins were stamped and 
counters made, until the 
other day a young fel low in
vented a rubber mat with 
little bristles of rubber stand
ing up thickly all over it. 
Coins thrown on the mat are 
as easily picked up as if they 
stood on edge. The public 
was quick to appreciate it, 
and the inventor need not 
work for a living any long
er. "-New York 1'ribune. 

.. . ... 
A New- Method oC Teaching 

ChelUi tiltry. 

The machine was construct
ed for a large engine works 
at Barcelona, w h e r  e it is 
employed in boring marine 
engine cylinders.-Engineer
ing. DlPROVED ' . VERTICAL CYLINDER BORING MACHINE. 

There may be more method 
than madness in the longing 
of the American student for 
a finishing conrse at a Ger
man university. At a recent 
discourse on chemistry, Prof. 
Heinrich Hoffman , of Berlin, 
illustrated the atomic consti
tution of organic compounds 
by the use of the bal let. Each 
girl was dressed in an i ndivi
dual solid color and represent
ed an atom, and the grouping 
and movements of the atoms 
is said to have been very ef
ective. Chemis try has now 
become a very popular study 
with the students, and the at
tendance at the lectures very 
full. 
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SENSITIVE FLAMES. tions are necessary in this experiment ; one is to avoid Propagatio n  01' Parasites by Water. 

1 79 

BY 0100. M. HOPKINS a mixture of air and gas in the cylinder by driving out 'l'he great difficulty in e�tablishing any fixed princi-
The sensitive flame observed by Dr. Le Conte and all the air, the other is to avoid the straining of the pIes in regard to the detection of micro-organisms in 

afterward developed by Tyndall exhibits some of tae cylinder by water pressure. water received an interesting illustration in a recent 
curious effects of sound. For its production it is ne- Another semdtive flame, which has several advan- article in the Fortnightly Review. The writer · (the 
cessary that the gas be tages over the one described, is shown in Fig. 5. It re- Hon. George N. Curzon, M. P. ), in giving an account 
under a pressure equal quires no extra gas pressure, and it is more readily con- of his visit to Bokhara, dealt incidentally with the 
to that of a column of trolled t'han the tall jet. It was discovered by Mr. question of water supply to that famous city. Mr. 
water six or eight inches Philip Barry, and the discoverer's letter to MI'. 'l'yndall Curzon found just the same state of things which 
high. The c o  III III 0 n concerning it is found in Tyndall's work on sound. In prevailed when another Englishman visited Bokhara 
method of securing the the production of this flame a pinhole burner, like that some 300 years ago. In a population which consider-
required pressure is to already described, i� employed. Two inches above the ably exceeds 100,000, about every fifth person suffers 
take the gas from a cyl- burner is supported a piece of 32-mesh wire gauze, from the presence of 
inder of compressed about 6 inches square. The gas is turned on and lit a worm, which is for 
illuminating gas, such above the wire gauze. It burns in a conical flame, the most part found 
as is used for calcium which is yellow at the top and blue at the base. W'hen in the leg of the in-
lights. Another method the gas pressure is strong, the flame roars continuously. dividual, b e t  w e e n  
is to take the gas from 1 'When the gas is turned off, so as to stop the roaring the flesh a n d  t h e  
a weighted gas bag, altogether, the flame burns steadil y and exhibits no skin. Sometimes a 
and still another is to more sensitiveness than an ordinary flame. By turning man is trou bled wi t.h 
fill a sheet metal tank on the gas slowly and steadi ly, a critical point will be from twenty to thirty 
with gas and displace it I rea .ed at which almost any noise will cause it to roar of t h e  s e creatures . 
with water in the man- and become non-luminous. Any degree of sensitive- The worm, when ex-
ner illustrated in Fig. 4. ness may be attained by careful adj ustment of the gas tracted, is often two 

The burner is shown supply. A quiet room is required for this experiment. 0 I' t h I' f' e feet in 
in Figs. 1 ,  2, and 3. It The rustle of clothes, the ticking of a clock, a whisper, length , and has the 
consists of a small tip a snap of the finger, the dropping of a pencil, or in fact appearance of a long 
inserted in the 'end of almost any noise, will cause it to drop, become non- string of vermicelli. 
a suitable tubf'. The luminous, and roar. It dances perfect time to a tune Fig. 5.-SENSITIVE FLAME WITH But the curious point 
tip in the present case 3 whistled staccato and not too rapidly. GAS AT ORDINARY PRESSURE. is that the most mi-
is made of brass, but The flame at its base presents a large surface to the I nute examination of 
those commonly used ail', so that any disturbance of the air sets the flame in the drinking water of Bokhara under the micro-
for this purpose are of -� C / .  � 

M
. N. Y active vibration. scope has never revealed the presence of the germ of 

steatite. They are supe- � _J� • , • • .. this parasite ; nor has Dr. Heyfelden-a devoted 
rior to the metal ones, A CHEAP SUMMER HOUSE. scientist, who is attached to the Russian Embassy at 
but quite expensive. BURNER FOR SENSITIVE Thill dwelling house has been erected for a seaside Bokhara-succeeded in identifying a male specimen of 
The writer is indebted FLAME. residence at Long Branch, N. J. , from the designs of the creature. He is inclined to think that the felUale, 
to Professor W. LeConte Architect ·W .  H. Beers, of New York City. The r>lans being oviparous, pushes her way to the surface of the 
Stevens, of Brooklyn, for a hint on this point. Profes- were drawn up with the viewof providing commodious skin when full of young, each Teshta when dissected 
801' Stevens has found that some of the lava pinhole rooms to suit the special requirements of the owner. The being found to contain from half a million to a mil l ion 
burner tips used in certain kinds of gas stoves answer plans of the first and second floors, with a condensed embryo worms. The embryos, if occasionally dosed 
admirably for this purpose, and cost very little. A tip specification of the materials used in the construction with a drop of water, will live for six days. Beyond 
with a round, smooth hole is to be selected .  all question, the presence of this repulsive 
The bore of the tip is here shown tapering. worm i� due to the filthy state of some of the 
Its smaller diameter is 0 '035 inch. The bur- open pools of Bokhara. The streets abound 
ner is Impported in the manner shown in with dirty tanks of stagnant water. The 
Figs. 1 and 2 or in any other convenient water in a tank which adjoins a mosque is 
manner, and gas under a suitable pressure considered holy, and is used for drinking as 
flows through and is ignited. The flame well as for washing ; thereby spreading the 
will be tall and slender as shown in Fig. 1 .  germs of all sorts of diseases, but more espe-
By regulating the gas pressure carefully, an cially insuring the propagation of the para-
adj ustment will be reached at which the site already described. 
flame will be on the verge of flaring. A very .. , • • ... 
slight increase of pressure beyond this point Operation o n  a Lion. 
will cau�e the flame to shorten and roar. The fine lion Jupiter, at the Clifton Zoo-
When the flame is at the point of flaring, it logical Gardens, Bristol, which is nearly 1 1 
is extremely sensitive to certain sounds, par- years old, having been cub bed in the gar-
ticuJarly those of high pitch. A shrill dens in the year 1878, was noticed lately to 
whistle or a hiss will cause it to flare. The have a claw on the left fore paw growing 
rattle of a bunch of keys will produce the into the flesh of its foot, which was gradu-
same result. It wil l respond to every tick ally laming the animal. The lion was evi-
ot a watch held near it. dently in pain , and it was deemed advisable 

'l'yndall says that when the gas pressure is to remove the claw. The novel operation 
increased beyond a certain limit, vibrations was performed recen tly, when a close travel-
are set up in the gas jet by the friction of ing cage was introduced into the den, and 
the gas in the orifice of the burner. These Fig. 4.-APPARATUS FOR PRODUCING GAS PRESSURE FOR THE placed against one of the Hliding traps in 
vibrations cause the flame to quiver and SENSITIVE FLAME. the partition. The animal having been in-
shorten. When the flame burns steadily, any sound I of the house, and the approximate cost of the same, I duced to enter the cage, it was removed to the floor of 
to which the gas jet will respond will throw it into were published in the ARCHI'l'ECTS AND B UILDERS the building and another cage, but of different con
sympathetic vibration. Experi lllent has demonstrated EDI'l'ION OJ!' THE SCIENTIFIC A1\IERICAN of April, 1888. structioIl, composed solely of iron bars, placed end-
that the seat of sens i ti veness of ' ways to the door of the first 
the flame is at the base of the -10, C"'- , 

cage, and the two firmly lashed 
flame, at the orifice of the burner. ,- '" 

, 
.' .1 together. After some little trou-

The method of producing the .;' - _  � 
ble the animal was got into the 

required gas pressure il lustrated 
, _, " 

' ;': second cage, which was so nar-
in Fig. 4 is' available when gas / , -' ,  _ " row as not to admit of his turn-
bags or cylinders of compressed �.,�:�,�::::;.;-�/ . .:, ing round. Heavy inch and a 
gas are not to be had . A tin - .� �,-' half planks were then ill8el'ted 
cy linder of about 15 gallons '_� . .  "",=,� ��' . :-:� '-,_", between the bars, and the lion 
capacity is provided at the top tightly wedged in. Up to this 
and bottom with valves. The point he had submitted quietly, 
lower valve is connected with a but on the introductioll of the 
hyd rant, and the cylinder is planks he splintered them up as 
fil led with water, while the easily as though they had been 
upper valve is left open to allow matchwood. At last he was 
of the escape of air. '\Then the firmly wedged in, and a little 
cylinder is filled with water, the time was given him to cool down. 
supply is shut off and a tube A favorable opportunity for the 
from a gas burner is connected operation occurred in a few 
with the upper valve and the minutes, his paw being partly 
gas is turned on. Then the water through the bars. 'l'he head 
is allowed to escape from the keeper, Blunsden, who was wait-
cylinder, thereby drawing in the ing with a pail' of powerful nip-
gas. When the cylinder is filled pel'S, seized the opportunity, and 
with gas, the valves are closed the offending claw was promptly 
and t he lower one is again con- removed. The operation, which 
nected with the hydrant, while was conducted by Dr. Harrison, 
the upper one is connected with treasurer of the gardens, was ab-
the pinhole burner. The valves solutely necessary, 3S the claw 
on the cylinder are again opened , had already grown more than 
and water is admitted at the rate i half an inch into the foot, and 4. -•. required to produce the desired 
gas pressure. Only two precau-

c " , would probably blwe killed the 
A CHEAP SlIMMER HOUSE. animal.-London. Times. 
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180 j'tituiifi t �tutritIU. 
Sending Threatening Notice.. makes a further payment of 6 fl'. for each ton of steam ; 

It has long been the custom for rich men who own and if the exhibition should be prolonged beyond the 
patents to drive smaller manufacturers out of compe- 180 days, the payment will be 5 fl'. for each ton of steam 
tition by advertising constant threats of proceedings supplied. Taking an average of 26 lb. of steam per 
against them and those who use their wares, and there h. p. hour, it will be seen from the ahove figures that 
can be no doubt that in very many instances rival manu- the administration pays at the rate of about %;d. per 
facturers have succumbed to this sort of threat, even h. p. hour. . 
when they have known perfectly well that the threat- Of steam engines there will be shown a great variety, 
ening party had neither right nor justice on his side ; and the followillg are among the more important firms 
l\nd as advertised threats of proceedings are very com- exhibiting .in the motive power department : Societe 
Ulon in relation to photographic patents, a recent case d'Anzin, Davey Paxman, Societe Ie Phenix, Societe de 
has special interest for photographers. fabrication des locomotives et des machines de Winter-

The London Photographic News reports a flagrant thur, Societe d'Oerlikon, Andre Berger de Thaun, 
case of this kind in which the court promptly granted Societe alsacienne de constructions mecaniques de Mul
relief-Colley vs. Hart-of which the following is a sum- house, Le Creusot, Fives-LilIe, Thomas Powell , Lecou
mary : teux et Garnier, Societe francaise de materiel agricole 

The defendant had for some years carried on a busi- de Vierzon, Bietrix, Boulet, Wehyer et Richemond, and 
ness for the sale of paper for a toilet requisite, and of Cail . The so-called " machine Casse, " made by the 
the appliances on which the same was rolled. In Octo- Fives-Lille Company, will be the only example of the 
bel', 1884, the plaintiff, who had previously carried on a beam engine. This will be of 600 h. p. The adminis
similar business of his own, sold his business to the de- tration pays 40 fl'. per h. p. supplied during the whole 
fendant and entered into the defendant's business as time the exhibition is open , viz. , seven hours per day 
manager. In 1 885 a patent was granted to the plaintiff for 1 80 days, and if the power is required after this 
and defendant for " improvements in apparatus for un- period, the payment will be 72'd. per h. p. hour.- The 
reeling, perforating, and rel'eeling papers into rolls for four lines of shafting will be supported on bearings 
toi let and other purposes, " which invention was dis- fixed to a system of standards, cross girders, and longi
covered by the plaintiff, but was worked with other tudinal girders, the latter also serving as supports for 
patents for the joint benefit of the plaintiff and defend- the traveling platforms, which will run the whole 
ant. In May, 1 888, the business connection between length of the main hall . These will be electrically 
the plaintiff and defendant was discontinued, and the worked, and used as travelers during the instalment of 
plaintiff soon afterward commenced manufacturing and the exhibits, and later on for the convenience of visit
sel ling " toilet requisite paper " on his own account. He ors, who will thus be carried from one end of the ma
sold to the firms to which the defendant had been in chinery hall to the other. The supply of feed and con
the habit of selling. In September, 1888, the defendant densing water for a plant of boilers and engines 
issued the following circular, stating among other representing about 4, 000 h. p. is a matter of some im
things, in reference to the plaintiff : . ,  His proceedings portance. The total quantity of water required per 
l\re a d istlllct breach of my rights under both patent day is estimated at 6, 000 tons, or 850 tons per hour. 
and t.rade mark, and I think it right to inform you I The water will be pumped from the Seine and stored 
intend to commence proceedings forthwith against in elevated tanks of 166 tons capacity, the pumping 
every person whom I find in any way dealing in any plant being in duplicate, one by MM. Quilacq & Meu� 
perforated toilet paper manufactured in breach of my nier (Wheelock engine), and the other by M. Thos. 
patent rights." Powell, Rouen (Worthington steam pumps). The 

In consequence of this circular a num bel' of the plain- water will be carried to the machinery gallery by a 
tiff's customers declined to continue business with him main of 2 ft. diameter, placed along the Avenue Suf
until the matter was settled, and his business was fren. The exhibition opens May 5. -Industries. 
practically stopped. The plaintiff moved for an inter- .. � • • .. 
locutory inj unction on October 10, 1888, before the The Law as to Party Walls. 

vacation judge, who ordered the motion to stand ove! A party wall in law is the wal l  dividing lands of dif-
till the second motion day in the following term, each ferent proprietors, used in common for the support of 
party undertaking not to issue any circular. Mr. Young, structures on both sides. At common law an owner 
a mechanical engineer, deposed that the manufacture who erects a wall for his own buildings which is capable 
of rolls of perforated toilet paper by the plaintiff did of being used by an adjoining proprietor, cannot com
not in any way infringe the defendant's patent. Justice pel such proprietor, when he shall build next to it, to 
North said : " I  shall restrain the defendant from issu- pay for any portion of the cost of such wall. On the 
ing the particular circular and from threatening any other hand, the adjoining proprietor has no right to 
person ; and from, by means of circulars, letters, or make any use of such wall without consent of the owner, 
otherwise, • threatening any person with proceedings and the consequence may be the erection of two walls 
or liability in respect of the following papers, ' what- side by side, when one would answer all purposes. 
ever they are, ' manufactured by the plaintiff. ' '' This convenience is often Aecured by an agreement to 

. I .  , .. erect a wall for common use, one-half on each other's 
Motive Power at the Paris Exhibi tion, 1 8 8 9. land, the parties to divide the expense. If only one is 
The organization of the machinery and motive power to build at the time, he gets a return from the other 

department of the forthcoming exhibition is now prac· party of half what it costs him. Dnder such an agree
tically completed. All the machinery will be collected ment each has an easement in the land of the other 
in the enormous hall known as the " Palais de Ma- while the wall stands, and this accompanies the title in 
chines, " which covers about 46, 000 square meters of sales and descent. But if the wall iA destroyed by de
ground. The greater portion of th is area will be occu- cay or accident, the easement is gone, unless such COIl
pied by the French section, and for the foreign sec- tingency is provided for by a deed. 
tions the spaces reserved are approximately : Great Repairs to party walls are to be borne equally ; but 
Britain, 4, 000 ; Belgium, 3, 500 ; D nited States, 2, 700 ; if one has occasion to strengthen or improve them for 
and Switzerland, 2, 200 square meters. The exhibits in a more extensive building than at first contemplated, he 
the main hall will be arranged in six rows parallel with cannot compel the other to divide the expense with 
the longitudinal axis of the building. Four of these him. In some States there are statutes regulating the 
rows are to be 15 meters wide, and two 10 meters. �ights in party walls, and one may undoubtedly acquire 
There will be four lines of main shafting, one to each rights, by prescription, on a wall bu ilt by another, 
of the four large rows. Steam will be supplied by a which he has long been allowed t.o use for the support 
variety of boilers, all of which will be placed in one of of his own structure.-Bttilding News. 

the courts, so that the visitor may conveniently com- ---� �-- • • • ' .  - �-----

pare the different types of steam generators. The N ew System ot' Propelling Vessel ... 

total power of the boilers is estimated at about forty According to Le Genie Civil, Mr. Gouilly has just 
tons of feed water evaporated per hour. The follow- communicated to the Society of Civil Engineers a paper 
ing firms are among the exhibitors in the boiler lie on a new system of propelling ships, and which consists 
partment : Belleville, De Mayer, Knap (London), in causing the screw to revolve in a sort of a funnel 
Babcock & Wilcox (Glasgow), Davey Paxman (001- that the in ventoI' calls a collector. This latter is formed 
chester), Wehyer & Richmond , Fives-LiIle, Dayde & of a cylinder, in which the screw revolves, and of a 
Pille, Roser, and Dulac. The distribution of steam to truncated cone, whose narrow end is connected with 
the various engines will be effected by underground the cylinder, and whose broad end is directed toward 
stearn pipes laid in conduits throughout the length of the vessel . 
the main building. The size of the pipes is calculated The inventor explains the effects of the collector thus : 
:; 0  as to give a maximum velocity of flow of 3 3  ft. per 'l'he collector, applied to the small boat used for the ex
second. Various boiler pressures will be used, but in periments, has the effect of doubling the force of pro
the majority of cases the pressure will be between 90 pulsion at the dead point, and of increasing the speed 
l b .  and 120 lb. pel' square inch. To provide for the con- of the boat by one-third. This fact has been confirmed 
de using engines, there will be two water mains run- by over a thousand experiments with more than thirty 
! l i ng paral lel with the steam pipes, and both 2 ft. different screws. A large number of experiments have 
d iameter-one for the cold water sel'vice bringing the given results. in which the force of propulsion was much 
water to the condensers, and the other for the retul'n more than doubled. The coll ector must not be regard
of the warm water. The administration pays the ex- ed as a device for improving the motion of the screw, 
hibitors of boilers, who supply steam for the general but rather as one which itself co-operates in the propul
service, at the rate of 8, 500 fl'. (£340) per ton of steam sion. 
delivered per hour during seven hours per day, and I In support of th is theory, Mr. Goui l ly performed be-
18Q working days. Should stealIl be required for a ,  fore the society four conclusive experiments on a small 
longer time than seven hours daily, the administration I scale, and with a boat of small size. 

Benoer'. Prophecle •• 
Samuel Benner, the great financial prophet, in a com

munication to the Real Estate Record and Builder's 
Guide, published in this city, makes a forecast of the 
financial and commercial conditions of the country for 
the coming three years. He reasons from analogy as 
well as statistics compiled from close observations 
through many years, and supports his predictions re
gl\rding future panics and prices with a philosophic 
course of reasoning which cannot fail to impress all 
and convince many. The following is the prophecy in 
full : 

My forecasts at present are not only for the year 
1889, but also include 1890 and 1891.  

It is a great desideratum to know when good times 
will commence, and it is also very important to know 
how long they will continue, and when we may expect 
the next panic and reaction in general business. The 
business men of this country do not desire a boom of 
short duration so much as they do a steady advance in 
prices and in the developments of trade-continuing 
for a number of years. However much they may de
sire this condition for future business, the records of 
commercial and financial history do not warrant us in 
making this kind of prophecy. 

Since 1825 this country has not experienced a con · 
tinued advance in the price of iron beyond four years. 
The resumption of specie payments by the government 
in 1879 was the 9ccasion for the boom in business fol
lowing that event. Now we have a decision by the 
people that protection will continue to be the policy of 
the government, making the occasion for the turning 
of the tide from depression to activity in all business. 
The depression in trade for 1898 was predicted thirteen 
years ago, and the prediction was also made at that 
time that the tide would turn, giving- us an era of busi
ness activity during the years 1 889, 1 890, and lR91 .  

The persistence of the repetition of these trade cycleR 
is becoming a commercial wonder, they ride triumphant 
over all events which have occurred during the past 
sixty years to oppose such regUlarity. These cycles 
have been verifying themselves through the introduc
tion of railroads, steamboats, the electric telegraph , 
the suspension of specie payments in 1837 and 1857, the 
panic of 1 873, through the Mexican war, our civil war, 
thrnugh all of our presidential t,erms since the adlllinis
tration of Jackson up, and up to the present time over
ride and defeat the aims of the present administration, 
while using the whole machinery of the government for 
re-election, with the avowed policy of a low tariff, 
which would depress our industries. 
What else can a reasonable person ask to prevent 

their repetition ? Better times and higher prices will 
prevail for the next three years, and no happening or 
opposition can prevent them. 

The outcome of the presidential election has laid a 
broad basis for a general recovery of confidence, an 
element that has been wanting for the past four years, 
which we have observed by the many idle furnaces, 
mills, and factories, and the lowest prices for nails, steel 
rails, and pig iron for a number of years. 

The year 1889 opens with cheerful hopes. Our crops 
during the past year have been abundant ; the prospects 
of an increased foreign demand for our surplus grain and 
provisions at advanced prices give the farmers renewed 
energy. We must look forward to a hot and dry sum
mer this year, as we are not yet beyond the period for 
a general drought ; however, with fair early crops busi
ness and prices will show considerable improvement in 
the spring months. 

We are at the beginning of a prosperous period, and 
the outlook is for a decided improvement and advance 
in the prices of iron, railroad stocks, and in aH manu
factured commodities. Whenever our manufacturers 
are prosperous, every industrial class is prosperous. 

I predict that the price of iron will advance, and the 
average price for the year 1889 will be higher than the 
average for 1888 ; and I also predict that there will be 
a wonderful advance in prices for iron, stocks, and all 
products and commodities in the year 1890 ; all business 
will be prosperous, it will be a year of good crops and 
the boom year in this period of activity. 

In the beginning of the year 1891 speCUlation will be 
at its height-a great business inflation-pig iron $50 
per ton in the markets of our country. I predict that 
there will be a panic in the year 1 891. The over-trad
ing and general inflation of business and expansion of 
credit and confidence will produce this result . The 
panic probably will be brought about by the effects of 
heavy rainfalls and floods, or by the collapse of some 
large financial business firm. This panic will be a com
mercial and financial revulsion , and will be followed 
by a long down-sweep of prices. 

.. . . � .  

New Method o C  Preparing Hydrogen. 

Mr. Stolba obtains a mixture of hydrogen and steam 
by heating lime water and iron filings to a high tem
perature. It takes but 150 grains of iron and as much 
lime to obtain 75 cubic inches of gas in 20 or 30 minutes. 
If it is desired that the hydrogen thus obtained shall 
be free from hydrocarburets, the presence of carbonate 
of lime should be avoided.-Le Genie Civil. 
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MARCH 23. 1 889.] 1titutifi t !tutritlu. 
DECISIONS RELATING TO PATENTS. 

u. S. Circuit Cou rt.-N orthern District or Il linois. 

SCHLICHT & FIELD COMPANY 'VS. CHICAGO SE WING 
HoU' to Mak e the Hair GroU'. J\IACHINE COMPANY et al. 

