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THE EAGLE BICYCLE. 
When one stops to consider what marvelous in

genuity has been expended in the past on the problem 
of transportation for the masses it is truly Ilurprising to 
think it should have been only of recent years that 
practical methods for assi�ting persons to cover long 
d istances with ea!;e and speed have been devised. 

It ill still more wonderful w h en one considers the 
simplicity of the piece of mechanism with which t.he reo 
sult is accomplished-the modern light weight bicycle. 

So Illany prominent men in all walks of life have 
now become devotees of the wheel that at the present 
time the question of individual transportation may 
truthfully be said to have� become one of the greatest 
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factorS, not onl y  in the development of trade. but in 
the increased growth of our cities and towns where 
good high ways abound. 

It is also claimed that no manufactured article if' 
used by so many different classes of society &8 is the 
bicycle, and th ere cert.ainly has been no exercise, 
sport or pastime which has proved more beneficial to 
the h uman race or given greater relaxation and 
pleasure than a spin upon the wheel. 

There is far more in terest shown by purchasers Rnd 
riders regarding the mechanical features and method8 
of construction used in bicycle manufacture than i n  
any other article made o r  sold to-day. If a man could 
acquire as much knowledge by investigation and in-
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quiry regarding his watch as hi'!! bicycle, there would 
be fewer worthless watches sold. 

In 1888, before the advent of the now universal type 
of safety bicycle. and when ordinary high bicycles 
were really too dangerous for use by conservative riders 
who desired to enjoy the deligh t of cycling, the Eagle 
high wheel appeared to be the coming wheel, as the 
l iability of headers had been ent i rely el iminated by 
the small front or steering wheel, this result having 
been accomplished without the use of gears or clutches, 
which were then in a very crude state of advancement. 

With the appearance of the safety bicycle, and i m
mediately upon its general acceptance by the riding 

(Continued on page 20.) 
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J tieutifit �meritJt1. 
ALFRED ELY BEAClL 

When this issue of the SCIE:NTIFIC AMERICAN 
reaches OUl' readers many of them will have already 
been apprised by the daily press of the death of Mr. 
Alfred Ely Beach, one of the members of the firm of 
Munn & Company, and for fi fty years a leading figure 
in the world of science and invontiOD. When a promi
nent member of a great business dies, h is record in the 
business world is usually of ephemeral i nterest, in the 
senl!e that his works peri;;h with him. But in the case 
of Mr. Beach it is different. In the works of his life, 
in his inventions-many made at so early a date as to 
be some decades ahead of the proper time for their de
velopment--in his services in the world of science as 
one of the proprietors and virtually a co· founder of 
thp. scientific pUblications of his fi�m, in the work 
represented by the thousands of patents procured 
by his firm for the inventors of America d uring the 
last fifty yeai's-il> these, his life's work is of per
ennial character, and his services to humanity will not 
soon be forgotten, while the SCIENTIFIC AMERICAN will 
end ure as a monument of the life'& work of his firm. 
In speakin/!, of h is death to our readers we feel that 
the loss is theirs as well as onrs, and that among the 
numerous client8.j:te of inventors who have profited by 
the counsels of this firm, and of scientific students who 
have found in the SCIENTIFIC AMERICAN their weekly 
pabulum, wiH be found an army of devoted friendil 
and true mourners. 

Alfred Ely Beach was born in 1826 in Sprin gfield, 
Mass. His death occllrred ou January 1, 1896, froni 
pneumonia. His father, Moses Y. Beach. was one of the 
prominent figures in the life of old New York . He was 
the founder and for many ye!l.rs the proprietor of the 
New York Sun. His son received his education at the 
celebrated Academy in Monson, Mass. 