To the Editor of the Scientific American : Blodgett, J. : 
Experience has taugh t me that it is best to keep all The first, second, third, fourth, fifth, and seventh 

nils or grease from the hair. Don't let barbers oil it. I claims of patent No. 217, 90!"l, i ssued July 29, 1879, to 
find wetting with water best. At least once a week Frederick W. Smith and James S. Shannon, for an im
rub the yolk of an egg, or half of it , well i n to the hair provement i n  paper holders, sustained (citing Shan non 
and scalp, and rinse off thoroughly with tepid water'. " VS. Prin ting Company, 9 Fed. Rep . ,  2()5), and Held to 
It will promote growth and color, probably largely I be infringed by a letter file having its receiving wires 
d ue to the sulphur in the egg. 'l'his course has started arranged to rock forward instead of backward out of 
a new growth of hair with me, not very thick, but contact with its arched wires. 
better than none at all . - A. A change in the position of a part of a machine wi l l 

La!lsing, Mich. , February 26, 1889. not avoid infringement where the part transposed con-

• • • I • tinues to perform the same function as before. (Citing 
Petrifying Springs. Adams vs. Manufacturing Company, 3 Banning & 

A, 1 . )  To the Editor of the Scientific A mel'ican : 
There is a well known petrifying stream of water at .A party applying for a patent as a joint invent.ion of 

Knaresborough, Yorkshire, England, three miles from himself and another should be estopped as �gal�st a 
Harrowgate, the well known sanitarium. It is a cas- bona fide ?wner of the patent from defeatmg It by 
eade from the River Nidd abont 15 feet hi h nd twice : proof tendmg to show that he took a false oath or 
a,s broad, and forms an

' 
aqueous curtai:: t� a cave o�herw�se imposed upon the Patent Office. Having 

known as Mother Shipton's Cave. The dripping waters gIven h fe to the. patent by one oath, he cannot be 
are used for the purpose of petrifying anything sent to heard to d estroy I� by another. . . 
be hung up in the drip of the water ledge, which flows �here �wo parties w�rk togethe� m 

,
the makmg of 

over, as it were, the eaves of the cave. This ledge of �n mv�ntlOn, each maklIl.g .8uggestlOns t? the other, the 
limestone rock is augmented unceasingly by the ac- mVe?tlOn covered by a JOlnt . pl�t�n t  WIll general ly b.e 
tion of the waters which flow over it, This.cascade has conSIdered as the result of their Jomt efforts or contfl
an endless variety of objects hung up by short lengths butions. 
of wire to be petrified by the water trickling over them, 
as sponges, books, gloves, kerchiefs and veils, hunter's 
cap, fox, cat, dog, bi rds, boots, etc . ,  just as fancy 
prompts people to seek petrifying results. A sponge is 
petrified ill  a few months, a book or cap in a year or 
two, cat or b ird a little longer. 
A museum of many interesting things is to be seen in 

the house of the custod ian of the Mother Shipton Cave. 
The things petrified are mostly larger and somewhat 
misshapen by the gravitation of the silicate, making 
the mass larger on the u n der side of the suspension i n  
the cascade. A cat, for instance, has the legs nearly 
joined and larger in proportion than the body. One 
cat sho w n  i n  the museul ll had the head broken off at 
the neck, showing the whole was l imestone throughout, 
with not a trace of the organic structure of the original 
cat. A glove became like a hand. A book of sermons, 
a block of stone, from w h ich science may read its ser
mons thl"Ough without prin ting or leaves. WheI1 look
i l lg at th i s  cascade as an artist, I could not help think
ing of the poor old woman who lived before her time, 
and who was spared frolll t h e  fate of many thousands 
of hnman beings cal led witches, who have been burned 
by the ignorant mob or legal ly by the state officials, 
mostly at the instigation of the priesthood. It would 
be a fitting place for a statue of the historic personage 
-whose prophecies are one by one being verified-to 
be seated within the cave looking out through the 
veil of dripping waters on the visitors to the cave, and 
as fitting inscription in front, the words from a modern 
poet might be written : 

... All things are sacred in their time and !:5phere ! 
Naught can escape the action of this fact, 

Nor fail to yield an essence. growth, and share, 
Through med ia with affi nities to act." 

- The B"pic oja Day. 
I have a human head petrified, but bv what action I 

do not know. It was found in digging a-trench through 
gravel in the park at Bulstrode, in Buckinghamshire, 
Engl and. 

The subject of petrifaction is highly interesting, and 
deserves careful investigation. I believe lllany speci
mens of prehistoric tools, as well as organic remains, 
lUight be recovered from the earth if geologists were 
�lnalified to judge of tools by external formation. 
Geologists, unfortunately, are too often only book and 
stone stUdents, and not capable of j udgi ng by appear
Iwce of a petrified tool as a bit of stone only or not. 

I. CHARLES KING. 

22 Grove St. ,  N. W. , London. 

. . . . ..  

Executions by E lectriCity. 

The new law of the State of New York for the execu-
tion of criminals by electricity in place of hanging is 
now in force, and the State au thorities are engaged i n  
arranging the details of the electrical apparatus that 
is to be official ly employed. The New York Herald 
gives the following particulars of sOllie experiments 
lately made in connection with the subject : 

Half a dozen gentlemen learned in the sciences of 
electricity and surgery had been deputed by State 
aut.hority to visit Mr. Thomas A. Edison's famous 
laboratory at Llewellyn Park, Orange, N. J. , and 
there experiment on various lower animal s, with the 
object of ascertaining at what point of a human body 
the electrical current can most efficaciously be applied 

in order to secure instantaneous d eat h without burn
ing or disfiguring the flesh of the victim. Several un
lucky dogs and ca lves and one equine quadruped were, 
on the 1 2th inst. , sacrificed to science in this manner, 
and the results attained were regarded as thoroughly 
satisfactory and as demonstrating conclusi vely the 
utility and desirabi l ity of the alternating current as 
a means of producing sudden and painless death, 
whether applied at the head , the arms, feet, side, spine 
or any other point of the body. 

It was shortly after three o'clock when the experi
ments commenced. They were conducted in a large 
shed situated in the rear of the laboratory buildi ngs, 
and the electric c u rren t  was conveyed by wires from 
the main structure. Those present were Dr. Carlos 
F. MacDonald, of the State Asylum for the Insane at 
Auburn, Dr. A. D. Rockwell, a leading medical elec
trician of this city, Dr. Ed ward Tatum, demonstrator 
of physiology at the Pennsylvania State University, 
Harold P. Brown, a well known electrical engineer of 
this city, and A. E. Kennelly, chief electrician of the 
Edison laboratory, who represented the " Wizard of 
Llewellyn. " 
A large Newfoundland dog was the first victim. U n

conscious of its doom, the poor animal willingly sub
mitted to the placing in position of the fatal wires, the 
end of one being fastened to its right forepaw, while 
the other was placed in proximity to its brai n. Then 
the strength of the current was measured. All being 
ready, the circuit was completed, and in an incredibly 
short space of time the dog was dead . It had taken 
600 volts of electricity and sixteen seconds of time to 
dispatch him. A calf was the next suhject. It was 
carried, kicking lustily, i n to the spacious operating 
room and held while the deadly wires were arranged, 

Pai ..  , the Shiugles. this time at the base of the brain and near the heart. 
The Timberman very wisely remarks that it has In fifteen seconds from the completion of the circuit 

a.l ways seemed singular that in the use of paint to pre- the victim was veal. A big lllon grel dog, which had 
serve wood exposed to the weather, the fact that a been selected for the succeeding sacrifice, seemed some
shingle roof was omitted from the catalogue was in- what suspicious of the assemblage and declined to ap
variably the rule. This idea or oversight was one of proach the wires, He was dragged into position and 
those things in wh ich custo IU becomes habit, and be- stood shivering as if cognizant of his rapidly approach
cause every one else did so, all the rest followed snit. ing fate. A wire was affixed to his hind leg, another 
I t  is safe to presume that the custom of leaving the placed over his heart, and i n  less time than it takes to 
shingle roof u n painted originated in its angular form tell it the poor beast's anticipatory terrors were over. 
bei?g less expose� to the after effects of rain or snow. It was decided to offer up the horse next, and he A lIttle thought. WIll show the folly of such a conclusion was accordingly led in and prepared for the slaughter. w�len r�melll?erm.g the frail nature of a shingle and th e He looked a despondent, played-out sort of quad ruped, sl rght fastelllng It has. If paint would be useful on I and if he knew what awaited him, he certain lv did not 
any weather-exposed surface, i t  should certainly be so object. The same wires, several hundred volts and a on a roof. This fact goes without tel l ing, and in the few fleeting seconds led to his utterly painless de
!lresent style of .su bnrban residences the roof receives mise, and his carcass was dragged aside to make room 
Its share of palllt al ong with the rest of the building, for more calves and can i n es. Two medium sized mon
thus at once combining the useful with the beautiful. grels died for science, and three more i n n ocent calves 
It is certainly .singular t?at pai n t i n g  of roofs has not were butchered in a far more expeditious manner 
always prevaIled, and It adds much to the finished I that in vogue at t.he shambles. By that time the ex
( 'haracter of the building to see the roof painted. I perimenting party had solved any doubts that may 

1 8 1  

have previously existed in their minds regarding the 
certainty of quick death by the alternating current, 
and had gathered sufficient material upon which to 
base an opinion as to the best poin ts for application of 
the current. So they abandoned the roles of execu
tioners and turned their faces homeward. 

Mr. Harold P. Brown and Mr. A. E. Kennelly said 
the results attained could not haye been more satis
factory, but of course, not haviug yet discussed the 
subject, they could not publicly advance an Opi ll i o ll 

on the greater eligibil ity of one portion of the bod y 

than another for the application of the current. Death, 
pai n l ess a n d  speedy, had resulted in every i nstance. 
The force of the cnrrent used varied from five h u n d red 

to one thousand volts, alternating from two hundred 
and eighty to three hundred per second, thus ellJ phati
cally disproving the contention adyan ced by certain 
advocates of the continuous current that one t housand 

volts of the alternating current would prove compara
tively harmless, and that considerably over one thou
sand volts would be necessary to insnre death. The 
ti llle occupied had varied from ten seconds i n  the case 

of one dog to twenty-five seconds. As for the bod ies of 
the slain, they so completely escaped d isfignrement 
that the veal was perfectly suitable for h nman food , 

and it was returned to the butcher who had brought 
the calves to the laboratory. 

.. . . - .  
N e w  Process of" Hardeni ng Plaster of Paris. 

The French Academy of Sciences, says La Semaine 

des ConstruGteul's, has j ust received a com llJUnication 
from Mr. Julte on a n e w  p rOC'flSS of harden ing plaster 
so as to adapt it to the construction of floori n g  in pl ace 

of  wood, and to other purposes for wh ich it cannot be 

used in its ord i n ary state on account of its want of 

hardness and resistance to crnshing. 
MI' . .TuIte recommends the intimate llI ixture of �ix 

parts of plaster of good q u ality with one part o f  fi n e l y  

sifted, recently slaked white lillle. This  l lJ i xture i s  

em ployed l ike ordinary plaster. After it has becom e 

thoroughly dry, the object manufactured froln it i s  

saturated with a �olution of any sulphate whatever 
whose base is precipitated in an i nsoluble form by l ime. 
The sulphates best adapted for the purpose, from every 
point of view, are those of iron a n d  zinc. 

With SUlphate of zinc, the object remains white, as 
might be supposed. With sulphate of i ron,  the object, 
at first greenish, finally assumes, through desiccation, 
t,he characteristic t i n t  of the sesquioxide of iron. '.rhe 
hardest surfaces are obtained with iron,  and the resist

ance to breakage is twenty times greater t h a n  that of 
ordin ary plaster. In order to obtain a maxi m u m  of 
hardness and tenacity, it is necesmry to temper the 
limed plaster well in as brief a space of time as possi
ble, and with no more water than is strictly necessary. 
The object to be hardened should be very dry, so that 
the solution employed may penetrate it easily. The 
solution should be near the point of saturation, and 
the first immersion should not exceed two hours. If 
immersed too long, the plaster would become friable. 

The proportions of the lillie and plaster are arbitrary, 
and may be varied according to the results to be ob
tained ; nevertheless, the proportions of onc to six have 
given the best results. 

As it is important that the plastpr should not be 
spread over the surface by passing and repassing the 
trowel for too long a time, the fastest workman wi l l 
always be the best one to employ. 'Vhen sulphate of 

iron is used , the slabs are of the color of i ron rust ; but 
if linseed oil boiled with l itharge be passed oyer the 
surface, they assume a beautiful mahogany color, and 

offer a certain superficial elasticity to the tread. If a 
coat of hard copal varnish be added, the color becomes 
very beautiful. 

On spreading a two or three i n ch layer of l imed 
plaster in a room, and treating it in the way above 
described, we obtain a floor which is as smooth as a 
mirror, and which, i n most cases, fulfills the office of 
an oak floor, but which has the advantage over the 
latter of costing four times less. 

.. . . � .. 
Acroph obia. 

Among the many curious psychical experiences that 
are now attracting attention, the one to which the terlll 
. .  acrophobia " has been applied has many points of i n 

terest. It refers to an exa ggerated con ct i tion of fear 
when in high places. Dr. Verga has recently described 
the phenomena in his own cllse. Tho ugh by nature 
not at all timid, all his cou rage leaves h im when above 
ground. He has palpi tations in l tlounting a step lad
der ; finds it extremely unpleasant to ride on top of a 
coach, or even to look out of a first story window. H i s  
idiosyncrasy forbids him to use an elevator, and the 
mere thonght of those who have cast themselves d o w n  
from high places causps t i n gl i n g  all over his person.  

The thought of the earth spinning through space is 
enough to cause discomfort. He finds this fear growing 
upon him as sight and hearing become less acute, and 
what walking in high places was formerly possible for 
him is getting more and more difficult. A grpater or 
less degree of this fear is undoubtedly quite comlllon.  
A very intense form of i t  seems perfectly consistent 
with normal functions.-The Polyclinic. 
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THE LATE CAPT. ERICSSON AND HIS WORK. 

(Continued from first page. )  
moae of its practical application, tending to hasten the 
day of its final adoption . He illustrated his ideas by 
the construction of a boat, 40 ft. by 8 ft. , with two pro-

HOUSE IN WHICH ERICSSON DIED. 

pellers, and we gh-e herewith an illustration of this boat 
towing the barge of the Lords of the Admiralty on the 
Thames, in 1837. The rejection of his plans by the Ad
miralty, for the reason that " a boat propelled from the 
stern could not ue steered," is said to have been the prin
cipal reason why Ericsson, chagrined and disappointed, 
determined to come to America. To this 
course he was largely persuaded by Com
modore Stockton, of the U. S. navy, who 
secured his services afterward in the 
construction of the U. S. steam frigate 
Princeton, a vessel at the time considered 
by high naval authorities the best speci
men of a war ship afloat. 

The very next year after his arrival 
in Alllerica, Ericsson received the gold 
medal of the Mechanics' Institute, of New 
York, for a steam fire engine, which 
affords the subject of one of our illustra
tions. He had previously, however, made 
a practical demonstration of his acq uaint
ance w ith this subject by building a 
steam fire engine that did valuable work 
in extinguishing a fire in London in 1829. 
.I!'rom this time up to 1851, the inventor 
gave much attention to the development 
of his caloric engine. In the latter year 
a vessel made a trip from New York to 
Washington propelled by this motor, but 
it failed to come up to the ideas of the 

inventor in thE: development of large 
powers, and he thereafter withdrew it from the field 
of marine engineering. 

Capt. Ericsson had already been a most busy worker 
for half a hundred years on subjects connected with 
scientific, mechanical , and engineering matters when 
the war for the Union broke out. It is easy to see 

$cirutifi c �mrri tau. [MARCH 23, 1 889_ 
how, after the years of study and costly experiment he structions that only the most skillful men should be 
had devoted to almost all branches of naval engineer- employed, and the work continued at night whenever 
ing, and for which he had received such inadequate practicable. Each establishment was furnished with 
appreciation, his mind at once grasped the great possi- detailed drawings of every part of the structure, and 
bilities pre.sented by the emergencies of the situation. so exact were these drawings, that every part sent on 
When, therefore, the 
Navy Department at 
Washington adver
tised for plam fOI' 
i ron ·clad steam bat
teries, the efficiency 
of which was then 
considered h i  g h I Y 
theoretical, he speaks 
of it as a su bject 
which he had ., tho
roughly considered 
for years, " and he 
" was fully prepared 
to present plans of an 
impregnable s t e a  lit 
b a t t e r y  of light 
draught, suitable to 
navigate the shallow 
rivers and harbors of 
the C o n  f e d  e r a  t e 
States. " 

It would, obvious
ly, be superfluous, in 

th is place, to make 
any detailed refer
ence to that memo
rable naval conflict 
between the Monitor 

PARLOR CONTAINING HIS MODELS. 

and Merri lllac at Hampton Roads, in the spring of 
1 862, which affords the subject of one of our il lustra
tions. We have not yet seen the end of the revolution 
in methods of naval warfare which that conflict inau
gurated. And as we now look upon the plans and draw
ings representing this diminutive and unpretendi llg 
little gunboat, by the side of those called for by the 
great modern war ship, the comparison is the more 
impressive when we consider the years through which 
the engineer and inventor worked, without encourage
lIIent or outside countenance, to bring facts and prin
ciples now so well understood before the public. 

TRIAL OF HIS PROPELLER ON THE THAMES IN 1837. 

The plans of Captain Ericsson were not accepted by 
the Naval Board without a good deal of difficulty ; but 
when once the direct authorization to build the Moni
tor had been made . he proceeded with the work with 
his usual energy and clearness of foresight. He divided 
the work among three leading establishments, w ith in-

board fitted the place for which it was intended, and 
this novel craft, with battery and steam machinery 
complete, was launched in one hundred days from lay
ing the keel plate. 
During and after the war, Captain Ericsson continued 

to give great attention to the perfection of plans for 
subsequent Monitors adapted for sea-going, and in the 
latter part of 1878 h is Destroyer, which forms the sub
ject of two of our illustrations, was launched from the 
Delamater iron works. ThiR is an iron vessel, 130 feet 
long, 17 feet wide, 11 feet deep, protectf'd by a wrought 
iron breastwork of great strength near the bow, and 

adapted to use a suhmarine gun of 16 inch 
caliber and 30 feet length, the muzzle pro
jecting through an opening in the stem 
near the bottom. The intended weight of 
the projectile is 1 , 500 pounds, including 
an explosive charge of 300 pounds of gun 
cotton. This boat is intended to super
sede more costly steam war vessels, to 
attack bow on, alld to discharge its pro

jectile at a distance of only 300 feet from 
the vessel attacked. The narrow beam, 
almost total submergence, and great 
speed to be obtained in these boats would 
make it difficult for a great ironclad to 
surely guard against their approach, while 
it is claimed that nettings could not StOP 
the progress of such a projectile, and ar-
1110r plates two feet thick would be no 
protection from the shattering effects of 
such an explosion of gun cotton as the 
gun is designed to carry. In 1885, the 
Senate passed a bill for the purchase of 

the Destroyer for the United States navy, 
but the bill failed to become a law. The 
Destroyer now lies at the Brooklyn navy 

yard. It is said that 40 boats of this type could be built 
in New York City inside of 90 days, should the emer
gency arise cal l ing for their use for harbor protect ion. 

During all the later years of his l ife Captain Eric�son 
gave much attention to the production of It solar en · 
gine, making many experimental trials, but this work 

LOCOMOTIVE BUILT IN ENGLAND IN 1829. FIRE ENGINE FOR WHICH HE RECEIVED GOLD MEDAL FROM 
lIECHANICS' INSTITUTE, NEW YORK. 
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was in continuation of the studies of his lifetime, in 
which he has principally sought to develop the theory 
that " heat is an agent which undergoes no change, 
and that ollly a small portion of it disappears in exert
ing the mechanical force developed by our stearn en
gines. " The idea has not yet been pushed to a success
ful solution, but in a paper published by him in 1884 
he states that, with reflecting plates of 130 by 
180 inches, and a stearn cylinder 6 by 8 inches, he 
obtained a speed of engine of 120 
turns �er minute, with an absolute 
preSSUI'e on the working piston of 
35 pounds per sq uare inch . It seems 
quite probable that studies and ex
periments in connection with this 
sun Illotor occupied almost the ex
clusive attention of the great in
ventor during his last days. 

The funeral, from Trinity Church, March 11, called I workmen gathered from all the surrounding country to 
together an audience of citizens of distinction such as make a gala day of the event . 
is rarely brought together, to do honor to the memory We are indebted to Col. "Y. C. Church and the C ent
of one who had become great as an engineer and in- ury Co. for some of the facts and several of the illustra
ventor. There were present delegations from the Me- tions in this article. 
chanical Engineers' Society, the Union League Olub, 
the Navy Yard, the Swedish Society, and the workmen 
of the Delama ter Iron Works, large numbers of whom 
failed to gain admittance to the church. 

. � . . .  
A Mile a Minnte and Faster than the 'Villd. 

There has been splendid ice boating from Carth age 
Landing to Fishkill for several days on the fiats, and a 

rattling race was sailed there re
cently. The course was two miles 
and a half frolll Carthage Landing 
to a turning stake and return. The 
wind was blowing strong west-south
west (velocity probably 25 mi les per 
hour) and the ice was in splendid 
condition. 

The house in Beach Street, New 
York Ci ty, where Captain Ericsson 
died . and where he had lived for 
more than twenty years, forms the 
subject of three of our il lustrations, 
one view representing the back 
parlor on the first fioor. His work
shop was the front room on the 
second floor, facing the great freight 
depot, which took the place of a 
beautiful park that existed there 
when he first took up his abode 
here. During his last years he was 
very careful of his time, having 
two assistants at his work, Messrs. 
Samuel W. Taylor and Valdemar 
F. Lassoe, who also carefully 
guarded him from the annoyance 
of intruders. It is said that he 
used to rise at seven o'clock in the 
morning all the year round. Exer
cising and bathing occupied the 
next two hours, and then he break
fasted, generally on dried brow ll 
bread prepared after a receipt of his 
own, two or three poached eggs, and 

INTERIOR OF THE DESTROYER, LOOKING TOWARD THE BOW. 

The starting boats were the Ran
ger, owned by Merritt Bros. , B. W. 
Van Voo�hees, owned by Mr. Pink
ney, and the North Star, owned by 
11r. Isaac Miller. The judge and 
starter was Robert Dunwoody. 
Quite a number of people witnessed 
the' contest. The three boats got 
away evenly; and bore away east 
of south, the Ranger taking the lead 
right away, followed closely by the 
Van Voorhees, North Star being a 
close third. It was a lifting breeze 
for the two latter, but the Ranger, 
being a lateen, stayed down to her 
work, and made the turn ten sec
onds ahead of the Van Voorhees, 
North Star rounding third, five sec
onds later. On the run up the river, 
the New York express train due here 
at 1 : 58 P. M. was passed by the 
Ranger at lightning speed almost ,  
the Ranger beating the Van Voor
hees in handily, all three boats 
maki ng the race in the following 
order : Ranger, 5 minutes ; B. 'V. 
Vall Voorhees, 5: 20 ; North S tar, 

tea with plenty of milk. He dined at four, the meal 
consisting of vegetables, tea, and bread, with not more 
than an ounce of meat. He took no other meal. He 
did not use tobacco nor drink wine, beer, or spirits, 
because he thought they were not good for him. He 
worked in his shop as a rule from ten or balf-past ten 
A. M. to four P. M. , and from about six to eleven o'clock 
in the evening, often taking his only outdoor exercise 
by long walks after the latter hour. 

The inventor received many honors from his native 
country, where he was held in higil regard by the peo
ple as well as by the government officials. The picture 
which heads our illustrations represents a monument 
erected in 1867 to mark hi" birthplace, a cottage now 
occupied by an inspector of local mines. It is a silllple 
granite shaft, eighteen feet high, and weighing eighty 
thousand pounds. On the day of its dedication work 
was suspended in thE. mines and iron furnaces, and 

THE TORPEDO BOA.T DES'l'ltOYER AT SEA. 

5 :22. -Poughketplde Eagle. 
... � • I' • 

A HECEN'l' writer says that those nations which are 
given to the cultivation of vocal music are strong and 
vigorous, with broad, expansive chests. Vocal music is 
a good lung exercise ; it increases expansion of the 
lung tissue ; it calls into action tbe entire lung. thus 
making the apices less likely to develop organic disease. 
-Dr. Busey, Virginia Medical Monthly. 
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'tientifi e �meri eall. 
Natural History N otes. terously, and then sings, dances, and cuts up all kinds 

The Voice of the Lark.-Mr. J. S. Wood says, in the of fantastic capers. The effect continues about an 
Naturalist :  " The lark ascends until it looks no larger hO"llr, and the patient is extremely comical. When 
than a midge, and can with difficulty be seen by the the excitement ceases, the exhausted individual falls 
unaided eye, and yet every note will be cleady audible into a deep sleep, which continues for an hour or more, 
to persons who are fully half a mile from the nest over and, when he awakens, he is utterly unconsciou!! that 
which the bird utters its song. Moreover, it never any such demonstrations have been made by him. 
ceases to s ing for a moment-a feat which seems won- Why the Cat is not Harmed by a Fall.-It is quite won
derfll l to us human beings, who find that a song of derful to see a cat jump from a height. It never seems 
�ix or seven minutes in length, though interspersed to hurt itself, or to get giddy with the fall. It al ways 
w ith rests and pauses, is more than trying. Even lands on its feet, and these are so beautifully padded 
a practiced public speaker, though he can paoUse at the that they seldom or never get broken. 'Vhy does not 
end of each sentence, finds the applause of the audi- the animal get a headache after its jump ? Why does 
ence a very welcome relief. Moreover, the singer and it not receive a concussion of the brain, as a man or a 
speaker need to use no exertion, save exercising their dog would if he performed a similar acrobatic feat ? 
voices. Yet the bird will pour out a continuous song To answer this, we must examine a cat's skull, when 
of nearly twenty minutes in length, and all the time we shall see that it has a regular partition wall pro
has to support itself in the air by the continuous use jecting from its sides, a good way inward, toward the 
of its wings. " 

. 
center, so as to prevent the brain from suffering from 

The Age of Animals. -Mr. Pouchet publishes in the concussion. This is indeed a beautiful contrivance, and 
Siecle the following reflections upon the age of ani- shows an admirable internal structure, made in won
mals : This question , except for domestic animals, is derful conformity with external form and nocturnal 
somewhat obscure, and is full of difficulties. The ex- habits. 
ample of the elephant that the Jardin des Plantes has Preserving the Colors of Flowers. --A process of pre
just lost proves nothing. The animal, as well known, serving the colors of flowers in dried specimens, as used 
died of phthisis at the age of about forty years, and in in Berlin, consists in steeping the plants in a solution of 
the prime of life. sulphurous acid containing one-fourth of its volume of 

We know of no rule that permits of conjecturing, methylated spirit. Delicate flowers require an immer
outside of direct experience, the length of animals' sion of but five or ten minutes, and thick leaves as 
lives. The stature, which regulates in so precise a man- much as twenty-four hours. They are then removed, 
ner the length of gestation (which is so much the the fluid is allowed to evaporatEl, and the plants are 
longer in proportion as the animal is larger), furnishes dried between paper in the usual way. 
no clew to the duration of life. The horse, which sur- The Hippopotamus, says Popular Sr;ience, seems des
passes man in bulk, lives to a much less age, and the tined to become extinct within the next twenty years. 
same is the case with the dog and the other domestic So many of the animals have been exterminated by 
animals. Is this a consequence of the conditions of the natives and sportsmen that they are now scarcely 
artificial existence in which they are kept by man ? to be met with. 
This does not seem very probable, but, on another The Poison of Eels.-It appears from a communica
hand, we have no idea that permits us to form conjec- tion made to the Regii Lincei, at Rome, that eels and 
tures, even, as to the age that animals may reach in a murenre possess a poison similar to that of vipers. In 
w ild state. What appears probable is that each car- them, it is not found in the mouth, and they have no 
ries in itself the faculty of living for a period of time organ for inoculating their enemies with it. So it is 
sensibly equal (aside from accident) to that of the other usually without any effect upon man, because in the eel 
animals of its species-a time that varies with each one eaten by him as food the poison i s destroyed by the heat 
in particular, but without there being anythi�g that of cooking, and also because, as is the case with the 
can teach us in advance upon this point. At all venom of the viper, it has no effect upon the digesti ve 
events, man and the warm blooded quadrupeds, even ways. 
the elephant, seem in this respect far from being the The .Fur ]Jog of Mantc.�001·ia. -Miss Gordon Cum-
best favored. ming has an interp.sting article in a recent number of 
As regards insects, we are much better informed. Blackwood's Magazine on the various uses to which 

Many butterflies see but a single spring. The egg I the dog is put among different peoples. 
hatches, the caterp illar develops, the butterfly takes ! Among other varieties, she describes one which is 
wings, couples, lays eggs, and dies. The egg passes bred in large numbers in Mantchooria for the sake of 
through the winter, and in the following year gives a its skin and fur. The breeding of this dog on farms 
new generation, which will l ive neither a longer nor devoted to the purpose is carried on just as regularly 
a shorter length of time. there as is that of sheep in Australia. The fur of the 

The Cunning of Swallows.-Birds are often said to dog attains its greatest value among the breeders when 
possess instinct, as distinguished from intelligence, by the animal is eight months old, during the winter suc
which is meant, apparently, that such knowledge as ceeding its birth. This is the age at wl)ich the animals 
they have is inherited, not acquired. " A bird always are killed, only those being preserved that are designed 
bui lds its nest. in one way," it is said, but few state- for breeding purposes. The dog farms are found in 
ments could be less exact. the vast territories of Northern Mongolia and Mant-

Our common cliff swallow, known also as the eaves chooria. There are thousands of them on whil'h hun
swallow and the " Republican ," formerly built against dreds of the animals are raised special ly for the mar
the face of a cliff, and as a protection against the keto On most others, the owners are satisfied to raise 
weather, the nest, i nstead of being open at the top, only the number of dogs necessary to keep up the 
was bottle shaped, the entrance being through a kind wardrobe and the supply of carpets for the house. The 
of neck at the side. Now that the country has become Mantchoorian race of dogs is certainly the most beau
populous, however, this swallow has taken to nestling tiful one that exists as regards the fineness and silki
under the eaves of barns, where it is shielded from rain ness of its coat. 
by the overhanging roof. The Weather Plant. -It is a well known fact that a 

Little by little, therefore, the wise bird has given up number of plants are more or less sensitive to pres
its more elaborate method of construction, till now you ent or coming atmospheric disturbances, and are con
may see, side by side, nests that arp. simple mud saucers, sequently called sensitive weather plants. A newly 
nests that are built in the old fashioned bottle method, discovered and very sensitive weather p lant has been 
and nests half way between the two extremes, show- made a subject of special study in relation to weather 
ing plainly that a process of adaptation is going on. probabilities by Mr. J. F. Nowack, a chemist, in Bo-

A Pennsylvan ia newspaper lately reported a very hemia. The plant in question has been observed and 
clever piece of work by a pair of these same eaves swal- tested during the last three years, and has indicated 
lows. They had built a nest in the old style under the weather fully two days in advance with surprising 
the eaves of a barn, and when it was done an English accuracy. This plant was original ly cultivated from 
sparrow took possession .  seeds obtained from the tropics, and, according to Pro-

The swallows made frantic efforts to dislodge the in- fessor Weiss, of Prague, its anatomical structure is 
truder, but could not drive her out . Then they went similar to that of the sensiti\-e tropical Mimosre (to 
deliberately to work and plastered up the neck of the which it seems to be allied), and its leaves are provided 
bottle with mud, burying the sparrow alive, after with movable joints to permit of their bending easily 
which they built another nest close by and occupied it in either direction. Professor Weiss finds in the upper 
as if nothing had happened. sides of the leaves a substance which has not yet been 

The Laughing Plant.-Palgrave, in his work on Cen- found in other plants, and which is thought to be the 
tral and Eastern Arabia, mentions a plant whose seeds actuating force. This substance is at present under 
produce effects analogous to those of laughing gas. observation . 
The plant is a native of Arabia. A dwarf variety is The Effect of Earthquakes upon Animals is discussed 
found at Kasum, and ano ther variety at Oman. which by Profes';or Milne in a recent number of the Proce8d
attains a height of from three to four feet, with woody ings of the Seismological Society of Japan. It is 
stems, wide-spreading branches, and light green foliage. known in a general way that animals exhibit great 
'I'he flowers are produced in clusters and are yellow in terror during these phenomena, even fishes taking 
color. The seed pods contain two or three black seeds part in the general alarm. The terrified dogs, cats, 
of the size and shape of a French bean. Their flavor horses, and cattle endeavor to get away, knowing full 
is a l ittle like that of opium, the taste is sweet, and the well that somet.hing abnormal is taking place. Sorne
odor from them produces a sickening sensation and is t imes, even, they become restless previous t.o the earth
slightly offensive. These seeds, when pulverized and quake. Hogs, dogs, and geese seem to be more sens i 
taken in small doses, operate upon a person in a very tive than other animals, Itnd according to the Japanese, 
peculiar manner. He begins to laugh loudly and bois- moles become exceedingly active before the event. 
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The frogs cease to croak, the horses begin to neigh, 
and the pheasants screech. This is not because these 
animals are endowed with any divinatory faculty 
whatever, but it is probable for the reason that they 
feel the first slight tremors that habitually precede 
the heavy shock. The inhabitants of earthquake re
gions so well know the susceptibility of animals that, 
since the great earthquake of Calabria, the inhal:rit
ants take to flight as soon as a horse neighs or a hen 
clucks. Sometimes, again, the shocks are preceded by 
a great mortality among mice, rats, or fish. This i s 
doubtless due to the eruption of poisonous vapors. 
Among other precursory signs of earthquakes learned 
from animals, Professor Milne mentions that of the 
exodus of certain creatures, such as rats and dogs, 
and the presence of flocks of restless birds. 

Classification of Fe1 ·ns.-As perhaps no species of 
fern exists which has not, in d ifferent classifications, 
successively belonged to several genera, Mr. G. Co
lombe, confining himself to French species, has en
deavored to find out whether any anatomical charac
ters exist that permit, concurrently with the external 
morphological ones, of establishing more sharply de
fined groups. He has found that the most constant 
characters, and, at the same time, the most easily ob· 
served ones, are offered by the form of the transverse 
section of the wood in the vascular bundles of the 
stipe, and which, from their peculiar constitution, Mr. 
Van Tieghem has recently llamed stelce. 

The A ncestors of the Dog.-Mr. M. Boule, in a note 
to the French Academy on the predecessors of the 
present Canidre, shows that, in the Miocene epoch in 
France, there were animals that offered some affini
ties with the dogs. In the Quatenary epoch, numer
ous species are found, and these seem to be identical 
with the present species. The deposits between the 
middle Miocene and the Quaternary furnish but a 
small number of data. Upon studying the remains of 
dogs taken from the Pliocene formation of Puy-de
Dome and Velay, Mr. Boule has found that, far 
previous to the Quaternary epoch, the Canidre offered 
a large number of species, and that these latter al ready 
realized the types of the present wolves, foxes, jackals, 
and dogs. The Canis Borbunimtl> of Perrier, while 
offering some affinities with the civets, Illay be consid
ered as an ancestrai form of the foxes. The Canis 
Etrascus was a very near relative of the present 
wolves. Another species had the dental formula of the 
cuon. Finally, a jaw from the Pliocene near P u y  ex
hibits the charlj.cters of certain races of domestic dogs. 
In the presence of such facts as these, it becomes 

difficult to admit, as has often been done, that all our 
races of domestic dogs are but artificial modifil1atiom 
of their congeners, the wolves and jackals. 

.. . . t" .,  
A. DIammo&h Elevator. 

The Canadian Pacific's new grain elevator, just com
pleted at Fort William, on Lake Superior, Elevator B, 
as it is called to distinguish it from the first elevator 
built there by the Canadian Pacific Railway Company, 
has a capacity of 1,400, 000 bushels. There are 14 ele
vating legs, each capable of elevating 7, 000 bushels per 
hour. Each of these legs is furnished with a self-clean
ing boot, the invention of W. J. Loss, the company'� 
Superintendent of Buildings. Owing to a provision 
having to be made for tightening the belt which carries 
the elevating buckets, there has always been a certain 
amount of grain remaining in the boot, which requires 
to be frequently cleaned out by hand, and always so 
when changing from one grain to another. 

This boot has an ingenious arrangement, by which !t 
shield is attached to the frame carrying the pulley. 
This shield is always just kept clear of the buckets, no 
matter what position the pulley takes in the boot while 
tightening the belt from time to time. G rain men will 
understand the advantages of always having a clean 
boot to start elevating with. 
The whole of these legs are driven by friction clutches 

attached to the shafting, two l ines of which are run the 
entire length of the elevator. These two lines of shaft
ing are driven by a single massive seven-ply rubber 
belt 56 inches wide and over 300 feet long. This method 
was first tried in Elevator B at Montreal, and found to 
work so satisfactorily that it was decided to accept the 
same arrangement at Fort William. This elevating 
machinery, with the steam shovels, will enable a train 
of 16 cars to be unloaded and stowed away in the bins 
in twenty minutes. .. . . . . 

MR. SYLVESTER BAXTER, lecturing recently at the 
Old South Church , Boston, on .. Berlin , " is quoted in 
Modern Light and lIe at as saying : " It is the most 
splendid city on the Continent. It is a model city, and 
has everything best of its kind . It has the most bril
liantly illuminated streets of any city in the world. 
There are over 1 0,000 telephones in use. The long dis
tance telephone i s being rapidly introduced. There is a 
pneumatic tube service for delivery of parcels, letters, 
etc . , a great improvement over our special delivery. 
This, in connection with the telegraph and telephone, 
i s  run by the postal service. The city railway is elevat
ed, and a great convenience. The street cars only stop 
at stated points. " 
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Heart Dl.eases. AN IlIU'ROVED CAR COUPLING, touches the skin, causes a painful burn. Where it is 

Under the title, " Is the American Heart Wearing A car coupling designed to be automatic in its opera- used in large quantities, this can be obviated by open
O ut ? "  Prof. J. W. Darling, M.D . ,  of the New York tion, and adapted to couple with drawheads of differ- ing the bottle, or, what is simpler, breaking it, under 
Howceopathic Medical College, recently read before ent heights, has been patented by Mr. Samuel Byrne, water. As its use becomes more extended, it will un
the New York State HOlnceopathic Medical Society a of No, 158 Robert Street, Toronto, Canada, and is doubtedly be put up in pearls or tubes containing only 
paper which is of con�iderable interest and value, in illustrated herewith, our engraving showing a plan as much as would be needed at one time in the average 
view of the numerous deaths attributed to heart fail- view partly in section, with two drawheads in the act houbehold. 
u re that have occurred in recent years in this country. of coupling. The link is held to swing horizontally in ------..... �I_iI.HI ..... ------

Dr. Darling states that disease of the heart is cer- the middle of the drawhead, and is formed with all ex- The United States Navy. 

tainly either more common among us than formerly tension pivoted in the back of the drawhead. The ex- Our readers are aware that the United States have 
or else the physician of the past fai Jed to recognize this treme inner end of the extension is forked, and adapted determined upon' making great additions to their navy. 
malady when it did exist. The object of his paper is to be engaged by a weight swinging from above it in At the same time a navy is not built in a day, even by 
to fathom the causes of the terrible mortality due to the center of the drawbar, the forks of the rear end Am erican e nergy ; and i t  will  be seen from the details 
cardiac trouble, to call attention to the indiscretions i straddling the weight to hold the link in an inclined which we are about to give that a good deal has yet to 
that give rise to certain forms of the malady, to show position in relation to the longitudinal axis of the be done before the country wil l possess a navy of even 
how persons suffering from organic heart disease can, drawhead. Instead of the weight, a spring may be em- respectable importance from a European point of view. 
by their own unaided efforts, prolong their days, to ployed to accomplish the same purpose. On one side The additions to the American navy may be divided 
account for heart fai lure as the cause of death in many of the link, in front of its pivot, is a curved plate, ex- under two heads, the first comprising u n armored ves
diseases which, without this factor, would be recovered tending vertically in the drawhead opening, and sels and the seco n d  armored vessels. Of the unarmored 
from, and to explain some of the most common forms adapted to be engaged by the link of the other draw- vessels, four are already in comm ission , viz . , the Dol
of heart disease and correct certain misconceptions head. On top of this c urved plate is an outwardly ex- phin, 1 ,485 ton s and 2,240 horse power ; the Boston, 
with regard to them, for it is popularly supposed that tending flange, on which rests the lower end of the 3, 189 tons and 3, 780 horse power ; the Atlanta, 3, 189 tons 
th ere is but one form of heart disease, and that invari- coupling pin. The rear end of the link extension is and 3,350 horse power ; and the Chicago, 4,500 tons and 
ably fatal. engaged by'a pin on the under sidQ of a rod sl id ing in [ 5,084 horse power. 

At the outset, the author states, as the result of his horizontal bearings, to the ends of which may be at- · The Dolphin carries one 6 in. rifle gl.ln ; the Boston, 
long experience and special study, that cardiac disease tached chains extending to the sides of the car. In two 8 in. rifle gUlls aud six 6 in. rifle guns ; the Atlanta, 
is not lIecessarily fatal ; that many apparently grave coupling two cars, the coupling pins are placed in their two 8 in. rifle guns and six 6 in. rifle gu ns ;  and the 
form s  are entirely recovered from ; that enlargement uppermost position, both pins being lSupported on Chicago, four 8 in. rifle guns, eight 6 in . rifle guns, and 
of the heart is not in itself a d isease ; that with serious the outwardly extending flanges of the respective two 5 in. rifle guns . 
valvular disease developed In childhood , patients have drawheads. The operator then, by means of the hori- Five other unarmored vessels were recentl y  launched, 
been known to live to be aged men and women ; and zontal rod, swings the extension and its link into the and will shortly be put in commission, viz. , th e Ch arles

that, with a large majority of those supposed to be suf- I position shown at the left in the ill ustration, causing ton, 3, 730 tons a n d  7,000 horse 1Jo wer ; the Baltimore, 
fering from disease of the heart, that organ is, in real- the coupling pin to drop and hold the link in longitu- 4,41 3 tons and 9,000 horse power ; the York town, 1 , 70C 
ity, perfectly sound, and, if affected at all, is suffering tons and 3,000 horse power ; the Petrel, 890 ton s and 

from the heart, and which are capable of proper hy- r� last named vessel is a dynamite cruiser, which is ex-
secondarily to functional disturbances of organs remote l ® 1 , 100 horse power ; and the Vesu vius, 725 tons. The 

gienic measures. � , . ,  pected t o  steam at the rate o f  2 0  knots per hour. 
Diseases of the heart may be divided into two gen- The Charleston will carry two 8 in. and six 6 in. rifle 

eral classes : those originating from an inflammatory . guns; the Baltimore, four 8 in . breech-loading rifle guns 
process within the heart and those originating from I and six 6 in. breech-loading rifle guns ; the Yorktown , 
without. In addition to these may be mentioned cer- six 6 in . breech-loading rifle g u n s ; the Petrel, four 6 i n .  
tain nervous affections of the heart which are second- breech-loading rifle guns ; and th e Vesuvius, three 15 
ary to disturbances elsewhere, which subside with the in. dynamite guns. In her trial tri ps before a board of 
removal of the cause. United States naval officers, the Vesuvius has developed 

The first class of cardiac diseases are common to all a speed of nearly 21� knots per hour, so that she has 
periods of life ; they involve almost exclusively the left m ore than realized the anticipations and estimates 
side of the heart, and more frequently the mitral valve, made respecting her. Her three 15 in. dynamite guns 
and result from an inflammation of the lining mem- will render her one of the most formidable vessels in the 
brane, the indocardillm. This inflammation is more American navy. 
intense along the edges of the valves, the tips of which Six other unarmored vessels are being built, viz" the 
subsequently develop a growth of fibrous tissue which \. ,�,,� � Newark, 4,083 tons burden and 8,500 horse power ; the 
causes a permanent deformity of the valve or orifice- ��\,"-". Philadelphia, 4,324 tons, and to attain a. speed of 19  
" valvular disease of the heart " -the result being a BYRNE'S CAR COUPLING. knots per hour ; the San Francisco, 4,083 tons, to at-
permanent obstruction at that point. tain a speed of 19 knots per hour ;  the Concord , 1 , 700 
A person suffering from valvular disease is crippled, dinal position, adapted to engage the curved plate of tons and 3,400 horse power ; the Bennington , 1 , 700 

" but," says Dr . Darling, " if the nutrition of the heart the link in the other drawhead as the cars come to- tons and 3,400 horse power ; and a first class torpedo 
bo good, by avoiding indiscretions and adopting an gether, the link of the other drawhead being thereby I boat, not yet named, 99 tons, to steam at the rate of 2il 
occupation that does not require great physical strain, swung outward into its recess, while the coupling pin knots per hour. 
by living on a le vel, as it were, life may be prolonged drops into the front end of the entering link. The Philadelphia is to carry t welve 6 in. breech -loll.d-
in comfort for m any years. All are liable to the dis- - , • I • ing rifle guns ; the Concord, six 6 in. breech-load ing 
eases producing this form of heart lesion, whether their A N e-w Deodorant. rifle guns ; the Bennington, six 6 in. breech-l oading 
l ives are good or bad, discreet or indiscreet, but not Bromine has for a long time been recognized as be- rifle guns ; and the torpedo boat, eight locomotive tor-
equally liable by any means. ing valuable in the treatment of gangrene and foul- pedoes. 

Heart d iseases of the second form are, save in excep- smelling ulcers ; but until recently its meritli as an Six other unarmored vessels have only reached at 
tional cases, the direct result of hereditary influences effectual and cheap deodorant have not been appre- present the projection stage. These vessels are a cruiser 
or of indiscretions in life, and by proper knowledge and ciated, according to the New York Medical Journal. of 5, 300 tons, to steam at the rate of 20 knots per han l' ; 
precautions can, in the majority of cases, be avoided ; It was brought into prominence a few months ago by two other cruisers of 3, 000 tons each, to steam at the 
or, if already established, be checked in their progress. Mr. Martin, the chemist of the Health Department of rate of 19 knots per hour ; two other cruisers of 2,000 
The predisposing causes of this form of disease are long this city, who suggested its use upon the earth thrown tons each , the speed of wh ich is still unsettled ; and a 
continued mental work, and such indiscretions as the up in laying the electric subways. As it is a by-pro- practice ship of 800 tons. 
habitual nse of wine or excess in the eating of food duct obtained in the manufact ure of salt, and is not As regards the new armored vessels of the Uni ted 
highly charged with nitrogen (E.uch as beef, mutton, used extensively in the arts, it is sold at a very reason- States navy, they are in a less forward state than their 
and venison), which bring about conditions of the able price-about seventy cents per pound. It has tb.e unarmored contemporaries. There are seven armored 
digestive organs, especiall y  of the liver, that result in property of precipitating the hydrocarbons of iI lum i- ships at present being built, viz. , the Maine , 6, 648 tOIlS 
arterial changes which cause the heart to fail long nating gas , and thus can be used to deodorize the earth a n d  9,000 horse power ;  the Texas, 6, 300 ton s a n d  8, 000 
before it should, The author unhesitatingly asserts exposed in excavations in the vicinity of gas mains. horse power ; the Puritan, 6,060 tons and 3 ,058 horse 
that the forms of heart disease which kill so suddenly, More valuable than this is its effect upon decomposing power ;  the Terror, 3,815 tons and 838 h orse power : the 
and which do not result from endocarditis, or the pres- organic bodies, which it renders completely inoffensive. Miantonomoh, 3,815 tons and 1,030 horse power ; t h e  
ence of a specific poison in the blood, arise in nearly This property renders i t particularly valuable for use Amphitrite, 3, 815 tons and 1 ,000 horse power ; a n d  the 
ev'ery instance directly from the pathological condition in stables, privy vaults, urinals, cesspools, or in any Monadnock, 3,815 tons and 3,000 horse power. 
known as " gouty diathesis, " or lithfemia, due to certain place which may contain foul-smelling organic matters. The Maine will carry four 10 in . and six 6 in . breech
disarrangements of the liver. Conceding that liver dis- It is soluble in about thirty-three parts of water ; but loading rifle guns ; the Texas, two 12 in.  and six 6 i n .  
turbance is the primary cause o f  the premature wearing a solution of this strength is not advisable, as there is I breech-loading rifle guns ; and the Puritan, t h e  Terror, 
out of the heart, it is proper to ask :  What mode of life a constant escape from it of the vapor of bromine, the Miantonomoh, the Amphitrite, and th e Monad n ock 
will  prevent these diseases ? and, When they do exist, which is very i rritating to the eyes n.nd air-passa�es, will each carry four 10 in . breech-loadi n g  rifle guns. 
how shall a life be regulated so as to avoid sudden and which may even attack wood and metals. For Plans have been prepared, but the bui ld i n g  has not yet 
death, or the rapid failure of that most vital ?f a�l ordinary purpo�es it is used in solutions containing I been

. 
commenced, of a vessel i ntended for coast def

.