The Reverend Alfred Ely, a distant relative, from 
whom Mr. Beach was named, was the Presbyterian 
clergyman of the town, and Mr. Beach was placed un· 
der his guardianship. After graduation from the aca
demy t·he father took his son into the Sun officf', and 
under his father's direction he received the thorough 
training in the publi!lhing business which left him 
so well equipped for what was to be hill life work. 
It was a rare treat to hear Mr. Beach tell of his early 
experil'nces in the forties, when the electric telegraph 
was slowly coming into u�e, when the first railroads 
and steamships were making their entry into the 
world, and when the habits of life in old New York 
were less cosmopolitan than now. 

In the MODSonAcadem�', which wa�'()ne (It t.he·lead
ing ed ucational institution'! of ·the country, MI'. Orson 
D. Munn, with whom Mr. Beach has been associatl'd 
for a few weeks less than half a century, h ad been a 
schoolfellow of Mr. Beach. In 1846 the two young 
men entered into partnership, purch asing t h e  SCIEN
TIFIC AMERICAN. The paper was then bllt a small 
affair. It had been started on A ugust 28, 1845, byRu
fus Porter, a strange, many sided geni us, Who found 
room in the columns of the new journal not only for 
science, but for poetry, and for moral and religious 
items. The issue of July 23. 1846, was the first to ap
pear with the title of the new firm of Munn & Com
pany as proprietors, and Ru fus Porter as editor. 

Another interesting point is brought out by an 
announcement made at this early date in the col
umns of the new journal to the effect that patents 
could be secured th rough the SCIENTIFIC AMERICAN 
Patent Agency. Mr. Beaeh, having an in born taste 
for mechanics, became at once interested in the in
ventors of this country ar.d gave his best work and 
thought in spcuring for them their rights from the 
Patent Office. 

In 1846 the pr�fession of patent solicitors was 
hardly known. Most of the work in this city had been 
done by Mr. Sickles, the father of General Daniel 
Sickles, and a lawyer by the' name of Seth Staples. 

During the year 1846 less than 600 patents were is
sued. The inventors of the Uuited States were j ust 
starting on their career which has brought about the 
issue of more than 20,000 letters patent annually for 
the past ten years. 

Between the years 1850 and 1860, it was Mr. Beach's 
custom to go to Washington every two weeks, to per
sonally attend to the applications pending in the 
Patent Office, which had been filed by M unn & Com
pany as a firm. and no solicitor was better known at 
the Patent Office than he. 

Later, as the business of soliciting patents assumed 
larger proportions, it became neceRsary to est lblh.h a 
branch office at Washington, which is still kept u p  
with a eorp� of sotne t went.y employes. The SCIEN

TIFIC AMERICAN meanwhile gre w in size and interest: 
and with the patent department as an adj unct, the  
incesssant labor of the two partners Watl often pro
longed far into the night, and the SCIENTIFIC AMERI

CAN bl'came a unique figure in the world of journal 
ism. It formed a com plete review of the world's 
progress in science, it.s bound volumes forming semi
annual records of permanent value. It seemed de
sirable that much of the interesting matter which 
had appeared in the paper during the year should be 
put into hook form, and in 18'22 the "Science Record," 
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an illustrated octavo volume of 590 pages, compiled 
mostly by Mr. Beach, was first published. The" Sci
ence Record," in addition to numerous articles and 
notes on science and invention, contained biographi
cal sketches, with portraits, of noted men of science. 
'rhus in the volume of 1873, now before us, we find a 
beautiful steel engraving of Professor Joseph Henry, 
woodcuts of Tyndall, Peirce, Dana, Morse, Kirc h hoff, 
and Bunsen, men prominent in the world of sf!ience, 
and of Judge Nt'lson, of the Supreme Court, to
gether with accompanying biographies. 