�nse. 
organs, the heart ? The answer to the first questIOn I S  one part by weIght to about eight hundred of water. She IS proposed to be of 4,000 tons b u rden an d iJ,400 
simple enough : A discreet life, temperance in alI In this strength it may be used freely without its horse power. This at present u n n amed. vessel will  carry 
things, and particularly the avoidance of the above 

I affecting anything which it may touch. A few gallons l one 16 in. 115 ton breech-load ing rifle gun , one 12 in. 48 
menti?ned in disc�etions, e�pecial �y the . habitual use, used daily will remove all ammoniacal odors from ton breech-loading rifle gun, and one 15 i n .  dyna

, 

m i te 
even In moderatIOn, of stlmulatmg drm ks, and the stables, or a few quarts will thoroughly deodorize the gun. An arm ored cruiser n o t  yet named, and proposed 
ingestion of too much meat. In answer to the second entire plumbing system of an ordinary house. It also to be of  7, 500 tuns burden, is also in contemplation , 
question, the author quotes approvingly the three fol- might be used with advantage upon ordinary house but has not yet been commenced . 
lowing rules laid down by Dr. George Harley : (1) Take garbage, which usually becomes offensive so speedily In closing these details, we may add that Great 
exercise without fatigue, (2) n utrition without stimula- in warm weather. There would appear to be scarcely Britain has now 10 war vessels of 3,000 tons and up-
tion, and (3) amusement without excitement. any limi t to its usefulness in this branch of sanitary ward , with a minimum speed of 19 knots per hour ; the 

.. , • I .. science ; and it will, as soon as its merits are better United States, 8 ;  France, 5 ;  Spain, 3 ;  Japan, 2 ;  and 
Alcohol. known, undoubtedly be adopted universally as a sub- Russia, 1 .  The United State�, accordingly, now claim 

The death rate in the case of brewers, commercia.l stitute for the deodorants now in use, which usually that In the important matter of high speed war ships 
travelers, and other classes exposed tv the temptation act by substituting one unpleasant odor for another. they now rank second, and are not far beh ind Great 
of frequent alcoholic drinking is six times greater than The only drawba.ck in its use lies in the fact that the Britain. The Americans are, in fact, going in heavily 
in all the other industries combined.-Medical Review. undiluted bromine is strongly corrosive, and, if it for high speed cruisers.-Enginee1·inf/. 
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RECENTLY PATENTED INVENTIONS. 

Engineering. 

ROTARY ENGINE. - Arthur T i c  k I e, 
Brooklyn, N. Y. A piston i. mounted to rotate within 
a cylinder, a gate being held to slide in the cylinder and 
forced against the piston by live steam, there being a 
steam chest on top of the cylinder, with a sl ide valve, 
with which exhaust valves simultaueously move, and 
other novel features, designed to utilize steam to the 
fullest advantage, and be readily reversed. 

SP:CED INDICAToR.-Emmet N. Barber, 
Kent, Ohio. This invention covers various novel 
details and combinatious of parts, and is based on the 
principle of forcing a certain vol ume of liquid, as 
alcohol, oil, etc.,  through au aperture at a certain pre.· 
sure iu a certain time, the volume being increased or 
diminished without chauging the pressure or the time, 
by increasing or decreasing the size of the aperture. 

SPEED INDICATOR. -- The same invent
or has patenteG a further invention covering a com· 
partment in which operates a piston actuated by the 
pressure of a continuous stream of a 1Iuid forced into 
the compartment by a device actuated by the moving 
part the speed of which is to be indicated, the second 
compartment being filled with the same 1Iuid and 
having a piston which compels the other piston to 
change its position slowly,  in connection with a dial 
and pointer operated from the main shaft. 

FURNACE.-Gottfried Pietzka, Witko
witz, Moravia, Austria·Hungary. This is a rotary 
double 1Iame furnace, for use in puddling or welding 
pig iron, or for mauufacturing Martin steel , the fur
nace being adapted to be turned so as to avoid loss of 
heat and time in clearing away the iron, and also to 
increase the quantity and improve the quality of the 
product, the invention covering various novel details 
and combinations of parts. 

ElectrIcal. 

CURRENT REGUL�TOR. - Joseph W. 
Balet, New York City. This invention combines a 
series of storage batteries with a series of switches 
under control of the main current and the motor, by 
which the current not used and any surplus will be sent 
into accumulators to be stored for future use, and to 
control the charging of the secondary batteries, so that 
the current shall cease in a particular battery when the 
maximum charge is reached. 

CURRENT REGULATOR.-The same in
ventor has patented a further invention consisting in a 
translating device formed of a helix and a pair of soft 
iron bars supported movably in the helix, each bar 
being connected with a switch arm adapted to move be· 
tween a pair of contacts connected with the circuit in 
which the helix is placed, the device being adapted for 

' use in connection with any electrical cirCuit, but es. 
pecially for use with storage batteries. 

Mechanical. 

WIRE DRAWING MACHINE.-Frederic 
Smith, Halifax, York County, England. This machine 
, is arran!(\ld to draw several wires simultaneonsly, each 
wire being reduced by drawing it through a series of 
dies by means of drawing-through pulleys driven at 
gradually increasing speeds, the objects of the improve· 
ment being tQ increase production and diminish the cost 
of such machines. 

SHUTTLE MOTION.-William F. Hitch· 
cock, Homer, N, Y. By this invention the shuttle is 
carried back and forth in a positive manner, and not 
thrown, the shuttle being adapted to hold a circular 
disk bobbin that carries the filling thread or wire, and 
actuated by hollow shuttle carriers, the automatic catch. 
ing and releasing of the shuttle from the carriers form
ing an important feature of the invention. 

DRILLING MACHINE.-Richard Ham
mond, Buffalo, N. Y. This is a central drilling tool, 
with two outer drilling tools held parallel therewith, 
and mounted in bearings to swing from the central tool, 
making a multiple drilling machine especially adapted 
for drilling apertures for the rivets in boilers when the 
plates are in place. 

RAIL DRILL. - Meritt W. S m i t  h, 
Waverly, N. Y. This is a machine whicb h a s  a frame 
carrying a rotating aud endwise movable spindle, with 
gearing for rotating the spindle, and other novel 
features, especially adapted for drilling fish plate bolt 
hoies in railway rails, with economy of time and labor, 
the drilling tool being automatically fed. 

SCREW DRIVER. - Oarl A. Strasser, 
Baltimore, Md. This is a compound tool intended for 
uoe by piano makers and repairers, carpenters and 
others, and is designed for use ID turning screws in 
corners or otller obstructed positions, while it has a 
handle bar with notches or slots to receive pins or wires, 
to.straighten them when bent. 

WRENCH.-Joseph Tomlinson, Folsom, 
Cal. This invention covel S a novel construction and 
arrangement of parts in that class of wrenches in 
which the jaws are pivoted witbin a frame or casing 
and are cansed to clamp the nut by a sliding handle en· 
gaging the rear end of the jaws, and in which the lever 
jaws can be held locked in a closed position when 
desired. 

STAVE MAKING MACHINE.-William J. 
Wright, Cooperstown, Pa. This is a machine wherein 
the billet passes through the various stages necessary 
to complete the stave, and as it progresses, automati
cally controls and sets the cutting devices so as to cut 
both the bevel and form the bilge of the stave in exact 
proportion in relation to the width of the billet. 

A&,rlcultural. 

DRAG AND HARROw,-John R. Good
man, Calumet, Mo. The drag and harrow are each 
composed of jointed sections, the two being hinged to· 
gether so that they may be used interchangeably if 
desired, or the drag may be used to break the clods and 
level the ground, while the harrow following j ust 
behind will loosen up the soil aDd prepare it for _ding. 
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STACKER.-Thomas Berry, North Fork:, 
Ky. Combined with a base frame is a vibratory and 
vertically rocking table monnted thereon, and a trunk 
mounted upon the table, wherein the straw or hay will 
be continuously conveyed from the thrashing machine 
and deposited at a distance in advance of the trunk in 
a semicircular rick; 

SHOCK BINDER. - C h r i s t i a n  B e  u, 
Moline, Kansas. 'rhis invention relates to a light and 
readily portable device for compressing shocks of corn 
or grain, while also providing a means for expeditiously 
aud conveniently tying the shocks when compressed, 
the invention covering various novel features of con. 
struction and combinations of parts. 

GRAIN SCOURER. -- Peter P r o v 0 s t, 
Menominee, Mich. This invention covers novel details 
and combinations of parts in a machine for scouring 
and cleaning grain, in which the process is facilitated 
by causing the kernels to rub against each other and 
against the several parts in the interior of the main 
cylinder of the machine. 

Miscellaneous. 

MEAT BROILER.-Annie Caller, Albany, 
N. Y. This broiler consists of a folding skeleton 
frame so connected to guide rods on the base as to be 
readily moved to either end of the base and either 
member of the frame presented to the fire, to provide 
for the ready turning of the meat without removing it 
from the broiler and without removing the latter from 
the fire. 

STOVE OR RANGE.-George G. Kniffin, 
Brooklyn, N. Y. This invention provides a connter
balance drop door specially adapted for use at the 
oven, the door being attached in a simple and durable 
manner, and means being provided whereby the doors 
will be easy of accesli in case repuirs are needed. 

FRUIT DRIER. - Henry A. Crandell, 
Harrison, Ark. The drying chamber of this apparatus 
has movable supports on which the trays rest, project· 
ing into the chamber, and a rotary shaft with eccentric 
disks which engage and move back the supports and 
release and lower therefrom one tray at a time, the 
green fruit being introduced at the top of the chamber, 
and removed from the bottom when dried. 

STEAM RADIATOR.-Daniel H. Streeper, 
Norristown, Pa. This invention covers an apparatus in 
which are combined telescopic tubes for regulating the 
discharge of water from:steam radiators, for the purpose 
of varying the steam room of the radiator, according to 
the amount of heat required. 

NEEDLE.-Samuel M. Nee ly, Smith's 
Turn Out, S. C. This is an eye point needle designed 
to be nsed by hand for sewing bags and other coarse 
work, and is adapted to carry its own ball of thread, 
whil e  the needle may be of the longitudinally grooved 
description or otherwise. 

FOLDING STEP. - Harrison T. Cork, 
Marshall, Ill. This step consists ess�ntially of a casing 
with a spring plug and arranged for connection with a 
vehicle body, a standard moving vertically within the 
casing, and a step hinged to an arm carried by the 
standard, making a vehicle step adjustable as to height, 
and which can be folded out of the way when not in 
use. 

TRUNK FASTENER.-Joseph R. Shoe
maker, Durango, Col. This , is a corner brace for 
trunks, valiAes, and similar articles, to facilitate ropine: 
and strapping the trunk or package after it has been 
locked, whereby the rope is kept in place aud prevented 
from slackening and slipping off, aud the binding rope 
is prevented from being cut by the angular portions of 
the trunk. 

DUMP CART. - Hartwell A. Wilkins, 
New York City. The cart body is rigidly mounted 
upon a cranked axle to which the shafts or thills are 
connected by hinge joints, the body being held from 
accidental dumping by a tongue carried by a vertical 
crank shaft and engaging a keeper secured to the body. 

SHIPPING PACKAGE. -Isaac L. Rock, 
Mooers, N. y, This invention provides a simple and 
inexpensive fastener for the covers of butter tubs, pails, 
etc., a square loop being pivotally connected to one 
side of the pail and a loop to the opposite side, upon the 
free end of which tnrns a cam lever, the lever being 
turned downward over the cover to hold the latter in 
place. 

GATE.-George Ford, New Harmony, 
Ind. This gate is made with inclines, means for lifting 
the gate, and bearings for the inclines of the gate, such 
bearings being movable, giving a compound movement 
of the gate, part by the movement of the bearings in 
their guides and part by the inclines of the gate moving 
down the bearings. 

DYNAMITE.-John WaiIen, Hancock, 
Mich. This invention covers a new composition of 
matter to be nsed as a high explosive, the composition 
not being affected by moisture, imd not susceptible of 
change except when exposed to a temperature exceed
ing 110· F. It consists malDly of nitrate of soda, 
decayed wood, sulphur, carbonate of soda, and nitro· 
glycerine having collodion mixed with it. ' 

INSECTICIDE. - James M. A. Miller, 
San Mateo, Fla. This invention covers a process of 
producing an Insect.destroying compound especially 
designed for use on frui' trees, and consists in adding 
sulphur to lime while the latter is  being slaked and 
afterward dissolving the ingredients in water. 

FULLING WOOLENS.-Reuben C. Ruth
erford, New York City. This invention covers a 
meth<;ld of restoring shrunken woolen fabrics to tbeir 
original dimensions and textnre, the method consisting 
in 1Irst steaming the fabric to soften the 1Ibers, then 
stretching the steamed fabric while moist aDd heated, 
and 1Inally drying the fabric. 

CAMERA SHUTTER.-William Shakes· 
peare, Jr., and Garrett W. Low, Kalamazoo, Mich. 
This invention relates to camera shutters, in which a 
pair of lw1ualng 11114111 or w11li- ,""rallpe!" to �I'roaoll 

and recede from each other are nsed to cover or expose 
the opening in the camera which face. the lens through 
which light is admItted when making an exposure, the 
invention covering special means for operating the 
slides, and special construction for taking stereoscopic 
pictures, with various other novel features. 

HARMONIGRAPH. - Joseph A. Decuir, 
N�w Orleans, La. This is an apparatus by which 
music, as played on a piano or other instrument, may 
be suitably indicated on a sheet of paper, the construc· 
tiou being such that paper is fed steadily forward and 
lines drawn thereon, the lines being broken by depress· 
ing the keys, the breaks in the lines indicatlDg the 
notes, and the length of tbe breaks indicating the time 
due the notes. 

P A V E M E N  T.-Murty Cunningham, 
Bellefonte, Pa. Tbis is a composite pavement, the 
composition consisting of _ broken stone or its equiva
lents, coke screenings or screened coal ashas, coal tar, 
sulphur, a coloring material, and tallow, there being 
applied to the top layer a mixture of cool tar, sulphur, 
coloring material, and hot tallow, the compositIOn 
being about five inches thick, in several layers, where 
the wear i. heavy. 

STOVE PIPE VENTILATOR.-George L. 
Jones and Eusebius M. M. Miles, Chippewa Falls, Wis. 
This is an attachment for the dranght pipes of cook 
stoves, in which a hood is held over th" stove to receive 
the smoke, gases, etc., the improvement providing for 
the ready adj ustment of the hood , to give convenient 
access to the stove, and affording means for moving 
parts of the hood without disturbing the remamder. 

SAFETY GUARD FOR RAZORS.-Terence 
F. Curley and Albert S. Granger, Brookiyn, N. Y. 
Combined with a tubular razor back pivoted in a 
handle is a razor blade inserted in the back and a 
swinging reversible guard pivoted upon the razor back, 
and capable of swinging against either side of the blade, 
the reversible guard having oblique ribs or corrugations 
on opposite sides. 

SAFETY GUARD FOR RAZORS. - The 
same inventors have patented a further invention in 
which, combined with a slotted tubular back, provided 
with a hollow shank and a razor blade held by the back, 
is  a guard which may be swung back from the edge of 
the razor blade, to permit of shifting the blade and 
sharpening the razor, the object of the guard being to 
prevent the razor from cutting the tlesh. 

PARALLEL RULER.-Sherman M. GOBS, 
Counci l BluJfs, Iowa. This rule consists of a blade 
connected by links with a second blade extending 
parallel with the 1Irst one, both blades being provided 
with inclip.ed tlanges having graduations. 
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The ch.arge flYr IlIsertion under th.1JJ head is One Dollar 
a lim.eJOr each ilIsertion ; alJUut eight words to a tine. 
Adverti6ementB must be received at '[1/.IlJlication ((//ice 
as early as Thur8day morning to appear in 1IliWt i8sue. 

For Sale or Lease-Machine shops for iron and wood. 
Iron and brass fouudry and tools. G ood water power, 
with lI(overnor. Address P. O. box 83, Milford, Delaware. 

OurioBitieB Of U. S. PatMit Ojftce. A great book. 12 pp. 
pamphlet tor stamp. W. C. Raymond, 8yracuse, N. Y. 

Wanted-l00 or more machinists or amateurs to send 
for model lenglne castings. Com plete In sets, $2.50 to 
$10.00. Send for circular. J.owell Model Co., 170 Merri
mack Street, Lowell, Mass. 

Wanted-Heavy shaping machine. Buffalo Steel 
Foundry, 'Bulfalo, N. Y. 

For Sale-Fifteen horse power Otto gas engine. Call 
at or address fj{ Beekman St., New York. 

For best casehardening material, address The Rogers 
& Hubbard Co., Middletown, Conn. Send for Circular. 

For Sale-Steam heater pateut. Well introduced. 
Cheap to manufacture. Jerome L. Boyer, Readinll(, Pa. 

Water purification for cities, mannfacturers, and 
private users. The only successful legitimate system. 
Hyatt Pure Water Co" 16, 18 & 20 Cortlandt St., New York. 

--Ball FJngiw. --
Automatic cnt·off. Ball Engine Co., Erie, Pa. 

Philip Parsons, Bishopsgate Within, London, solicits 
lIjI(encies for the sale of American goods In Eugland. 

Screw machines; milling machines, and drill presses. 
E. E. Garvin & Co., 1 39-143 Center St., New York. 

For the best Hoisting Engine for aU kinds of work, 
address J. S. Mundy, Newark, N. J. 

Presses &; Dies . Ferracute Mach. Co.,  Bridgeton, N. J ,  
Perforated metals of all kinds for all purposes. The 

Robert Aitchison Perforated Meta! Co., Chicago, Ill. 

The Holly Manufacturing Co., of Lockport, N. Y., 
will send their pamphlet, describing water works ma
chinery. and containing reports of tests, on application. 

Pedestal tenoner. All kinds woodworking machinery. 
C. B. ROll(ers & Co., Norwich, Conn. 

Iron, Steel, Copper, and Bronze Drop Forgings of 
every description. Billings & Spencer Co., Hartford, 
Conn. 

The Improved Hydraulic Jacks, Punches, and Tube 
lIIxpanders. R. Dndgeon, 2i Columbia St., New York. 

Investigate Edson's Recording Steam Gauges. Save coal, 
etc. Write for pamphlet. J .  B. Edson, 86 Libertv St., N.Y. 

Hoisting Engines, Friction Clutch PnUrys, Cut-off 
Couplings. The D. Frisbie Co .. 112 Liberty St., N. Y. 

Tight and Slack Barrel Machinery a specialty. John 
Greenwood & Co .. Rochester, N.Y. See iIlus. adv., p. 28. 

Rotary veneer basket and fruit package machinery. 
I. E. Merritt Co., Lockport, N. Y. 

1. Elegant plate in colors showing elevation in per· Belting.-A good lot of second hand belting for sale 

spective and plans of an attractive residence cheap. Samuel Roberts, 3159 Pearl tit .. New York. 
costing five thousand dollars, sheet of details. Rollstone variety lathe-bores, beads, and turns at the 

2. Plate in colors of a cottage for three thousand same time. Rollstone Machine Co., ]fUchburg, Mass. 
dollars, with plans, elevations, sheet of details, 
etc. 

3. Perspective and plans of a villa at Paris·Auteull. 

4. Moving a house thirteen miles by water. From 
Wheeler'S Mills, on the Housatonic River, above 
Stratford, Conn., to West Stratford, Conn. Full 
page of engravings showing the various stages oC 
the operation, also 1Ioor plans of the building. 

5. A beautiful residence lately built on Reynolds 
Terrace, Orange, N.  J., from designs by architect 
John E. Baker, of Newark, N. J. Perspective 
and 1Ioor plan •. 

6. A villa near New York. Cost eight thousand 
dollars. Plans and perspective. 

7. A Queen Anne cottage for three thousand 1Ive 
hundred dollars, lately erected at Richmond Hill, 
N. Y. Floor plans and perspective. 

S. A beautiful . .  Old English " house, lately erected 
at Richmond Hill, N. Y. Perspective and 1I00r 
plans. 

9, An attractive cottage lately erected at East Orange, 
N. J., at a cost of six thousand dollars. Plans and 
perspective. 

10. A residence at Bridgeport, Conn. Cost four thons' 
and fOllr hundred dol lars. Perspective and plans. 

11. A hou.e for eighteen hundred dollars, recently 
built at Rutherford, N. J. Floor plans and ele
vations. 

12. A cottage for two thousand one hundred dollars. 
Plans and perspective. 

13. Engraving and plans for a cottage costing two 
thousand three hundred dollars. 

14. A residence for 11 ve thousand dol lars, lately erected 
at Rutherford, N. J. Plans and perspective. 

15. Miscellaneous Contents : .A lien law for grave
stones.-How to save ceiliings when cracked, sag· 
ging, and ready to fall .-The Willer sliding blinds, 
illnstrated.-Improved woodworking machine, 
i l lustrated.-An improved reversible ratchet brace, 
illustrated.-Canton, Ohio.-An improved dunlb 
waiter, illustrated,-Water pressure regulators. 

The Scientific American Architects and Builders 
Edition is issued monthly. $2.50 a year. Single copies, 
25 cents. Forty large quarto pages, equal to about 
two hundred ordinary book pages : forming, prlicti. 
cally, a large and splendid MAGAZINE OF ARCIDTEC' 
TUBE, richly adorned with elegant plates in colors and 
with fine engravings, illustrating the most interesting 
examples of Modem Architectural Construction and 
allied subjects. 

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

MlJ'NW &; CO .. PuBLISHERS, , 
.1 lk-0Id"'_1, New York. 

The Star Fountain Gold Pen. The best made stylo. 
Price, $1.00 ; fountain, $1.50 and up. Send for circulars. 
J. C. Ullrich & Co .. 106 Libertv St .. New York. 

W-Send for new and complete cataloll;ue of Scientlfic 
and other Books for sale by Munn & Co. , 361 Broadway, 
New York. Free on application. 

HINTS TO CORRESPONDENTS. 

Names and Address must accompany all letters, 
or no attention will be paid thereto. This is for our 
information, and not for publication. 

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

".'1 nlrles not answered in reasonable time should 
be repeated ; correspondents will bear in mind that 
some answers require not a little research, and, 
though we endeavor to reply to all, either by letter 
or in this department, each must take his turn. 

Sp ecial Written I n formatlon -on matters of 
personal rather than general interest cannot be 
expected without remuneration. 

Sclentlll c  American SU Jl p l em e n tll referred 
to may be had at the office. Price 10 cents each. 

Bo oks referred to promptly supplied on receipt of 
prIce. 

Minera l s  sent Cor examination should be distinctly 
marked or labeled. 

(508) F. S. asks : 1. Can' you tell me 
which will weigh the heaviest, salt (sea) o r  fresh water, 
and if any difference? What is the canse? A. Sea 
water is the heavier, because of the salt dissolved in it. 
2. My parents were born in Germany, I was born in 
America. Am I American or German·American? A. 
You are American. 3. What causes earthquakes? A. 
The cause is unknown. 

(509) J. A. C. writes : In our water 
works system at tbis place we are troubled with the 
1Iow of water stopping at the bibs with good pressure 
in mains (30 to 40 pounds) and good 1Iow next door. 
There is no more sign of pressure than there would be 
witb ,top shut ; the water will start again of its own 
accord, it may be in 10 mIDutes, and inay be in 2 or 
3 hours. Every one tells ns it is an air trap. Now 
what we want to know is, what is an air trap, with the 
reason why the water will not 1Iow through a pipe with 
one end open to the atmosphere and the other nnder 
pressure? A. Probably your main pipe is too small for 
the service. With small mains and many service pipes, 
where at certain times many are drawing water at 'the 
same time, at the lowest level the bibs will run and 
draw air in at open bibs on a higher levei, the air becom
Ini an oOatrnction by retarding the 1Iow of water to 
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1$ titutifit jmtritllU. 
= 
�ower levels, the air �Iways s�ek

.
ing the highes� points I SUPPLEMlIN�', No. 600, by G. �. Hopki�s, but �ave f�iled I low as 

.
to " freeze over

:" thc water ':t a river or creek, 
III the system of mams. ThIS IS called an aIr trap. to generate any current from It. The IllstruCtlOnS gIven at no time hefore sunrl.e can a partICle of ice be seen 
The high points in the system should have self.acting have been strictly followed. The machine runs well as npon the surface of thc water, while in a short time 
valves or a service connection t.o let the air out, but a motor with four Grove cells. Will you please inform after sunrise, the stream, as if by magic, is filled from 
this wil. not obviate the tendency to air ob8truction in me the reason, or suggest what is necessary to obtain shore to shore with floatmg particles of ice, commonly 
mains that are too small for a distributing service. We the desired effects? A. Possibly yon can obtain a cur· called sl ush ice. Query ' Whence comes this ice ? A. 
could 110t point out your special trouble without a map rent by shiftIllg the wires of the field maguet so as to The fine ice we presume eXIsted, hut was inVIsible 
and elevation of the whole system of mains. Service send the current through the field in the opposite sense. until the sun's rays fell upon it not too oblIquely. 

pipes should always be tapped in to the top of the Or try the �ollowing : Connect the field and armatnre (532) J. S. B. writes : To settle a dis-
mains. III serleS With a battery of four or five couples and start 

(510) E. L. B. asks : How many ohms the dynamo. Have the wires insulated and tbe brushes 

of resistance will one volt of E. M. F. overcome! I can 
set at the nentral point. The instant the belt seems to 

read up all about one nnit and all about the other unit, 
drag,indicating an excited field, cut the battery out and 

but cannot ascertain the relation between the two. If 
close the circuit. This must be done quickly or you 
may lose the excitement of the field. Do not touch the 

there were a unit for the friction of water in a pipe, i t  
would b e  easy t o  say, 8 0  many pounds o f  pressure over· 
come so many units of friction; cannot the same be as
certained for volts aud ohms ? A. Any number of 
ohms resistance can be overcome by one volt E.  M. F. 
The resistance simply reduces the amount of current 
that can be produccd by a given E. M. F. through the 
circuit. Thus, taking' your own simile, no amount of 
friction could completely overcome one pound of water 
pressure ; it would only reduce the amouut which that 
pressure could force through the pipe. Read Ohm's 
laW to ascertain the relation of E. M. F. to current. 
It states that the current produced by a given E. i\f. F .  
i s  inversely proportional to the resistance of the cir· 
cnit. Hence any E. M. F. mnst produce some current 
through auy resistance short of infinity. 

(511)  C. T. H. asks how to calculate 
the SIze of wire on armature and field magnets of elec· 
tric motor with any given E. M. F. A. For a periphe. 
ral speed of armature of about 1,500 feet per minute, 
and as an approximation, for every yard of wire in its 
winding, one volt E.  M. F. may be allowed for. 

(512) V. M. C. asks : How must I proceed 
to obtain a cast of solid metal, say of si lver, of a bug, 
beetle, or similar insect? The idea is to embed the ob· 
ject in some plastiC refractory material, then burn it; 
out, and pour the molten metal through holes providel 
What material must I use, and how must I proceed ?/A. 
Make the moulds of finely ground plumbago 3 parts, pot· 
ter's clay 1 part. Mix thoroughly with water, and tbin 
euough to run. Make a small paper box opcn on one 
SIde, and impale the in.ect on large pins passed through 
tne box and into the insect to hold it in position and 
for ventilation. Let some of the pins touch the legs, 
al"o for ventilation. When the insect is properly 
adjusted in the box, and a large pin or pouring gate 
Is made to touch the body, and held in place by passing 
through the box, pour the thin mixture slowly into the 
box until it is filled, being careful to clear away any 
air bubbles that might hang in contact with the insect. 
Set the mould in a warm place to dry. As soon as it is 
set or hard enough t.o.handle, pull ont the pins and gate 
and take off the paper box and place in a warm place 
to thoroughly dry. Then place it in a small iron box, 
so as not to expose the mould to sudden heat, and 
s lowly heat to a full red, and while at a red heat blow 
air throngh the mould to bnrn any carbon that may reo 
maiu. See that the vent holes and gate are all clear, 
w hen the mould will be ready for pouring in the metal. 
Have the mould quite hot when you pour, to insure the 
metal filling every part. Soak the mould in water for a 
few hours, when it can be cut away with a knife. 

(513) M. C. J. and L. J. S. ask how mar
ble that has become stained so that it looks dirty can 
be whitened. A. Scrub it with gronnd pnmice stone 
and water. For stains apply a paste of lime and wash· 
ing soda and wash off after a fcw honrs. Also try 
javelle water, or bleaching powder and water mixed to a 
paste. 

(514) H. N. asks how table oil cloth 
may be mBde. A. Size it with weak glne solution and 
paint with best lead paint, mixed with a little varnish. [t 
can he rubbed down between snccessive coats with 
grouud pumice if a very fine finish is desired. Dammar 
varnish can be used. 

(515) A Subscriber asks why they don't 
nse emery paper on an eleetric motor. A. Emery is a 
bad material to UAe on any frictional surfaces or bear
ing. in any class of mar.hinery, as it beds itself in the 
metal and cuts the journal s, etc. Hence it is not used to 
brighten the commutators, as they would the,,- destroy 
the brushes. 

bare wires when executing the maneuver, or yon will 
get a strong shock. 

(521) F. B. W. writes : Will you kindly 
inform me through your paper the process of making 
blue print paper-body white, lines blne ? I have seen it 
in your paper, but cannot tnrn to it. A. For processes 
both of blue lines on white ground and hlack lines on 
white ground, we refer you to our SUPPLEMENT, No. 
584, with full description, formula, etc. 

(522) J. G. W. writes : I am building an 
eight light dynamo as described in SUPPLEMENT, No. 
600. 1. I wish to use it for an arc light; which is the 
best winding for it-series or shunt ? A. For arc lamp 
wind in series. 2. Could it be run by hand power with 
proper transmission for several hours ? A. It wonld 
not be practicable. 3. Which i s  the best transmissiou 
for it? A. Belting. 4. How can I make an arc lamp 
for that purpose ? A. For arc lamps consult our SuP

PLE1IENTS. , "''''e recommend also Atkinson, h Electric 
Lighting," which we can supply by mail for $1.50. 

(523) J. V. L. P. writes : Can you tell 
me what has been fonnd efficacious for removing 
mildew from brickwork? A brick building near here 
)las presented ahout 100 square feet of mildewed surface 
on one of its gable ends ever since it was built, some 
eighteen months since. The mildew is a clear white, 
and varies a little from time to time in extent, hut is  as 

bad now as ever. I have thought of usmg several l iquids 
for removing it, bnt would be glad to learn what others 
have found snitable. Perhaps mtric acid would de· 
stroy the mildew, but I fear it would eat into the mor· 
tar at the joints and necessitate repointing. How is it 
with boiling water, kerosene, lye, or ammonia? Will 
the application of any substance prevent the reforma
tion of the mildew-boiled linseed oil, perhaps? A. 
Builder's acid (muriatic acid) is often nsed for rcmov
ing white stains from brickwork. Its efficacy in the 
case of mildew would be doubtful, but the white stains 
you refer to may not be such. A coat of linseed 
oil on the perfectly dry brick would have a good pre· 
ventive tendency. Melted paraffine applied hot and 
worked in with a paint burner would also be efficacious. 
Perhaps either of the last named applications would 
destroy the mildew or white stain also. Acid used by 
an experienced man would not injure the j oints. 

(524) A. L. K. writes : A shunt-wound in
candescent dynamo, voltage 1,200, current 5 amperes, 
fnrnishes light for 100 16 candle lamps, wired in series. 
Each lamp has 2J1l ohms R. and consumes 12J1l volts. 
An afC lamp is inserted in the circuit, in' series, requir
ing 50 volts and 5 amperes, and giving a nominal candle 
power of 1,000. It displaces fonr 16 candle lamps. I 
cannot nnderstand why the same power furnishes 64 

candle power in one case and 1,000 in the otber. A. 
The 1,000 candle power rating is fictitious, and really is 
about 400 candles. The arc lamp is the most economical 
producer of light that is known, because of its high 
temperature. The ratio of obscure to luminous radia
tions is far more favorable than in the case of the in· 
candescent lamps. 

(525) •• Reader " asks : Is not the field 
for invention nearly exhansted? Do yon know of any 
opportnnities still open for one with an inventive turn 
of mind ? A. The opportunities are endless ; the field is 
rather increasing than diminishing. We could not re
capitulate a tithe of the most important. Thus we 
might suggest a light weight durable storage battery; a 
low resistance,compact, cheaply run primary battery; a 
high temperature heat engine ; a practicable frei�ht 
train brake ; a conpling for attaching automatically 
ferryboats t.o their docks ; a practicable system of navi
gation in fogs on the ocean. Every macbine of import· 
ance can be made the basis for improvements. To be a 

successful inventor yon must see the need as well as 
the way of supplying it; the first is as essential to suc· 
cess as is the second. 

pute, will yon please tell me, if you should pass an elec
tric cnrrent through a chemically pure copper wire, 
would there be any difference in composition (to e. 
wonld it still be chemically pure) or strncture ? I think 
that an electric current would not alter the composition 
or structure, unless the wire was 80 small as to cause 
heating. A. You are correct. No alteration in com· 
position will be produced. 

(533) E. H. D. writes : Is there any
tbing in benzine that will injure the teeth? If not, it 
is certainly a great cleanser. How can it  be purified 
from its peculiar taste and smell ? A. Benzine will not 
injure the teeth, but is not adapted for cleaning a wet 
surface, and its vapor, if inbaled, would tend to produce 
toxic symptoms. Treatment with bichromate of 
potash and sulphuric acid tends to destroy its odor. 

(534) G. S. D. asks : 1. Why is it that 
you can place yonr hand on the bottom of a boiling tea 
kettle and it will not burn y ou, only feelin.g warm to 
the naked hand ? A. If the bottom of the kettle is 
coated with a non-conducting snbstance, such as lamp. 
black, the heat will be prevented from reaching the 
hand in some measure. If the bottom is clean, it will 
feel hot. 2. How are lenses adjusted in instantaneous 
photograph cameras to tocus themselves correctly at 
different distances ? A. The lens is so constructcd a5 
to keep tbe emergent rays as nearly parallel as posRible, 
so that the approximate focus is what is known as a 
deep one. 

(535) H. B.-Condeusation of natural 
gas to a liquid is impracticable on the large scale, and 
cannot be accomplished on the small scale without ex· 
treme reduction of temperatnre. Aluminum steel is 
ductile if properly annealed. Experiments with 
alnminum alloys for ordnance have yet to be made. 
The U. S. government has in contemplation experi. 
ments with submarine boats. 

(536) S. H. M. writes : Please be kind 
enough to explain the following phenomena of the 
water hammer: 1. When friction is applied to the tube, 
the bnlb at the upper end being full of water, all but a 
bnbble, a sort of boiling takes place through the con· 
tracted tube immediately below the bulb ? A singing 
noise accompanies it. 2. When the thumb is applied to 
the lower eud of the tube where there is a slIght bulgc, 
the tube being inclmed just sufficiently to allow a 
small bubble to remain in the bulge, the instrument 
seems to serve as an accurate pulse glass, and mdicates 
the pulse beat.s. A. Both phenomena are du to heat 
produced by friction or contact. The pnlse indication 
is, we believe, qnite imaginary, and if the bubbling 
agrees with the pulse-beat, it is a coincidence only . 

(537) M. K. writes : Considerable aunoy
ance is  caused in our bleaching works by the soda im
parting to the materials to be bleached a reddish tinge, 
which is very positive in its resistance to thc bleaching 
agent-chloride of lime solution. Will yon please say 
if there is anything in the soda that wonld be likely to 
prodnce this result, and if there is anything that will 
neutralize it? A. We presume the trOllble is dne to the 
presence of iron. Treatment of the goods with a weak 
acid bath might remedy It. 

� Books or other publications referred to above 
can, in most cases, be promptly obtained through the 
SCIENTIFIC AMERICAN office, Munn & Co., 361 Broad· 
way, New York. 

TO INVENTORS. 

An experience of forty years, and the preparation of 
more than one hundred thousand applications for pa
tents at home and abroad, enable us to understand the 
laws and practice on botn continents, and to possess un
eQue.led facilities for procuring patents everywhere. A 
synopsis of the patent laws of the United States and all 
foreign countries may be had on application, and persons 
contemplating the securing of patents, either at home or 
abroad, are invited to write to this office for prices, 
which are low. in accordance with the times and our ex
tensive facilities for conducting the business. Address 
MUNN & CO .. office SCIENTIFIC AMERICAN, 361 Broad

way, New York. 

(516) J. H. A. writes : I wish to take a 
plaster cast from a plaster ornament, but have trouble 
in separating same. Can you tell me what to use on 
the original so that they will admit of free separation? 
A. Oil the monld with olive or similar oil. 

(517) T. O. M. asks : Will the tele-
(526) P. V. M. asks whether common INDEX OF INVENTIONS pine wood o r  any wood could b e  made t o  answer for 

phones described in SUPPLEMENT, No. 142, work a dis· 
tance of ten miles ? A. No; yon will need:a microphone 
transmi tter. 2. Would I be permitted by Bell Tele· 
phone Company to use them? A. They are practically 
Bell telephones, and the Bell company can have you 
enjoined from using them. 

(518) N. W. H. writes : In your SCIEN

TIFIC A}[ERICAN of February 18, 1888, you give the 
population of London, England, for 1888, 3,955,819. 
Swinton'S geography gives the population of same city 
for 1880, 4,764,000. Has the city decreased in popula
tion, or have you made a mistake? A. Our figure was 
correct. The population of London may be variously 
stated, according to the districts in the suburbs which 
are IUcll1ded. In stating the population of New York 
as a center of population, Brooklyn, Jersey City, 
Hoboken, Long Island City, etc., should be included. 
London's population iSj increasing with great rapidity. 

(519) E. H. J. asks : 1 .  Please give ori
gin and history of three golden balls as a pawnbroker's 
sign. A. '1'he coat of arms of Lombardy contained 
three spheres, and is said to have been the origin of the 
pawnbroker's sign. as Lombardy wa. the home of some 
of the first of this class. 2. Is there a treatise on the 
improvement of memory? A. Holbrook's " How to 
Strengthen the Memory" is a popniar treatise, which we 
can send free by mail for $1.00. 

(520) J. S. writes : I have constructed 
an eight lamp (10 c. p., dynamo-electric machine, ac· 
cording to instructions given in SCIENTIFIC AMERICAN 

cores in casting Babbitt or lead. If not ordinarily, could 
it be made good by any solution ? A. Boil the IV ood for 
a few minntcs in a strong solution of sulphat.e of iron, 
dry, and whitewash with lime and again dry, for each 
cast. 

(527) A. A. asks if there is any method 
to separate alkali from water to make it suitable for 
drinking. A. Distillation is the only efficient method. 

(528) B. & Co. ask for the best methods 
of quickly bleaching ivory. A. Treat with solution of 
binoxide of hydrogen. Exposure to t.he sun while im· 
mersed in spirits of turpentine is  said to be efficacions. 

(529) H. A. W. asks : Kiudly state 
between what zodiacal constellations and the snn are 
the planets Saturn, Uranus, afId Neptune when pass· 
ing the pcrihelion point of t.heir different orbits. A. 
The position of the perihelion of Saturn is in Cancer, of 
Uranns in Virgo, of Neptune in Taurus. 

(530) E. J. K. writes : Will . you give 
formula for adhesive plaster that is unaffected by moist· 
nre and is as inert, medicinally, as possible ?  What is 
wanted is something that will stick to the body well. 
A. Oxide of lead 4 pounds, olive oil 1 gallon, water 3� 

For which Letter. Patent of' the 

United State. were Granted 

March 5, 1889, 
A.ND EA.CH BEA.KING THA.T DA.TE. 

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

Air brake, Pritchard & Templon . . . . . . . . . . . . . . . . . . .  399,158 
A ir brakes, automatiC piston for, Pritcbard & 

Templon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  39\).157 

Air brakes. pipe coupling fOf, T. H. Haberkorn . . .  ;�98.829 
Alloys of chrome. iron. and manganese, making, 

H .  Eckardt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  :l99,(l2� 
Amal�amator, electric, J. H. Rae . . . • . . . . . . . . . . • • . . .  399,209 
Ammonia as a motive power in engines. utiliz-

Ing aqua, J. H. Campbell . . . . . . . . . . . . .. . . . .  �99,t:l1, 399.132 
Ammonia vapor engine, J.  H. Campbell . . . . . . . . . . . 3W.133 
Animal hitchmg device. C. A. Hunt . . . . . . . . . . . . . . . .  398,005 
Ankle supporter. R. H. G olden . . . . . . . . . . . . . . . . . . . . 398,892 
Axle, vehicle. C. B. Brown . . . . . . . . . . . . . . . . . . . . . . . . . . . 39'J,0l3 

Bag. See Paper bag. 
Bag holder, W. R. Burrage . . . .. . . . . . . . . . . . . . . . . . . . . .  398,817 

pints ; simmer together for four or five hours, adding Ballot box, C. M. Taylor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 398,911 

water if necessary until the mass IS of proper consis' l Bath. See Shower bath. 

tence. Battery. See Secondary battery. 

(531) F. H. S. writes : At any time I Bee
�o':,"�:;���� . ��� . ���. �����.��������. ��'.�· . .  �: 300,200 

during'clear weather, whell the temperature i. below Belt fastener, J. Snow . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  398,857 

the freezing point durin!: the night, but not 8IJftlciently Bicycles, IUKI!'8IIe Carrier for, H. S. Credlebaugh . ,  398,945 

Billiard tables, device for leveling, H. C. Berry . . . .  399,126 
Bin. See G rocer's bin. 
Blankbook tool, J. C. Forman . . . . . . . . . . . . . . . . . . . .. . . 398,825 
BlOCk. See Brake blOCk. 
Book, combination bank, W. H. Benson . . . . . . . . • . . •  898.875 
Book. receipt and record. H. Loewenbach . . . . . . . . .  399.060 

Boot or shoe, G. F. Butterfield . . . . . . . . . . . . . . . . . . . . .  S99,lllO 
Boot tree, J. D. Spiller . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  399,166 
Bottle stopper. W. P. Crary . . . . . . . . . . . . . . . . . . . . . . . . . . :398,944 
Bottle stopper, R. Henkmann . . . . . . . . . . . . . . . . . . . . . 398.882 

Box. See Ballot box. Paper box. Tobacco box. 
Box fa.tener, J. W. Shaw . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3H8,fl81 
Braces or suspenders. S. E'rank . . . . . . . . . . . . . . . . . . . . .  39'J.021 
Brake. See Air brake. Vehicle brake. 
Brake block. R. H. Lanyon . . . . . . . . . . . . . . . . . . . . . . . . . .  399,055 
Brake shoe, G. Westinghouse, Jr . . . . . . . . . . . . . . . . ... .  399,103 
Brick machine attach ment, P. G. Benson . . . . . . . . . . 398,813 
Brick mould, A. McLean . . . . . . . . . . . . . . . . . . . . . . • . • . • • •  399,064 
Bridge, trussed suspension, G. M. Weldin . • • • • •• • • •  399,105 
Broom maker's thimble. D. W. A lbert . . . . . . . . . . . . . . 398,812 
Bung, Schwemberger & Groeschel . . . . . . . . . . • . • • • • • •  399,086 
Burner. See G as burner. Vapor burn er. 
Butter cutter, H. M. Cai n . . . . . . . . . . . . . . . .  . . . . . . . . .  . .  398.879 
Buttonhole strips, making, H. W. Lyon . . . . . . . . . . . .  399,061 
Cable conduit curve, W. Haddock . . . . . . . . . . . . . . . . 399,037 
Cable grip, W. Haddock . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  399,o.U 
Calculating machine, coin-operated. F. W. Brooks 399,129 
Camera shutter, Shakespeare, Jr., & Low . . . . • . . . .  398,980 
Car coupling, T. O. McMurtray . . . . . . . . . . . . . . . . . . . . . .  398,8.i4 

Car driving mechanism, street, J. McLean . . . . . . . . . 399.152 
Car, electric, H. W. Smith . . . . . . . . . . . . . . . . . . . .. . . .. . . 399.092 
Car beater, railway, W. Burn ett . . . . . . . . . . . . .  398,816, 3H8,878 

Car ventilator. automatic, W. G. Creamer. . . . . . . .  3!l8.882 
Carpet fastener, T. D. Hammond . . . . . . . . . . . . . . . . . . .  39H,038 
Carpet sweeper. W. J. Drew . . . . . . . . . . . . . . . . . . . . . . .  3!J9.138 

Carriage tufts, machine for making, L. P. War .. 
ner o . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  :199.225 

Carr:er. See Cash and parcel carrier. Hay car-
rier. Package carrier. Wood carrier. 

Cart, road. E. R. Lawrence . . . . . . . . . . . . . . . . . . . . . . . . . 399,056 
Cartridg-e, S. H. Emmens . . . . . . . . . . . . . . . . . . . . . . . . . . . .  898,8'.33 
Case. See Clock case. Vaporizing case. 
Cash and parcel carrier, Clark & Crossley . . . . . . . . . .  399,01 8 
Cash indicator and register, C. E. Lord . . . . . . . . . . . . .  398,898 
Cash indicator and register, Schickner & Marty . . .  398,979 
Cash registering device, O. C. Retsloff . . . . . . . . . . . . . •  399,080 
Chair. See Convertible chair. Folding chair. 
Cheese presses. attachment for gang, W. L. Bea-

ton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3!J8,932 
Chimneys, ventilating top for, T. J. Nicholson. . .  3W.06'i' 
Chisels, die for making, J. Swap . . . . . . .. . . . . . . .  ' "  . . . . 398.91 0 
CIgar lighting device, electriC, Tag & Smith . . . . . . . 399,168 
Cigar moulds, die for stamping metalliC, G. D .  

Elges . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  398,954 
Cigars, filler material for, R. A. Bright . . . . . . . . . . . . .  398,871 
Cigars. preparing filler material for the manufac-

ture of. R. A. Bright . . . . . . . . .. . . . . . . . .  0 0  . . . . . . . . . 398,876 
Clay pulverizer and conveyer, J. Evans . . . . . . . . . . . .  399.025 
Clock case, A. D. Tyrrill . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  39-3,097 
Clock, electric alarm, Kahan & Craven . . . . . . . . . . . . .  398,896 
Clock, self-winding electric, F. W. Brainerd . . . . . . .  399.128 
Closet. See Water closet. 
Cobalt matte from cobalt ores. producin", W� 

Brandreth . . . . . .  . . . .  . . . . . . .  . . .  . .  . . . . . . . . . . . . . . . . . . .  399.009 
Coin adjuster, G. McLoughlin . . . . . . . . . . . . . . . . . . . . . . .  399.065 
Column. plate metal, Mesker & Edwar ds . . . . . . . . . . . 399,202 
Comb. Ree Curry comb. 
Comb, H. G .  Guild . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 399,082 
Convertible chair. B. C. Odell . . . . . . . . . . . . . . . . . . . . . . . . 399,069 
Conveying apparatus, J. C. Martin . . . . . . . . . . . . . • . . . .  39'2,150 
Conveying grain, ice, coal, etc., device for, 

McBride & b.,isher . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 399.063 
Copies of writings. apparatus for obtainin� du ... 

plicate. C. A. Tnorupson . . . . . . . . . . . . . . . . . . . . . . . . . . 398.364 
Cotton, ginning. J. C. Osborn . . . . . . . . . . . . . . . . . . . . . . ..  399,W6 
Cotton openers, etc., evening mechanism fort J. 

C. Potter. . . . . . . . . . .  . .  . . . . . . . . . . . . . . . . . . . . . .  399,076, 399,077 
Coupling. See Car coupling. Thill couplin". 
Crock press, F. Bennett . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  399.178 
Cnltivator, C. H. Gage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  398.959 
Curd mill, R. H. Casswell . . . . . . . . . . . . . . . . . . . . . . . . . . .  398.880 
Curry comb, W. R. Davis . . . . . . . . . . . . . . . . . . . . . . . . . . . .  398.820 
Curtain fixture. J. Steinhagen . . . . . . . . . . . . . . . . . . . . . . . 398.859 
Cut-off and reversing Jlear for engines. C. Fox . . . . . 300,191 
Cutter. See Butter cutter. 
Dental tool , combination, J. J. R. Patrick . . . . . . . . . . 399,071 
Dental tooth regulating screw. E. H. Angle . . . . • • . . 399,177 
Display frames, rest for, R. Faries . . . . . . . . . . . . . . . . . .  39M.SSt) 
Distilling petroleum, G. H. Perkins . . . . . . . . . . . . . . . . .  39!l,07;) 
Door handle. sliding. Scheer & States . . . • . . . . . . . . . .  398.9� 8 
Door spring and check, Aywn & H ill . . . . . . . . . . . . . .  398,996 
Draught relZulating device for stoves or furnaces. 

M. Schneider . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  399.085 

Drag and harrow. J. R. Goodman . . . . . . . . . . . . . . . . . 398,960 
Drawing apparatus, D. K. Wade . . . . . . . . . . . . . . . . . . . 398.865 
Dress form, F. W. Brown . . . . . . . . . . . . . . . . . . . . . . . . . . . . 399.181 
Drill. See Rail drill. 
Drill, E. L. Frantz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . :l99,142 
Drilling machine, multiple, R. Hammond . . . . . . . . . .  398.962 
Dust pan , R. F. Bailey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  398,99. 
Dye, making a yellow, J. Walter . . . . . . . . . . . . . . . . . . . .  398,900 
Edge setting machine • .  J .  E. Drake . . . . . . . . . . . . . . . . .  398.883 
Egg crate, Smith & b"'irestone . . . . . . . . . . . . . . . . . . . . . . . .  rum,215 
Electric circuit interrupter, I. E. Lecoultre . . . . . . .  399.057 
ElectriC current regula tor, J. W. Balet . . . . . .  398,926, 398.927 
Electric machine, dynamo. J. H. Robertson . . . . . . . �9,213 
Electric machine. dynamo. \V. L. Silvey . . . . . . . . . . . . 89H.088 
Electric machine regulator, dynamo, J. 11\ Kester. 31-19.141 
ElectriC motor, O. Lugo . .  0 0  . . . . . . . . . . . . . . . . . . . . . . . . aU9.009 
ElectriC regulator, F. C. Wagner . . . . . . . . . . . . . . . . . . . .  399,22( 
Electric switch. L. W. Dillon . . . . . . . . . . . . . . . . . . . . . . . .  399.135 
Electrical distribution. regulation for systems of. 

h B. Stillwell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  399,219 

Electrical distribution, regulator for systems of. 
L. B. Stillwell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  399,218 

Electrical treatment, couch for applying, Schmalz 
& Faulkner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  399,084 

Elevator. See Rotary elevator. 
Elevator speed regulator, W. E. Nickerson. 

398,972. 399,068 
EngIne. See Ammonia vapor engine. Hydraulic 

engine. Pulp engine. Rotary engine. St eam 
engine. 

Engine shafts, electriC signal for. J. c. lticketson . 399.163 
�lIrm gate, G. N. Bal l . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . �98.!l!l8 
Fastener, A. L, Colton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3�S,81,J 
Feathers for dusters, machine for preparing-, .f. J .  

Sands . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 398,850 
Feed regulator. J. Dawson . . . . . . . . . . . . . . . . . . . . . . . . . .  399.187 
Feed water heater, J.  L. Hunter . . . . . . . . . . . . . . . . . . .  398.006 
Feed water purifier and heater. W. lI. Smith . . . . . . 998,858 
Felt (hardening- machines. cone or former for, J .  

& D .  Pendergast . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 399,072 
Fencc, E. Potter . . . . . . . . .  _ _  . . . . . . . . . . . . . . . . . . . . . . . . 398,974 
Fence making machine, W. A. Hawley . . . . . . . . . . . . .  399,040 
Fence post, T. Dailey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.'l9.fi21 

Ferric carbide. purifying, H. Rimmer . . . . . . . .  . . . . . .  399,082 
�'ifth wheel, J .  M. Williams . . . . . . . . . . .. . . . . . . . . .. . . . . 398.869 
Filter, H. W. Grelle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 399,081 
Firearm, breech-loading, J •. H. SmitH . . . . . . . . . . .  399,214 

Firea.rms, luminous sieht for, H. H. Grenfell . . . . . .  300,14:4: 
Firp. clay heater. G. W. White . . . . . . . . . . . . . . . . . . . . . . �98,919 

Fire eSCllpe, C. M, Fowler . . . . . . . . . . . . . . . . . . . . . . . . . . . 398,8:16 
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Fire escape. J. White . . . . . . . . . . . . . . . . . • . . . . . • • . . • . . . .  398.992 
Fire log, fluid burner, G. W. White . . . . . • . . . . . . • , . . •  898,920 
Flour packer. H. A. Barnard . . . . . . . . . . . . . . . . . . . . . . . . 398.999 
Flying machine, R. J. Spalding . . . . . . • . . . . . . • • • • . . . •  898,984 
Folding chair. J .  A. Crandall . . . . . . . . . . . . . . . . . . . . . .  398.9!3 
�'olding chair. L. Keller . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  399.049 
�'olding table. J. Turner . • • . . . . . . . . . . . • . . . . . . . . . . . . • .  300.221 

Furnace. See Rotary double fiame furnace. 
Furnace grate. A. C. Dakin . . . . . . . . . . . . . . . . . . . . . . . . . .  398.950 

Gas. apparatus for the manufacture of. H. C. 

Sh ields . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  399.087 

Gas burner. F. White . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  399.11M 
Gas regulator. E. J. Colby " ,  . . . . . . . . . . . . . . . . . . . . . . . . . . 398.081 

Gaseous fuel, apparatus for generatina' and burn-
ing. R. B. Avery . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3118.87& 

Gate. See Farm gate. Sliding gate. Water 
gate. 

Gelatine. acid. C. B. Tower . . . . .  . . . . . . . . . . . .  398.915. 398.916 

Generator. See Steam generator. 
Glass. manufacturing ornamental, T. B. Atter-

bury. . .  . . . •  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  398.995 
Glove fastener. W. S. Richardson . . . . . . . . . . . . . . . . . . .  399.1b1 
G love fastening, W. S. Richardson . . . . . . . . . . . . .. . . .  , 399,162 
Glycerine from spent soap lyes, recovering, A. W .  

Trench . . . . . . ' "  . . • . . . . . . . .  . .  . . . . . . . . . . . . . . .  399.028. 399.172 
Grain bind9!". C. B. Withington . . . . . . . . . . . . . . . . . . . . . .  399.108 

Grain separator. J. A. Krake . . . . . . . . . . . . . . . . . . . . . . . .  ;)99.148 
Grate attachment. J. H. Wait . . . . . . . . . . . . . . . . . . . . . . . .  300.098 
Grinding and polishing the handles of cutlery. 

machinery for. M. L. Powers . . . . . . . . . . . .  . . . • . . •  399.208 
Grinding paD. M. P. Boss . . . . . . . . . . . . . . . . . . . . . . . . . . .  398.9:36 
Grocer's bin, L. B. Hawkins . . . .  o • • • • • • • • • • • • • • • • 0 • • • • 199,197 
Guard. See Razor safety guard. 
Guard or shield for projecting sDrfaces. R. L. 

Stickn ey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 398.909 

Hair tonic. H. H. Glenck. " . . . . . . . . . . . . . . . . . . . . . . .  398.800 
Handle. See Door handle. 
HaDdle. J .  TobiD . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 399.170 
Harmonigraph or music recording device. J. A. 

Decuir . . . • . . . . . • . . . . .  " . . . . . .  " . . . . . .  " . . . . . . . • • •  . • .  3�,951 
Harness, P. King . • • . . . . • . . . • . • • • . . • • • • • • • • • • • • • • . • • • • •  399,051 
Harness pad. E. F. Pfiueger . . . . . . . . . . . . . . . . . . . . .. . . .  399.074 

Harrow, rotary, A. C. Brown . . . . . . . . . • . . . . • . . . . . . . .  398.937 

H a rrow, spring tooth, P. A. Spicer . • • • . • . • • • • • . • • • • .  3P8,858 
Harvester, corn. J. F. Steward . • . • • • • • • • • • . . . . . • . . . . .  398.860 
Harvester. grain bindiDg. W. N. Whiteley et al . . . • 398.921 
Hat �upport and packing ring, G. Lane . . . . . . . . • • • • •  399,201 
Hay carrier, H. JJ. Ferris . . . . . . . . . . • . . . . . . . . . . . . . • . . • .  399,140 
Hay stacker • •  T. E. & H.  Will . . . . . . . . . . . . . . . . . . . . . . 399.106 
Head rest. A. P. Gould . . . . . . . . . . . • . . . . . . . . . . . . . . . • . .  398.893 
Heater. See Car heater. Feed water heater. 

�'ire clay heater. Ice elevator heater. 
Ileel nailing machine, F. F. Raymond. 2d . . • . • • . . . .  398,846 

Heel trimmer. O. r,. Noble . . . . . . . . . . . . . . . . . . . . . . . . . . .  399.15:J 
Hinges, machine for making sheet metal, W. 

Haas . . .  . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . 399.0.'l3 
Holder. See Bag holder. Mop and scrubbinll 

brush holder. Pen holder. Plate holder. 
Sample holder. Sewing machine spool holder. 
Stereotype plate holder. 

Hook. See Snap hook. 
Horse boot. J .  B. Hoyt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 398.834 
Horse detach er. S.  H. RobIlD . . . . . . . . . . . . . . . . . . . . . • . .  398,9'17 

Horse releasing device. E. L. Fox . . . . . . . . . . . . . . . . . . •  398.827 

Horseshoe naUs, machine for forging. D. F. Wil' 
liams . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . 39'J.226 

HydraDlic engine. J. McAdams . . . . . . . . . . . . . . . . • . . . . .  399.204 

Ice elevator hear,er, J. N. Briggs . . . . . . . . . . . . . . . . . . . .  399,012 
Ice from store houses, automatic apparat.us for 

lowerIng. J. N. Brlllgs . . . . . . . . . . . . . . . . . . . . . . . . . . . . 399.0n 
IncaDdescent device. C. A. VOD Welsbach . . . . . . . . . 399.174 

Indicator. See Cash iDdicator. Speed indicator. 
In haler for warm air, L. Weigert . . • • • • • • • • • . • • • • • • . .  398,991 
Iron. See Sad iron. 
K ey. O. Stoddard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  399.094 
Key ring. R. H. Ingersoll . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  398.835 
KDlfe. See Pocket kDife. Table knife. 
I.amp. alcoh ol disiDfectiDg. Purdy & Alber . . . . . . . .  3W.078 
Lamp. arc. W. L. Silvey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 31J8.906 

J.Jamp. electric arc, G. M. Lane . . . . . • . . • • • • • • • • . . . . • •  399,054 
I.Jamp, electric are, W. L. Silvey . . . . . . . . . . . . . . . . . . .  398,90'1 
I.amp fixture aDd Bwitch. electric. L. W. Dillon . .  399.134 

Lamps. haDger board for arc. J. J. Wood . . . . . . . . • . .  398.870 
Last. G . H. Healey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 39!1,227 
I.ast. E. C. Woodward . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  398.923 
I.ast attachment. A. S. Trobridge . . . . . . . . . . . . . . . . . . . 399.096 
[.Mhe tool. J. W hatley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  398.918 
Lathes. stop motion for. S. L. Worsley . . . . . . . . . . . . .  398.871 
Lemon squeezer, E. M. Scott . . . . . . . . . . . . . . . . . . . . . . . . 399,229 

I.etter sheet and eDvelope. comblDed. H. A. Dit-
zell . . . . . . .  " . . . . . .  • . . . . .  . . . .  . • . • . . . . . . • .  • • • . . . . . . .  . . .  398,822 

I.ock. See PermDtation lock. 
I.ock. J.  M. Edllar . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 399.189 
I.ock. W. S. Fiske . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  399.026. 899.141 
Lock, J. Roche . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  399.083 
I.oom let-off mechaDism. S. & S. M. HambliD . . • . . •  899.195 
I.oom positive shuttle motion, .J. W. Eisenhart . • . . 399,138 
IJooms. positive shuttle motion for, W. F. lIitcb-

cock . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 398,964 
Mail bag faBtening. J. Jacobs . . . . . . . . . . . . . . . . . . . . . . . .  398.967 
Mattress stuffing machine. E. N. StepheDson . . . . . .  399.093 
Mattresses, making, D. Haynes . . . . . . . . . • . . . . . . • . . • •  399,O .. n 
Aiedicine, remedy for catarrh, etc., S. Males . . • . . . .  328.839 
Metal working and welding machine, electric, E. 

Thomson . . . . . . . .  . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . .  398.914 
Mill. See C u rd mill.  Roller mill. 
Mirror, window. N. Andersen . . . . . . . . . . . . . . . . . . . . .. . . 398,994 

Mitten. J. 'l.'ysdal . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . 399.222 
Mould. See Brick mould. 
Mop aDd scrubbing brush holder. J. T. Varney . . . .  399.223 
Motor. See Elecrric motor. 
Mowing and reaping machines, swath board for, 

A. B. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 398.853 
Mustache traiDer, L. A. Allard . . . . . . . . . . . . . . . . . . . . . .  898.925 
Nail making machiDe. L. Goddu . . . . . . . . . . . . . . . • . . . .  398,891 
Naphthaline, apparatus for the manufacture of, 

H. J. & G. H. FeDner . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  399.139 
Ni ckel matte from nickel ores, prodUCing, W. 

BraDdreth . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  399.010 
Ore concentrator. C. H. Taylor . . . . . . . . . . . . . . . . . • . . . .  398,863 
Package carrier. J. W. Bridwell . . . . . . . . . . . . . . . . . . . . .  399.180 

Packing. piston rod guide, G. A. Barth . . . . . . . . . . . . . 398.931 
Pad. See Harn .. ss pad. 
PaiDt. 1 .  TownseDd . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . 3."8.917 
PaD. See Dust paD. Grinding pan. < 

Paper bag. G. J. SteveDs . . . . . . . . . . . . . . . . . . . . . . . . ... . . .  398.908 
Paper box. E. L. Meyer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  398,971 
Paper coating machiDe. J. M. McCaDsland . . . . . . . .  399.151 
Pavement, ]..l. J. Cadwell . . . . . . . . . . . . . . . . . . . . . .  398,989, 398,9tO 

Pavement, B. W. H u nter . . . . . . . . .. . . . . . . . . . . . . . . . . . . 399,045 
Pavement. composite. M. Cunningham . . . . . . . . . . . . 398,946 
PeD holder. L. Holzworth . . . . . . . . . . . . . . . . . . . . . . . . . . . . 399.043 
Permutation lock. L. A. Becht. . . . . . . .  . . . . . . . . . . . . .  399.002 
Photograph transferriDg aDd printiDg frame. C. 

T. Cain . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  398.941 
Photollraphs. wall case for exhibiting. F. East • • • . 898.95.3 
Pianos. harmonic damper for. H. Worral l .  . . . . . . . . . 398.924 
PlctDre exhibiting device. V. Bonnet et al . • . ... . . . . 399.127 
Planter. com. M. A. We.tbrook . . . . . . . . . . . . . . . . . . . . . 399.102 
Planter. corn. E. N. Williams . . . . . . . . . . . . . . . . . . . . . . . .  398,868 
PlaDters; self-winding reel for check row. W. N. 

Aldrich . . . . . . . . . . . . . . . : . . . . . . . . . . . . . . . . . . . . . . . . . . . .  398.872 
Plate holder. W. C. Engel . . . . . . . . . . . . . . . . . . . . . . . . . . 399.024 

Plow. J. A. Stewart . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  399.217 
Plow and weeder. hand. G. Glidden . . . . . . . . . . . .. . . . .  899.143 
Plow. hillside. III. D. Beach . . . . . . . . . . . . . . . . . . .  898.000. 399.001 
Plo w standard caP. E. S. Hartman . . . . . . . . . . . . . . . . . 398,831 
Plow, wheel, A. Goodyear . . . . . .. . . . � . . . . . . . . . . . . . .. . . S98,961 
Plows, riding attachment for, C. Hanson . . . . . . . . . . .  099,009 
PDeumatic tube switch, C. A. Lieb . . . . . . . . . . . . . . . . . . 3ll8.836 
Pocket knife, E. Jansen .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  �,()47 
Post. See Fence post. 
Pottery ware, decorating, L. A. }4'ry . . . • . . . • . • • . • . . . 399,029 
Precious stones. etc., machine for cutting and 

polishing. T. Bluntschll . . . . . . . . . . . . . . . . . . . . . . . . . .  399.006 
Press. See Crock press. 
Pressure reg'ulator, C. Rogers . . . . . . .  ' "  . •  , . • .  . . . . .. . . 398,849 
Printing presses. adjustable fly table for. R. Tim · 

roth . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . • . . . . . .  399.220 
Pulp engine, refining, J. Norton, Jr . . . . . . . . . . . . . . . . .  398,845 
Pulverizing machine. A. D. Searls. Sr .• et al • • • • • • •  398.905 
Pump. W. L. Butt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 398,988 
Pump. W. Kegler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8.'19.199 
Pumps, valve gellr for duplex steam. C. M. Miller. 399.203 
Puzzle. M. Jacobs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , .  399.146 

Radilttor. J .  Reilly . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3ll'l.079 
Rail drill. M. W. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  398.983 
Railway brakes. device for applying pressure to. 

Pritchard & Templon . . . . . . . . . . . . . . . . . . . . . . . .  . , . 399,159 
Railway conduit constructioD. cable. W. Haddock 39'J.145 
Railway crossing, cable, W. Haddock . . . . . . .  . . . . . 399,0d6 
Railway crossinlls and bridges, flangeway rail for, 

W. Lawrence . . .  . . . . . . . . .  , . . . . . . . . . . . . . . . . . . . . . .  899.14� 
Railway. electriC. H. W. Smith . . . . . . . . . . . . . . . . . . . . . .  399.091 
Railway frog. C. B. Price . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 398,975 
Railway griP. cable. E. C. Phillips . . . . . . . . . . . . . . . . • . . 399,015 
Railway sheave. cable. W. Haddock . . . . . . . . . . . . . . . .  899.085 
Railway Signaling apparatus. electrical. H. J .  

Palmer. . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . .  399.155 
Railways. crossing conduit for electriC, I. W. Hey-

singer . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  398,963 

Razor safety guard, Curley & Granger . . . . . .  398,947, 398,9£8 
Reamer for forming blast holes. Plom & D' ADdri-

mODt . . . . . .  . .  . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  399.156 
Refrigerating and freezing appa.ratus. L. Perkins, 399,207 
Regulator. See Electric regDlator. ElectriC CDr- . 

rent regulator. El ectric machine regula.tor. 
Elevator speed regulator. Feed regulator. 
Gas regulator. Pressure regulator. Thrasher 
regDlator. Watch regulator. 

Ribbed conOidal washer. D. Dodd . . . . . . . . . . . . . . . . . . .  398.952 
Ring. See Key ring. 
Roller mill. J. Dawson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  399.186 
Roofing, metal , W. C. Bera-er . . . . . . . . . . . . . . . . . . . . . . . .  399,004 
Rotary double flame furDace. G. Pietzka . . . . . . . . . . .  398,97.3 
Rotary elevator for ralslDg l iquids. R. Smith . . . . . .  898.855 
Rotary engine. A. Tickle . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8lI8.988 
Ruler. parallel. S. M. Goss . . . . . . . . . . . . . . . . . . . . . . . . . .  398.828 
Sad Iron. shelf heatiDg. J. J. Czepull . . . . . . . . . . . .  , . . .  398.949 
Salts and desulphurizing ores, apparatus for use 

iD decomposing metallic. P. H • • Jr . . & O. T. X. 
Adams . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  399.111 to 399,123 

Sample holder. W. A. Campbell . . . . . . . . . . . . . . . . . . . . . . 99.017 

Sash balance. J. SpeDcer . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  399.216 
Sash fastener. J. Eberhardt . . . . . . . . . . . . . . . . . . . . . . . . . .  398.'!84 
Sash fasteDer. G. GehruDg . . . . . . . . . . . . . . . . . . . . . . . . . .  398.889 
Sash fastener. Teal & Campbell . . . . . . . . . . . . . . . . . . . . . 399.169 
Saw gummer. C. S. McMllIaD . . . . . . . . . . . . . . . . . . . . . . . .  889.086 
Sawmill set works. �'. W. Cook . . . . . . . . . . . . . . . . . . . . . .  398.942 
Scale for weighing liquids. spring. T. Lleb . . . . . . . . . 399.058 
Scales. railway. Fisher & Ballard . . . . . . . . . . . . . . . . . . . . 898.824 
Screwdriver. C. A. Strasser . . . . . . . . . . . . . . . . . . . • . • . . . .  398.986 
Screws aDd bolts by electricity. manDfactDrlng. E. 

Thomson . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 398.912 
Seat. See Valve seat. 
SecoDdary battery. E. R. Knowles . . . . . . . . . . . . . . . . . . 399.052 
Separator. See Grain separator. 
SewlDg machine spool holder. C. L. Thomas . . . . . . .  399.095 
Sewing machines. loop removing and spreadtng 

mechanism for button, W. E. Bennett . . . . . . . . .  399,179 
Sheave. W. S. Kisinger . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  399.997 
Shock binder. C. Beu . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1198.985 
Shovel. E. J,. Fenerty . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . .  398.881 
Shower bath. D. Grove . . . . . . . . . . . . . . . . . . . . . . . . • . . . . .  398.89! 

Signal operatiDg device for trains. W. Glasgow . . . . 399.193 
SlidiDg gate. G .  W. Stewart . . . . .  . . . . . . . . . . . . . . . . . . .  398.861 
Smelting ores, plant for use in, P. H., Jr. , & O. T. 

X. Adams . . . . . . . . . . . .  . . . . . . . . . . .  . . . . . .  . .399,124. 399.125 
Smoke, consuming. R. H. Michell . . . . . . . . . . . . . . . . . . . SOO,062 
SDap hook. O. V. Blazier . . . . . . . . . . . . . . . . . . . . . . • . • . . . . .  399.005 

Sodium salt. making a. Watts & Richards . . . . • . . . . .  399.176 

Sodium. salt of. Watts & Richards . . . . . . . . . . . . . . . . .  399.175 
Solder rods. apparatus for manufacturing, J. 

Ro bertsoD . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . .. . . . . . . . .  398.9'16 

Soldering machine, can, W. Hipperling . . . . . . . . • . . .  899,042 
Soldering machine. caD. J. M. Colbert . . . . . . . . . . . . . . 399.020 

Spark conductor. K. H. Carper . . . . . . . . . . . . . . • . . . . . . .  398.818 

Spinnmg hemp, etc., feed regulator for machines 
for. G. RyaD . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  398.848 

SpinDiDg machine splDdle. D. Jackson . . . . . . . . .. . . . . 399.0016 

Speed iDdlcator. E. N. Barber . . . . . . . . . . . . . . .  398.928. 398.999 
Spring. See Door spring. Vehicle sprlDg. 
Spring bending machine, J. N. Rice . . . . . . . . . . . . . . . . 399,100 
Sprinkler. J. Naber. Jr . . . . . . . . . . • . . . . . . . • . . . . . . . . . . . . .  398.001 
Square, micrometer caliper, L. S. Starrett . . . . . . . . . &19,167 
Stacker. T. Berry . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  398.934 
Stacker. shiftable. W. S. Reeder . . . . . . . . . . . . . . . . . . . . 39'J.211 
Stamp, printing, J. Sigwalt, Jr . . . . . . . . . . . . . . . . . . . . . .  399,089 
Stave joiDting aDd planing machiDe. W. J. 

Wright . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . .  . • . . .  398.993 
Steam engine. J .  West . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 399,101 
Steam geDerator. D. W. Smith . . . . . . . . . . . . . . . . . . . . .  399.165 
Steam or other pressure gauges, apparatus for 

testing, J. D. Bowman . . . . . . . . . . . . . . . . . . . . . . . . . . . . 398,815 
Steam trap. W. S. JohnsoD . . . . . . . . . . . . . . . . . . . . . . . . . .  300.198 
Steering apparatus for vessels, ll'. W. Martin . . . . .  398,900 
Stereotype plate holder. W. G. SlaDson . . . . . . . . . . . . .  398.852 
Stilt. walking. G. P. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . .  398.8M 
Stopper. See Bottle stopper. 
Store service apparatus. electrical. R. N. Dyer . . . . 899.1:l7 
Stove. N. J. Graham . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . •  399.030 
Stove and burner. vapor. H. P. Roberts . . . . . . . . . . . .  399.212 

Stove, gas, A. S. Dinsmore . . . . . . . . . . . . . . . . . . . . . . . . .  399,022 
Stove. hot blast, H. KeDnedy . . . . . . . . . . . . . . . . . . . . . . . .  398.1110 

Stove. hot blast. Massicks & Crooke . . . . . . . . . . . . • . . . 898,840 
Stove pipes. veDtilating attachment for. Jones & 

Miles . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  398.968 
Stove. smoke preveDtlDg. J .  Stott . . . . . . . . . . . . . . . . • . . 898.862 
Straw stacker, T,. F. Dieter . . . . . . . . . . . . . . . . . . . . . . . . . .  399,188 
Street curb and sDbsoil draiD. H. S. Hallwood • . . . .  399.19.1 
Sugar creaming and mixiDg machiDe. W. Walther 399.100 
Sul�y. H. Heinemann . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 399.231 
Supporter. See Ankle supporter. 
Switch. See Electric switch. PneDmatlc tube 

switch . Three-throw Bplit switch. 

Telegraphy. automatic. J. O·Nell . . . . . . . . . . . . . . .. . . . . 8IJ9,1M 
TelephoDe exchange. W. B. VaDslze (r). . . . . .  . . . . . . .  10,980 

Telephone line wires. stretoher for mechanical. 
A. W. Butterworth . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3:l9.016 

Thermometers. graduatiDg. H. Schulze-Berge • . . • . 398.951 
Thi;) coupling. D. KavanaulIh . . . . . . . . . . . . . . . . . . . . . . . 898.009 
Thill coupling. G. T. Wilson . . . . . . . . . . . . . . . . . . . . . . . .  398.922 
Thrasher regulator. steam. E. Howland . . . . .  . . . .  898,895 
Three-throw split switch. A. D. Simpson . . . . . . . . . . . 399.090 
Tile cutting machine. C. A. EissDer . . . . . . . . . . . . . . . . .  398.885 
Tires on wagon or other wheels, device for set-

ting, N. B. & A. T. McCreary . . . . . . . . . . . . . . . . . . 398,843 
Tobacco box. A. D. Kimball . . . . . . . . . . . . . . . . . . . . . . . . . 399.050 
Toy, mechaDical. J. B. Burfoot . . . . . . . . . . . . . . . . . • . . . .  399,015 
Track laying apparatus. D. E. Johnson . . . . . . . . • . . . .  300.0018 
Tramway. electrical. H. T. Blake . . . . . . . . . . . . . . . . .. . .  398.814 
Trap. See Steam trap. 
Tricycle. Foster & Merritt • . . . • . . • . . . . . • . . . . . • • . . . . .  399.100 
1.'rimmer. See Heel trimmer. 
Truck, brick. J. C. Steele . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  398.985 
Tnrntable for cranes. W. H. Wheeler . . . . . . . . . . . . . . 898.867 
Typewriting machiDe. L. J. Odell . . . . . . . . . . . . . . . . . .  399.201; 

Typewriting machine ribbon shield. G. H. Loker. 
Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  898.8117 

Urethral powder appller. C. Sage . . . . . . . • . . . . . . . . . • . .  398.904 
Valve for operating air brake mechanisms. com-

blDatlon. T. H. Haberkorn . . . . . . . . . . . . . • . . • . . . . . .  398,8.'10 
Valve for steam fire englDes. relief. A. Mayer . . . . .  398.841 
Valve gear. ecceDtrlc. J. V. Rice. Jr . . . . . . . . . . . . . . . 399.081 
Valve mechanism for ore stamps. ReYDolds & 

Nordberg . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . 398.00:1 
Valve seat for hot blast stoves. P. T. Berg . . . . . . . . 398.9:13 
Valve. steam-actuated. G. A. Barth . . • . . . . . . . . . . . . .  398.930 
Vapor bDrner. C. H. Child . . . . . . . . . . . . . . . . . . . . . . . . . . :lOS.ISS 
Vaporizing case, combustible. J. Morris . . . . . . . . . . . .  399,230 
Vehicle brake. J. Fraser. . . . . . . . . .  . . . . . . . . . . . . . . . . .  398,958 
Vehicle. haDd propelled. C. YiDgst . . . . . . . . . . • . . . . .  899.110 

Vehicle spring. S. H. Raymond . . • . . . . . . . . . . . . • . . . . .  Sil9,210 
Vehicles. mechanism for driving wheeled. J.  

MartigDODi . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . " . . •  ' . . .  898.899 
Velocipede. C. E. Bentley . . . . . . . . . . . . . . . . . . . . . . . . . . . .  399.003 
Ventilation of buildings. S. L. Bailey . . . . . . . • . . . . • . • 398,8'U 
Ventilator. See Car ventilator. 
Vise. P. Brown . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  399.014 

VDlcanlzing wood. S. E. Haskin . . . . . . . . . . . . . . . . . . . .  399.196 
Washer. See Ribbed conoidal washer. 
WashiDg machine, J. A. Walker . . . . . . . . . . . . . . . . . . . . .  399,099 
Washing machiDe. C. E. Warner . . . . . . . . . . . . . . . . . . .  398.866 
Watch case pendant. F. G. Faxon . . . . . . . . . . . . . . . . .  398.957 

Watch regulator. C. Teske . . . . : . . . . . . . . . . . . . . . . . . . . . .  398.987 
Water closet bowls. etc • • coupllnll for. H. Machin. 398,8.'18 
Water closet. siphon. H. H. Craigie . . . . . . . . . . . . • . . . .  399. 184 
Water drainer and pop safety valve. C. PareDt . . . . 399,070 
Water gate. mill pond waste. W. T. McCloskey . . . .  398.842 
WeldiDg. electriC. C. L. Coffin . . . . . . . . . . . . . . . . . . . . .. . .  399.019 
Welding machine. electrical, E. Thomson . . . . .. . . . . 39S.913 
Well cleaDIDg device. J. F. HDdson . . . . . . . . . . . . • . . . .  399.044 
Weigher and measurer, automatic graio, W. S. 

Scott . . . . . . . . . . . . . • . . . . .  " . . . . . . . . . . . .  . . . •  . • . .  . . . .. . .  399.184 
Weighing package, tea, coffee, etc., mechani&m 

for. O. A. G ill . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  399.192 
Wheel. See Fifth wheel. 
Windmill. Z. P. Townsend . . . . . . . . . . . . . . . . . . . . . . . . . . .  ;;98,171 
Wire drawing machine. I!'. Smith . . . . . . . . . . . . . . . . .. . .  398.982 
Wire stretcher. �'. A. Landee . . . . . . . . . . . . . . . . . . . . . . . 899.053 
Wire stretcher aDd holder. J .  W. Davy . . . . . . . . . . . .  399.185 

Wire twisting machiDe. �'. D. Fry . . . . . . . . . . . . . . . . . . .  398.868 
Wood carrier. E. W. Payne . . . . . . . . . . . . . . . . . . . . . . . . . . 398,002 
Wood into chips. machine for cutting. O. A. WiD-

ter. . . . . .  . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  399.101 
Woolen fabrics to their original dImensions. re-

storing fulled. R. C. Rutherford . . . . . . . . . . . . . . . . .  898.847 
Working beam. C. E. Emery. . . . . . . . . . . . .  . . . . . . . • . . .  398.955 
Working beam for steam engines. C. E. Emery. . . .  1l98,956 
Wrench. J. TomliDson . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  398.989 

TRADE MARKS. 

Beer of a light aDd sDperior quality. Bergner & 
Engel Brewing CompaDy. . . . . .  . . . . . . . . . . . • . . . . .  16.829 

BiSCUits, crackers, wafers, and similar articles, 
Holmes & Coutts. . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . 16.J39 

Bitters. E. T. Cooper . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  16.384 
Blackboard surfaces. cement for making. J. K. 

K Dox . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . 16.841 
Collars, cuffs, neckwear, shirts, and underwear, S. 

Hayem. Alne . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 16.8.37 

Cotton bats. W. J. Caldwell . . . . . . . . . . . . . . . . . • . .  16.831. 16.;��2 
Explosives. Smokeless Powder CompaDy . . . . . . . . . . . . 16.849 

Extracts for food. fiavorlDg. Price Bakinll Pow-
der CompaDy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 16.847 

Gum. chewlDg. H. D. Smith & Co . . . . . • . . . . . . . . . . • . . . .  16,348 
Medical compounds for the CDre of female dis-

eases. J. A. McG i l l  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  16,344 
Medicine for external and interDal Dse. liquld. F. 

A. Wright . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 16.356 
MediciDe for the cure of Indigestion. dyspepsia. 

and liver complaiDt . E. M. Thomas Manufac. 
turing CompaDy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1.6,35& 

Oil. iIlumiDating. Mather Brothers . . . . . . . . . . . . . . . . • . .  16.343 
PhotographiC papers, instruments, speCialties, and 

supplies. AmericaD Aristotype Co . . . . . . . . . . . . .. . .  16.327 
Plows. South Bend Iron Works . . . . . . . . . . . . . . . . . . . . . . 16.350 

Roofing. metal. CantoD Steel Roofing Company . . . .  16,:JSS 
Seed, clover. C. Stager & Co . . . . . . . . . . . . . . . . . . . . . . . . . . 16,351 
Sheetlngs and shirtings. Boott COttOD Mills . . . . . . . .  16,8S0 

Shoe elastic. Herbert & Rapp Company . . . . . . . . . . . . 16,388 

Sirup. maple. G. D. Powell . .  . . . . . . . . . . . . . . . . . . . . . . . . .  16.345 
Soap. J. Crosfield & Sons . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 16.835 
Soap. laundry and tOilet. B. A. Lynde & Son . . . . . . . .  16,842 

Stove polish . G. M. JacksoD . . . . . . . . . . . . . . . . . . . . . . . . . . 16.340 
Wagon. the body of which Is supported betweeD 

Bide bars by cross spriDgs. road. R. M. Stivers . .  16.352 

Washing compouDd. M. P. Evans . . . . . . . . . . . . . . . . . .  16,336 
Watches and their componeDt parts. Anc. Fque. 

Vacheron & ConstantID . . . . . . . . . . . . . . . . . . . . . . . . . . 16.328 
Watches. balance wheels for. UsiDe Genevol se de 

Degrossissage D·or. . . . . . . .  . . . . . . . . . . . . . .  . . . . . . .  16,355 
Watches. spiral or volDte springs for. Usine Gene-

volse de Degrossissage D·or . . . . . . . . . . . . . . . . . . . . . .  16,3M 
Whisky. J .  Power & Son . . . . . . . . . . . . . . . . . . . . . . . . . . . .  16,846 

DESIGNS. 
BathtDb . F. J. Torranc§ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  18.m9 
Brush or mirror back. A. Berry . . . . . . . . . . . . . . .  18,94.1. 18.m4 
Rug. T. E. Meagher . . . . . . . . . . . . . . . . . . . . . . . . • . . .  18.m7. 18.m8 

Stair bDtton. D. Walker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 18.950 
Stove, gas or 011. T. W. Bel"ller . . . . . . . . . . . . . . . . . . . . .. . .  18,916 
Type.ornaments. font of combiDation. J. Graham .. 18.946 

Switch for overhead tracks. J. Bouchard • . .• 399.007. 398.006 A Printed copy of the speCIfication aDd drawing of 
Table. See FoldiDg table. Turn table. any patent In the foregoing list will be furnished from 
Table knife for green corD. J. F. Wynkoop . . . . • . . . .  899.1011 this offi ce for 25 cents. In orderlnll: please state the name 
Table spreads. orDamental fabriC for. D. W. and nDmber of the patent deSired. and remit to Munn & 

Campbell • . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  399.182 Co •
• 361 Broadway. New York. 

Tallying apparatus for grain hoppers. J. A. De- Canadian Patent. may now be obtained by the 

muth . . . . . . . . . . . . . .  , . . . . . . . . . . . . . . . . . . . . . . . . . . . • . • . . 398.821 Inventors for any of the Inventions named in the fote-

Tapping bung. J. Van Zandt· . . . • . . . . . . . . . . . . . • . . • • . . 399.173 gOing list. provid�d they are simple. at a cost of $40 
Telellraph. printing. F. H. W. Higgins . . . . . . . . . . . . . .  898,833 each. If compllclited. the cost will'be a little more. For 
Telegraphs. clrcDit oloser for railway Car. G. I. 

I 
fDII Instructions address Munil & Co •• 361 BroadwBv. 

Hopkins . . . . . . . . • •  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  899.228 New York. Other foreian patents may also be obtained. 
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In.lde Palfe. each iu.ertion • • •  "Ii centB a liRe. 
Back Pa"e. ench i n sertion - • •  81.00 a line. 

The above are charges per agate line-about eight 
words per line. This notice shows the width of the line, 
and is set in agate type. Engravings may head adver
tisement'� at the same rate per agate line, by measure
ment, as the letter · press. Advertisements must be 
received at publication ottice as early as Thursday morn
ing to appear in next issue. 

U SE ADAMANT WALL PLASTER 
A�M�:f::�b�e'i.n:o'i' c�� 
or crack. It is impervious 
to wind. water, and disease 
����� It�a��:��p�ea�� 

. any kind of weather. It Is 
in general use. Licenses 
granted for the mixing. 
using. and seiling. A ddress 

ADAMANT MFG. CO. 
"I E. Genesell Street. 

Syrncu8e. N. Y. 
Write MaMon RIll!:ul ator Co . ,  BOBton, l)r 

prices on all kinds of Steam Regulating Devices. 

THE KODAK CAMERA 
Makes l O O  In�tall tnneous 

Pictures by simply pressing a 
buttoD. ADybody can use it who 
can wind a watch. No focusing. 
No tripod. Rapid Rectilinear 

L e D  s .  Photograllhs 
be°ri��a i�bJ;g�:: an 

Division of Labor 
-Operator can finish 

own pictures, or 
seDd them to the fac
tory to b .. fin ished. 
Morocco covered Oa

mera, in h a n d s o m e  
s o l e - l e a t h e r  case. 
loaded for 100 picture!, 

see SCI. AM., Sept. 15, '88. 
Price, $��.OO. Reloadin". $�.oo. 

The Eastman Dry Plate & F i lm Co. 
R ochester, N .  Y .  I 1 5  Oxford St., L o n d o n .  

Send tOT copy ot Kodak Primer with Kodak Plwt"graph. 

INGERSOLL·SERGElNT 
R O C K  D R I L L C O .  

10 l>ark Place. N .  Y. 
Rock Drills. 

A ir Compressors, 
StoDe Channeling Machines. 

Coal Cutters. .-
Diamond Core Drills, 

BollerB. Hoists. 
Electric Blasting Batteries. 

Fuse, Wire, etc. 
Complete of MiDing. Tunnel-

Inll:. Machinery. 

M 0 0 E LS EXPERIIU lo:l'
N
'{,A l. WOR K 

LIGH'I' lU A C H I NEltY. 
N .  ERLANDSEN, 101 RiviD/l:ton Street. New York. 

1ft- �r�a!s�1b�s!J��rc��p��§. 
Size for swall Dewspapers. $44. Rotary 

; ���b:�d9�IJ�:�';in�� "Nufio��i�l"e".i p���:;. 
for type-settiDg. etc. Send 2 stamps for 
catalog-ne of presses, type, cards. etc., to 

factory. KELSE Y & VO •• lll eri d e n .  C o n n .  

F��i��WOODS  
:PZ..A.N:IiI:I> :Et..E.A.:I> Y FC>� V S E  

Send stamp for catalogue. 
HENRY T. BARTLETT, (lBbln!t'\V':.�u;::�1V':neer •• 

200 LEWIS ST • •  NEW YORK. 

Write MaBon Regoiator (lo'l BOllton, for 
prices on all kinds of Steam Regula ing Devices. 

Stored E n e rgy 
ACC U M U LATO RS for Electric Llghtln.g and 

Street Car PropulSIOn. 
ELECTRICA l .  A CCUMULATOR COMPANY, 

No. 44 B" oadway, New York City. 

Edco Syste m .  
Complete Electric Light and Power Plants . Street Cars 
equipped for Electric PropDlsion. The ol dest and most 

experienced Electric Motor Co. in the world. 
THE ELEC','RIC D Y N A MIC COMPANY. l!(o. 2�4 Carter St • • Phil adelphia. Pa. 

Scrow CuI
tin, Automahc Cro., 
Feed, etc. 

Catalogue 
Free 

of all oU]' 

© 1889 SCIENTIFIC AMERICAN, INC.
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H E N R Y CA R E Y  BAI R D  II. CO. 
industrial Publishers, Booksellers, aud Importers, 

8J 0 Wal n n t  St •• Philadelphia, l'a .. U. S. A .  
pr'Our new and Revised Catalogue o f  Practical and 

Scientific Books, 84 pages, 8vo, and our other Catalogues 
and Circulars, the whole coverin

" 
every branch of Sci-
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ad<lress. 

ARCHITECTURAL BOOKS. 
Usefu l ,  Beautifu l ,  and Cheap . 

TO Bny person about to erect a dwelling house or sta
ble, eIther In the cou ntry or city, or any builder wishing 
to examIne the l atest and best plans for a church , school 
house, club house, or any other puillic building of high 
Or low cost, should procure a complete set of the ARCHI. 
TECTS' AND BUILDERS' EDITION of thp. SCIENTIFIC 
AMERICAN. 

The informatIon these volumes contain renders the 
work almost indispensable to the architect and bui lder, 
and to persons about to build fur themselves they will 
find the work 8u.l2'gesti ve and most useful. They contain 
colored plates of the elevation, plan, and detail draw· 
ings of almost every c lass of building, with specifica
tion a.ld alJproximate cost. 

HARRISON CONVEYOR ! 
Ha!:ffing Grain, Coal, Sand, C lay, Tan Bark, Cinders, Ores, Seeds, &e. 
�. I BORDEN, SELLECK & CO. , l ���':n-s. l Chicago, ilL 

26% SAVING T:El:EI Dll:A.CH.EY .A..UTODII:.A..T:J:C ElE-El.:J:NH.LBlEI. 
Thermostatic F i re Alarm operated by E lect ricity. 

� Positive In Its action. Easily tested. No attendance required. Endorsed by Under. 
UVlD writers. The J. C. Mackey (lo. , 7tHlO So. Water St .. Syracuse. N. Y., U. S. A. 

HOME·MADE INC UHATOR.-PRACTI· 
cal directions for the ma nufacture �f an effective Incu. 
bator that has been careful l y  tested and found to per
form al l that may be reasonably expected ; with direc· 
tlons for operating. With 4 figures. Contamed in SCI
ENTIFIC AMI<RICAN SUPPLEM I<NT. NO. 630. Price 10 
cents. To be had at this office and from all newsdealers. 

THE PH O N OGRAPH .- ·A DETAILED 
g���g�

i
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Write Mallon Regulator Co . , Boston, .or prices on all kinds of Steam Regulating Devices. 

HARMON'S I M PROVE D 

Leveling Instrument. 
W i t h  or w i t h o u t  COlnpnss. 

For Enj!ineers, Contractors. and all 
others requiring- a low price J .... evel ing 
Instrument for gradin�, measurinJl' 
heights, squaring, or getting any de
sired angle. I l lustrated circular sent 

. 3-�{iij
i
��

f
ii

t
:'�lM:ON, 61i Hav-e .... i l l  St .. eet, Bosto n ,  M ass. 

DRY AIR REFRIGERATING MACHINE. 
Descril'tlon of Hall's Improved horizontal dry air refrlg. erator, desUi:ned to deliver about 10 .000 cubic feet of cold air per I:iour, when running at a speed of 100 revolu .. tions per minute, and capable of reducing the tempera. 
�=!:;I:�o

::d ��d�oeR.��iTo�
e
�l t�i��p��:�["��� diagrams illustrative of its performance. Contained in SCIENTIFIC AMERICAN SUPPL"EM I<'::NT, No. 28S. Price 10 cents. :[0 be had a> this oruce and from a.\l newsdealers. 

ISg 

R E M I N CTO N 
STA N DARD 

Tyeewriter 
WON 

Gold Medal 
AND 

Silver Medal 
For Championship of the World, 

At  Toronto, in open contest, August 13 , 1888.  

1 5 1  WO R DS P E R  M I N U T E ,  
WITHOU'j' AN  ERROR. 

The above is an authentic record made by Mr. Frank 
E . . McGurrin, at DetrOit, on J a n uary 21 , 1889, on It mem
orl::ed sentence, thus bpftting all p1'fm ;Ol/IS 'records of cor
rect work by thirty words per minute. and plac ing t h e 
" Remington " still further beyond reach of compet.it ic i l l .  

Photographic copies of certified work furnished on 
application. 
WYCKO F F, SE AMA N S  & B E N EDICT, 

3�" Uroadway, N e w  YOl·k. 
Write Mallon Deg ulator C o . ,  Do"tol1, for 

prices on all kinds of Steam Hegulating Devices. �"our bound volumes are now ready and may be ob
tained, by maUl direct from the publishers or from any 
newsdealer. Price, $2.00 a volume. Stitched In paper 
covers. SubscrIption price , per annum, $2.50. Address 
and remit to . 

Ing.. ContaIned In SCIENTIFIC AMERIC.�N SUPPLE. 
MENT, N o. 632 . PrIce 10 cents. To be had at this 
office and from all newsdealers. 

Write Mallon Re�ulato. Co . , DOllton, for 
prices on all kinds of steam Regulating Devices. 

I4S B E STOS Fi .. e Felt  Covel'ings , THE FORTH B D ' . l'acking., :,;h eathings, &c. RI GE.-A PAPER BY 
The CHALME RS-SPENCE C0. Mfrs A. S. H1!!gart, �escribing th.e me�hod employed in the 

4 1 9·421i 8th Street, East Rive�, N. Y .  i ��:�ig�n��i;�Asll���i:,;,'fi�(r�".fR�'1'�·i:!U'::��E�E�T MUNN & CO., Publishers, 

36 1 Broadway, New York. 

GLACIAL EPOCHS AND THEIR PE-
rlodlcity.- By A dolphe d'Assier. A presentation of the 
considerations that tend to establish the fact that the 
progressive cool inll of the earth must. in the course uf 
ages. have produced circumpolar glaciers, and that the 
periodic and alternate return of these in the two hemi
spheres is close!y connected with the secular displace
ment of the perihel1on. Contained in 8CIES'l'IFI C  AM I1;R
ICAN SUPPLEMENT, NOS. 63 1 and 632. Price 10 cents 
each. To be had at this office and trom all newsdealers. 

OIL WELL SUPPLY CO. Ltd. 
91 &: 92 WATER STDEET, 

Pl ttsbu .·gh,  .. a • •  

M anufacturers o f  everytbing needed for 
A.El.TE &:J:.A.N ....vELLEI 

for either Gas, 011, Water. or Mineral , Tests, Boilers, Enginet!>, Pipe, 
Cordage, lJrilling Tools, etc. 
Illustrated catalogue, price tt;fit;1::i11t lists and discount sheets j on request. 

ARC H ITECTURAL DESIGNS . ELE-
ments of.-Two lectures by H. H. Statham. Treating of 
architecture as an intellectual art, whose aim is to ren-

Tbe most successfnl Lnbri cator 
Cor Loose P u l l eys i ll u se. 

VAN DUZEN'S PA'l'ENT 
LOOSE P U L L E Y  O I L E R . 
Highly recommended by those who 
have used them for the past two 
years. Prices very reasonable. Every 
����o�a;w�.
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VAN DUZEN & TIFT, Cincinn ati . 0 

LOCKS OF THE PANAMA CAN AL . -
DeSCription of the lock gates devised by Mr. Eiffel. for 
use on the proposed Panama lock canal. " ' ith 12 fig
nres. Contained In SCIE"TIFIC AMERICAN SUPPLE. 
MEXT, N o. 639. Price 10 cents. To be-had at this office 
and from a1l newsdealers. 

:Df.[ O T OB..S. 
T h e  most efficient and economi
cal means of obtaining from one-
�i����J? fi

�
e
��tg�

s
;�y�
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the greatest amount of work with 
the nse of the smallest stream 
of water. specially adapted for 
running cheaply and efficiently, 
Printing Presses, Elevators, 
ChUrch Organs, Cuffee Mill&, 
Sewing Machines, Lathes, Den
tal Contrivances , and in fact , 
any 

d'i���.�m���ha�;�" aulic 
Street, B i n g " amton, N. Y .  

W A VES.-BY SIR WILLIAM 
Thomson. A lecture delivered before tbe InstitutIon of 
Mechanical Engineers .-Definitlon of wave. The dlfler. 
ent kinds 01 waves . Wa.ves produced in water by boats 
and the wind. How the wave procession is kept up. 
Eflect of a ship's build In causing waves : With eight 
figures. Contained in SOIENTIFIO AMERICAN SupPU1. 
MENT No. 6 1 1i .  Price ten cents. To be had at this 
office and from all newsdealers. 

AIR, PURIFIC ATION OF. - BY D. 
Prince, M.D. An experimental st.udy in relation to the 
removal from the air of the dust or particulate material. 
r�flc�fg�st�i�����C?lrll��l',.ft���:' 'b��¥;yti':d ��

d
sgi��: 
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TO BUSINESS MEN. 
The value of the SCIENTIFIC AMERICAN as an adver

tising medium cannot be overe8timated. Its circulation 
:o�a;Jb'i��d�ri�t:be�hi��o t�I�\�: gtlt:����

r ���:i��� 
ries, and is read in an the principal Jibraries and reading 
rooms of the world. A business man wants something 
more th!\n to see his advertisement in a printed news
paper. He wants circulation. This he has when he 
advertises in the SCIENTIFIC AMERICAN. And do not 
let the advertising agent intluence you to substitute 
some other paper for the SCIENTIFIC AMERICAN, when 
selectinll a list of publ ications in WlJ lcn yuu deClde It is 
for your interest to advertise. This is frequently done, 
for the reason taat tne �ent getM a larger commission 
from the papers having a small Circulati.()n than is allow .. 
ed on the SCIENTIFIC 'AMERICAN. 

ii'or rates see top of first colUmn of this page, or ad
dress 

M V N N  & CO . . Publish ers, 361 B .. oadwaJ', New Y Ol·k .  
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traUons. l.onte ined in I!\C[E�T IFIO AMERICAN 8UPPI�E
MENTS, Nos. 633 and 634 . Price, 10 cents each. To be 
obtained at tbis office and from all newsdealers. 

P U L L E Y S H A N  C E R 8 PROG-RESS MAOH I N E  "WORKS, 

F R I CT I O N' C L U TC H ES!  44 ���. �i!..�?�: YO. 

ICE and REFRIGERATING MACHINES ARTESIAN 
Wells, Oil and Gas Wells, drilled 
:.r������=� 
r::l.%�J'c'i,��same�= 

The Pietet Artificial Ice Company (Limited), Room 6, Coal & Iron Exchange, N ew York. 

able Horae Power and Mounted. THE DEVELOPMENT OF THE MER· 

��r����e&��� �Un'1�
l
t:r!:'.B�::'fi;t�J!f��p��r���I:blg��f,.'\��8���: , catalogue • • - i e l·ce A l'tcsl R U  curial air pumps in use from early times up to th e present : and on Well SV.p l�Co . , are classified and described . I. Uliward drlVlug pumps. 80 Beaver Street. ew ork. 
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Write M allon Regulator Co. DOllton, for lector pumps. VI. MechanI cal mercurial'pumps. With 
Prices on all kinds of Steam Regulaling Devices. 36 engravings. Contained in SCI E �TIFIC ;<\M1<RICAN 

SUPPLEMENT, Nos. 6�9, 63 0 and 6 3 1 . Price 10 cents 

TH E  PENNA.  DIAMON D DR I LL & M FG.  CO .  each. To be had at this office and from all newsdealers. 

I I I llD S nORO, PA., Builders of HIgh Class Glar"'s NOl' Seless Ruhher Truel• Wheels Steam Engines. Diamond Drilling and General .Il UU .Il 
Save lIoors. Antl·Friction Casters. Machinery. Flour Mill Rolls Ground an d Grooved. Rubber �'urniture Casters, etc. 

Catalogue free. 

; iI&IhlI4eRrlP14TOcirll1llutr •• kl Painten.J.J.CALLOW,ClITllan4.0 

ICE-HOUSE AND COLD ROOM. -BY R. 
G. Hatfield. With dIrections for construction. Four 
engravings. Contained In SCIENTIFIC AMERICAN SuP· 
PLEMENT. 1i9. Price 10 cents. To be had at this office 
aud of all newsdealers. 

pERFE��SPA!!� I L E  
The Koch Patent File. for preserving newspapers, Mag. 
azines. and pamphlets, has been recAntly improved and 
price reduced. Subscribers to the SCIENT I F I C AMEll I .  
('AN and SC IEXTIl!'IC A M E ElIC'AN SU PPLEl\1 I':NT can be 
�'M'J'�i
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•• SCIEN'rIFIC AMERICAN " in ailt. Necessary for 
every one who wishes to preserve the paper. Address 

MUN N &; C O  . . Publisher. SCIENTIFIC AMERICAN. 

W E . H O U S E  AND REFRIGERATOR. 
Directions .and Dimensions lor construction, with one 
\1lustratlon of cold house for I>reservlng fruit from 
season to season. The air Is kept Cl.ry and pure through. 
out tile year at a temperature of from 340' to 36'. Con
taIned In SCIENTIFIC AMERICAN SUPPLEMENT No. 1 16. 

G e o ,  p, Clark, Box L,W i ndsor locks.  Ct. 

2nd � MACHINERY � �  
N. Y. Mach'y Depot, Brldllie Store 16. Frankfort St., N.Y. 

B RIDGE CO NSTRUC TI ON . DEVEL· 

�lh'P.��� o�fitt:ft
e

�rb��f;,fb�d �s°'iS.r..�g�I�V��� 
tices o'lsome remarkable historic �ridges. Oontalned 
In SCl " NTIFIO AMERICAN S U PPLEMENT, No. 631. 
Price 1 0  cents. To be h a d  a t  this office a n d  from a l l  
newsdealers. 

P U LLEYS Cheapest, Lightest. and Best. Made by 
• Hardwood Split P. Co . •  Menasha, Wis. 

ELECTRIC C ONVEYO RS . -DESCRlp· 
tion of two ingenious systems for the electric carriage 
of small packages. Illustrated with 13 engravings. Con' 
464. Price 10 cents. To be had at. this office and from 
all newsdealers. 

6:AVEaicYCLe011orGUN 
Send to A. W. GUMP �CO.' Day to!' , Ohio, for prices. o.er iOO sh worn andza-b&DQ 
(,.,,-cles. Renairimr and ickeling. BiC7C� 
Guns and ''r7Pe-Wrlters taken In _ FA M I L  Y I C E  MACH I N E ���, fl7�50"t��f:'� 

Clrcul"r. L. Dermlgny, 126 West 25th Street, New York. 
Price 10 cents. To be had at this office and of all news- A N 1E S T H E  T I C S, A LESSON FO R teaJers. those who use.-By J, J. O bisholm, M.D. Remarkable  

I cases o f  resuscItation o f  patients apparently deRd from D EA FNESS and Noises In the inhalation of chloroform . with methods used. Con-
Entirely Cured br tained in SCII'NTIFIC A'URICAN SUPPLEMEN'J\ No. 
Peck's P&t.lmpro�ed 64�. Price 10 cents. 'To be had at this office and from 

Tubular Ear Cnshions. Whispers heard dis- all newsdealers. 
tmctly. Unseen, comf If&<!iustii Succe'Rfttl whein ail. Sold on 
by F. HISCQ way cor.14 
St • • , N,Y.  Wnw for illnstrated book of proofB FBEE. 

Write Mallon Regulator Co . , DOllton, for 
prices on all kinds of Steam Regulating Devices. 

POLA R PLAN IMETER. - A PAPER 
by E. A. Gless ler, C.E., aiv ing the theory and use of 
this useful instrument. With 5 figures. Contained in 
SCIENTI FIC A1\I E HICA � 8rpPLE.'\JENT, No. o a , . Price 10 
cents. To be had at; this office and from all newsdealers. 

AN OPPORTU NITY Is afforded a good man 
in every town and city 

In the United States to either make a business for 
himself or add to one already established. 'I'he 

article to be sold is of interest to every owner of a 
horse. as it lessens the horse's Jiability to injury, while 
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AM ERICA N H O R!"I R  I'ROTEC'l'Olt C O . ,  

4 3 0  West 14th !!'tre e t .  N e w  Y o  . .  l ,  • 

PETROIJEU M  FUEL. -AN ACCOUNT 
of the Pennsylvania Railroafi 's experiments with the 
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road with coal oil as a fue] . Contained in SCIENTIFIC 
AMF.RICAN SUPPJ.F.ME"T No. 6 1  Ii. Price ten cents. 
To be had at this oruce Rnd from all newsdealers. 

B A R R E L MACHINERY. 

E. & B. HOLlIIES, 
BUFFALO, N. Y. 

E 
MODEL and 

L 
SendforCirc1l1arS. 

XPERI MENTA C.E.Jones&BIl • 
- A. - CINCINNATI, O. WORK SPECIAL n. (Melltion this P.p .. � 

THE C RANK'S STORY. - BY G. H. 
Edwards, C.E. The part played by the crank in develop· 
ing the economy of steam In multl�le cylinder engines. 
With two ligures. Contained in SCIENTIFIC AMF.RICAN 
SUPPU1MENT, No. 64 ] . Price 1 0  cents. '1'0 be had at 
this office and from all newsdealers . 

AGENTS '78 per m o nth a n d  expenses 

WANTED paid ally active man o r  woman t o  sell our goods by sample and live at home. Salary paid 

ON ft:�,:!l
��!:�i::: :RrE�n;� !:���:�t 

SALARY. ;:��';. C�. AU .... ,!!.a1:l:���.8Ilver. 

No. 6 :l 6 .  Price 10 cents. �'o be had at thi s  office and 
from al l newsdealers. 

FORE IGN PATENTS 
T H E I R  COST R E D U C E D .  

The expenses attending the procuring of patents i n  
most foreign countries having been considerably re ... 
duced the ob_tacle of cost is no lODger In the way of a 

arJil'e proportion of our inventors patentlDg their i nven .. 
Uons abroad . 

()A N A D A .-The cost ot a patent In Canada is even 
less than the cost of a United States patent . and the 
former lUcludes the ProvlDces of Ontari", Quebec, :N ew 
Brunswick, Nova Scotia, British Columbia, and Mani
toba. 

The number of our patentees who avail themselves of 
the cb eap and easy method now offered for Obtaining 
patents In Canada is very large, and Is steadily increas. 
Ing. 

EN(� I  . .. \ N D.-The new English law, which went into 
torce on Jan .  1st. 1885, enab :es parties to secure patents 
in Great Britain on very modflrate terms. ABritisb pa
tent includes England ,  Scotland, Wales, Ireland and tbe 
Channel Islands. Great Britain is the acknowl edged 
finanCial and commercial center of the world.  and her 
goods are sent to every quarter of the globe . A good 
invention is likely to real ize as much for the patentee 
iIJ. En;!"iand as his United States patent produces for 
him at home. and the small cost now renders it possible 
for almost every patentee in th is count.ry to secure a pa_ 

tent in Clreat Britaill� where bis rights are as well pro. 
jected as In the United States. 

OTHER C O U N 'I' ll I E S . - Patents are also obtained 
on very reasonable terms In France, Belgium,  G ermany, 
Au'uia, Russia, Italy, Spain (the latter includes Cuba 
ana all the other Spanish Colonies), Brazil, ilritish India 
Austral ia, and the other British Colonies. 

An experience of FORTY years has enabled the 
publishers of THE SCIENTIFIC AM EHICAN to estaLJJish 

competent and trustworthy age"cies in all the principal 
foreign countries, and it has always been their aim to 
have the business of the:' cllents promptly and proper. 
Iy done and their interests faithfully guarded. 

A pamphlet containing a synopsis of the patent laws 
ot al1 countries. including the cost for each , and othe 
information useful to persons contemplatmg the pro� 
curing of patents abroad, may be had on appl ication to 
this office. 

M V N N  & ( ' 0  .. Editors a n d  Pro prietors of THE SCI. 
ENTIFIC AMERICAN, cordial ly invite all persons d<!slrinIZ 
any information re lative to patents, or the registry of 
trade·marks . in thIs country or abroad. to cull at their 
offices . 361 Broadway. Examination of inventions, con. 
sultation, and advice free. Inquiries by mall promptly 
answered. 

Address, IUU N N  &; C O  . .  

PUblishers a n d  Patent SOliCitors, 
ala Broadway, New YOl"k. 

BRANCH OFFICES : No. 622 and 624 �' Street, Pacitlc 
BUi ldIng, near 7th Street, Washington, D. O. 

FO il SALE.-Canada Patent on sbeet metal article.  
J. J ONES, 719 2d Street, Loui_ville,  Kentucky. 

LIN S E ED OIL. - AN ELAB O R A T E  
paper by Jas. C .  Duff, on the manufacture, uses, and 
properti es of this produet. Contained in Scn:N'l'IFIO 
AMEltICA " SUPPLEMENT, No. 634. Price 10 cents. To 
be had at tbis  oruce and f. om all newsdealers. 

T� Scient if ic American 
PUBLICATIONS FOR 1 889. 

--0-
The prices of the different publications in the United 

States, Canada, and Mexico are as fol lows ; 
RATES BY MAlI •. 

The SCientific American (weekly), one year $3.00 
The Scientific American Supplement (weekly), one 

year. • . • . . • . . . . 5.00 
The Scientific American, Export Edition (monthly) 

one year. . . . • • . . • • 5.00, 
The SCientific American, Architects and Builders 

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

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

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

t.ects and BuiJders Edition. . 9.00 
Proportionau Rat .. jor Sial Months. 

This includes postage, which we pay. Remit by pestal 
I)r express money order, or draft to order Qf 

M U N N  & CO . . 361 B'roadway, New York. 

Write _.i.oP 8�Dla'or Co., Dos'on, for Write Mallon Regulator Co • •  DOllto o , for Write lIIa.on Regulator Co., DOllton, for Write Mallon RepIator Co., DOllton, for 
prices Oil all kinds of Steam Regulating Devices. prices on all killds of steam Regulating Devices. prioes Oil all kinds of steam Regulating Devices. prices on all kinds of Steam Regulating Devices. 

© 1889 SCIENTIFIC AMERICAN, INC.
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Inside Pnae, ('nch inserr ion __ _ _  � ;)  cents n line. 
Hack Page, each i lIserl ion - .. - $1 .00 a line. 

Accept no packing as JENKINS PACKI:-iG unless stamped 
with our •. rrrade Mark." 

'rhe above are charge� per agate hne-about eight 
w(Jrds per l ine. 1.'hi� not.ice shows the widr.h of the line, 
and is set in agate type. Engravings may head adver .. 
tisement!:! at the same rate per agate line. by measure .. 
ment, as the letter press. Advertisements mURt be 
r�ceived at publication office as early as Thursday morn
iHg to appear in next issue. 

JENKINS { 11 John Street, N. Y. 105 Milk rstrl'e"t, Bo ... ton. 21 North 6th St., Phil ... BRO S. 1>4 Dearborn St., Chie .. eo. 

<S2.50 Buys the Best FARM ER'S THICK BOOT. 
J A M E S M E A N S' 

OUARTER* EAGLE * BOOT. CHARTER' S GAS (TRADE .\IAltK,) 2 to 25 H, P. The SImplest, most Reliable, and 

A R I 'ab l  Econo.mical, Gas :BJngine e I e An impul�';, �f�';����evoilltion. 

K' B Perfect steadiness gnaranteed I p oot for ,Arc or Incandescent Electric 
r�tgnt!'. 

F F Independent of gas works when or armers desired, and m",k.ps i t. own 
NllMfea�t,

a
o���o�i :;�ec�;��� ��r. 10 llli l l s  mal<e one 

Veut ; 
10 C .. nt� Ill a lu' one 

·Ditne ;  
10 D i lll e !Oi  In l l li. c  one 

DoHat' ;  
1 II D o l l  a l' s mal", 

one Eagle .  
And with a Quarter 
Engle any Farmer 
in the Country can 
now buy a boot that 
will satisfy i,im. 

Farmers have be2ll 
looking for such a hoot 
for a long timeauuuow 
it has come. 

hou .. to each indicated H. l'. 
A }'el'fectly Sate lUotor for 

:-_______ --' Al l  Places and }'urpose •• 
New York Agent, JOHN J. BOCKIE, 47 Dey Street. 

Chicago Office and Salesroom, 152 Lake Street. 
For Circulars and prices, address 

The Charter Gas Engine  Co. 
STERLING. ILL. 

ICE YACHT. - BY 
Geo. W. Polk. .A new and va1uable paper. containing 
full practical directioTIR and specifications for the con
strnction of the fastest and best kinds of Ice Yachts of 
the latest, must approved forms. Illustrated with en
gravings drawn to scale, showing the form, position, 
and arrangement of all the parts. Contained in SC IEN
TIFIC AMEHIC'A-:\" �LPPLEi\'[ENT, No. 6'.!4. Price 10 
cents. To be had at this office and of all newsdealers. 

Scientific B� Catalogue 
RECENTLY PU UJ,ISHEU. 

Onr new catalogll e containing over 100 page�, inClud
ing works on more than fifty different subjects. Will be 
mailed tree to any address on application. 

IUUNN & CU., Publishers ScientifiC American, 
361 BI'oadway, New York. 

IRRIGATING MACHINERY ON 'rHE 
Pacific Coa!ol't.-By .John H.ichards. An  �laborate dis
cussion of the modifications that have had to be ma.de 
in irrigating machinery to meet the reqUirements of 
local conditions in California. Contained in SCIE� .. 
T I FIC A MERICA� SUPPI,KM EXT Nos. 624: and fj'l�. 
Price 10 cents ea,ch. To be had at this office and from 
all newsdealers. 

ICE-BOATS - THEIR CONSTRU CTION 
and management. . With working drawings, det.ailR. a.nd 
directions in ful l .  Four engravIngs. showing" mode of 
construction. Views of the two fastest ice�saihng boats 
nSf'd on t.he Hudson river in winter , By H. A. Horsfallt 
M.E . Contained in S(,T"E�TIl<' f (' Al\fEHICAN SUPPLE .. 
l\fEKT, 1. The same number alRo contains the rules and 
regulations for the form.ation of ice-b(;mt clubs. the sail_ 
ing and management of ICe-boats. Prwe 10 cents. 

JtN(.JDHIf 
'A'I:II,a� 

STEAM PACKIN G 
Boiler Coverings, Millboard, Roofing, 

Building Felt, Liquid Paints, Etc. 
DESCRIPTIVE PRICE LIST AND SAMPLES SENT FREE. 

H. W. JOHNS MFG. CD . ,  87 Maiden lane, N. V. 
CONC RETE. - BY JOHN LANDIS. 
Practical notes on the mixing and manipulation of ce .. 
ments. Contained in SCI ICNTTFIC AMERICAN SuP .. 
PL>OME,,'r, No. 64 :1 .  Price 10 cents. To be had at this 
office and from all newsdealers. 

SAWS Wunted 50.000 Sawyers S AWS a n d  Lumbermen t o  

A send us

. 

their fun address for a copy of Em- A erson's !ar' Book of !'"iA WIS. We are first 
to introduce NA TURA L GAS for heating and 

W
tempering �n""M wit.h wonderful e1l'e

.
ct uP·W 

on improving their quality and toughness, 
enabling us to reduce pri ces. Address S S E,UERSU N ,  SClll 'l' H & CO. (Ltd.), 

Benver Fans, Pn. 

[MARCH 23, 1 889. 

SY�AC��[ MAlltA�lt I��� W��KS 
W B B U R NS P R O P "  

THE AMEaI�AN BELL TELE�H�NE ��. 
95 M I LK ST., BOSTON,  MASS. 

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

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

T :a:: E 

� Citutifi c �mtr i clu 
ESTA BLISHED I S46. 

The Dlost Popular Seientifie Paper in the World. 
Only $3.00 a Year, including 1'08tag". Weekly. 

;)2 Numbers n Year, 

Thi� widely ci .. eul n led and splendidly .Hustrated 
paper is pub l ishrd weekly Every Dumber contaIns aix, 
teen pages of useful infOImatton and a large number ot 
original engrnvings of new inventlOns and discover'fes. 
representing Engineering Works Steam 1\1 nchinery. 
New Inyentions. Novelties in I\fechanlcs , Manufacturea 
Chemtstry, l<:leclricity. Telegrapby Pbotography. Archt· 
tpcture, Agriculture. Horticulture. Natural H;.stoI'Y etc. 
Complete Ltst or Patents each week. 

Tel'lIIs of Subocrlption.-.()ne copy or tbe SCllON 
TIFIC .A:o.IERICAN wit! be sent for one veaT-b2 numbers
postage prepaid. to any subscriber in the Umtea States 
or Canada, on receipt of lh,'"e dollars by the pub· 
lisbers ; SiX months, $1.50 ; three months, $1.00� 

COI'YRT" II T for Sale.-lllnstrated Musical Work. INVENTORS and others desirin ... new articles manufac· ClulJ •• -Speclal rates for several name., and to Post 
Address Prof. J. B. NYE, Swatara Station, Pa. tured and introduced, address P. 00 Box 86, Cleveland, O. Masters. Write for part!culat's. 

Boots and Shoes from our Celebrated Factory are sold 
by wide-awake retailers in all parts of the country. 'Ve 
will place them easily within your reach in any Stat.e or 
rl'erritory if yon will invest one cent in a postal card and 
write to m::. 
JAMES MEANS & GO., 41 Lincoln St., Boston, Mass. 
F O R  R E NT.  PO�(��.

ion Rent Free to May 1 st. 
!'iTO RES. O F F ICES, and DESK ROOM 
In handsome new building, corner Cortlandt and Wash
i ngt on Streets. Every modern convenience. Most con
�picl1ol1� location in the busiest thoroughfare downtown. 
Bef't, fldvertisement in the city. Now rapidly fil ling 
w i th metal and machinery trade. Low rents made on 
premises. or Room 5, 60 Cedar Street. 

MODERN LANGUAGE S . - A PAPER 
by Prof. Charles F. Kroeh, describing tbe various meth
ods of teaching and learning modern ]an�mages, with 
critiCisms of the same. Contained in �(,IF.XT[FIC A M E HI
CAN SUPPLEMENT, No. 639. Price IO cents. To be bad 
at this office and from all newsdealers. 
------------ - - -_. RI D E  C Y� LES ! 

VICTORS A RE HE!'OT ! 

BIcycles, Tricycles, and Safeties, 
Send for free illustrated 

Catalogue. 
Overman Wheel Co., Dlakers, 

BOS'I'ON, !lIASlS. -----------------
. J A M E S  B ,  EADS.-AN ACCOUNT O F  
the life and labors of  this eminent engineer. With a 
portrait. Contained in S C I E ::"I TIFlC A.l\fER[CA� SUPPIJE
MENT, No. ;) 9 � .  Price ]O cents. To be had at this 
office and from all newsdealers. 

� 1\ 0 AND FI NE GRAY IRON Al 0 STEEL �ALLEt'�!d;:? CJ'.STlNGS FROM SPECIAL ERN S 
� !cC� F��.����� J�PAir 

J r.t«l�EHIGH AVE 6< AMERICAN 5T, PHILA � 

The Dunning Patent Wrought- I ron Boi ler 
With Self · Feeding Coal Magazine, i s  the best for 

Low Pressure Steam or Hot Water Hestin 
Made in eleven sizes, suitable to beat the smalJest cottage or 

the largest building. Insures awarrn house night and dRY. 
Burns Hard or Soft Coal. ",rood, Coke9 or. Gas. Over 14,000 
in
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generally. Manufactured at the 

New York Central Iron WOI'ks, Lock Box 40, 
Geneva, N. Y . ,  and Waterous Engln" Works Co. 

(Limited), nrautford, Ontario, Canada. 
Send for New lllustrated Ca.tawgue. 

USEFUL BOOKS. 

Address .TO I I  N A ,  HOEBLING 'S SON�. Manufactur. 
ers. Trenton. N. J . ,  or 117 Liberty Street, New \�ork. \Vheels and Rope for conveymg power long distances. Send for circular. 

! The safest way to rem.t Is by Postal Order. uratt, or 
Express Money Order. Money carefniJy placed. tnside 
of envelopes, s8cureiy sealed. and correctly addressed, 
seldom goes astray. but is at the sender's fISk. Ad
dress ali letters and make all orders, drafts, etc., pay. 
able to 

�UNN &; CO . •  

36 1 B roa dway, N ew York.  
• 

T � E  

Scientific American Supp lement. 

Manufacturers, AgrIculturists, Chemists, Engineers. Me .. 
chanics, Builders, men of leisure, and professional 
men, of all cla:-;ses. need good books in the line of 
their respective callings. Our post office department 
permits the transmiSSion of books through the mails 
at very small cost. A comprehensive catalogue of 
useful books by different authors. on more than fi fty 
different subjects, has recently been published for 
free circulation at the office of this paper. Subject.s 
classified with names of author. Fp,fsons desiring 
a copy, have on ly to ask for it, and it will be mniled 
to them. Address, 
MUNN & C O  . . 36 1  IIrondwny, New York. 

This is a separate and distinci publicatton trom 
THIr. SCIF.:\TIFIO A1UERICAN, but �s unHorm therewitb 
in size, every number containing fllxteen 1arge pages full 
of engravings, many of wh Ich are taken trom :lOrefgn 
papers, and accompanied wJth translated descrlptlons 
THE SCI Ir. N T I FIC Al\I l�R I CAN SUPPLl�MlGNT '8 publlslled 
weekly, Bud includes a very wide range of contents. It 
presents the most recent papers by eminent writers iIi. 
all the principal departments of SCience and the 
Useful Arts, embracing .Biology. Geclogy, Minel'a.ogy. 
Natural History, Geography, A rchreology, Astronomy, 
Cbemistry, Electricity, Light, Heat, �I ecbanlcal Engi. 
neering. Steam and Railway Engineering, MirJing, 
Ship .Building, Marine Engineering. Photl)graphy, 
Technology, Manufacturing I ndustries Sanitary En
gineering, Agriculture, Horticulture, DomestIc F;cono .. 

PANAMA CANAL, WORK ON 'l'H E .  my, Biography, Medicine, ete. A vast amol1nt of fresh 

Barnes' Foot· Power Machi nery 
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