In 1876 the pllblication of the " Science Record" 
was discontinued. The SCIENTIFIC AMERICAN Sup
PLEMENT, which was started in the !!ame year, was 
designed in part to take the place of the" Record," 
and also to illustrate the great Centennial Exh ibition 
iIi Philadelph ia. W hen the year was ('ompleted the 
demand for the new pUblication was so great that it 
has been eon t inlled up to the present time, and is 
considered by thoughtful men, who as a class are 
mostly i ts patrons, to be the m ost valuable seientific 
,. current opinion" or .. review of reviews" that has 
ever been published. Mr. Beach took a special inter
est in this pUblication, and by his  energy and taste for 
soun d  reading, h is selection of matter for the paper 
has made it popular and gained for it a very large cir
cnlation. 

It is not going too far to say that the editing of the 
SUPPLEMENT by Mr. Beach was a labor of love. Mr. 
Beach was a good Spanish scholar, and the month ly 
edition of the SCIENTIFIC AMERICAN, published in 
part in that language, was established at his instance. 
When its circulation h ad reach ed the point where 
the income from it equaled thl' expenditure he mani
fested great delight. He wanted our South American 
republics to know what was goin� on in mechanics, 
the arts, and the sciences at the North.  His fond
ness for new inventions al ways rendered him courteous 
to inventors, and, however bnsy be might be, he never 
was reluctant to lay aside his work to greet an in vent
or and listen to his description of his invention, ex
h i b iting that degree of interest which was marvelous. 
He enjoyed every new in vention, and never tired look
in� after an inventor's best interest. 

His regularity of attendance at the office was re
markable. He never took a vacation. Year after 
year would go by without his  ever being absent from 
his desk. His extensive reading of contemporaneous 
matter., as well a;; of books of general literature, /lave 
him, in spite of his appal'ent confinement, a largoe hori
zon appreciable by anyone to w hom he opened h is 
mind. There was a piq uancy of though t and original
ity of mind about him that fiavored all his utterances. 

Mr. Beach was in many ways a most remarkable 
man, but perhaps the most conspicuous feat ure of his 
evenly balanced character was the never tirin� ind us
try with w hich he applied h i mself to the m ultifarious 
interests with which he was connected, and to the in
vestigation of hundreds of new and interesting sub
jects constantly com i ng into the field of his rpsearehes. 
Although he well kne w his l i mitations, he walS never 
satisfied with mere superficial or cursory knowledge of 
a subject, but brought to each new question th e 
cloMest analysis and most careful scrutin y of the facts, 
with a directness in all cases indicating that t h ere was 
never any "lost motion," and with an amplitude of 
previous information !luggesting Bacon's well known 
saying. that he had . . ta ken all knowledge for his pro
vince." He was never impatient, never in a hurry, 
and always bad time for everything, for his life was 
carefully regulated, down to the nicest details, with 
the idea of saving and making the best possible use 
of all his time. His faculty of conciseness and direct
ness of expression, and his qu ick perception of the 
salient points of an in ven tion submitted for his judg
mE\nt, were marked characteristics of his busines;; 
life. 

The e ver active mind was not satisfied to be busy 
only with the recording of other men's work. He 
was himself an inventor who h as made a broad mark 
in the world of science and art. He invented, about 
1853, the first typewriter, which waiil intended for the 
use of the 'blind, and w h ich was awarded a gold 
medal at the Crystal Palace Exposition. Hi� ma
chine, a most elegant and expensive piece of mechan
ism, is still in  existence, and has been fully illustrated 
and described in this paper. His in ventions touch 
upon cable traction of cars and othl'r railway in ven
tions dating back some thirty years. Pneumatic 
tubes for delivery of mail matter; also the famous 
Beach hydraulic shield for tunneling in earth ana 
under river beds, werE' inventions dating back over 
twenty years. The first successful use of the shield 
was in the eonstruction of the expelimental tunnei 
undt'r Broadway, betwp.en Warren and Murray Streets, 
in 1869, while one of the latl'st noteworth y examples 
of its use was the construction, in 1890, of a lar�e rail
way tunnel between the Unitert St.ates and Canada 
under the St. Clair River at Port Huron, Mich. Mr. 
Beach was twenty year;; in advance of his time, and 
his  inventions have acquired their fruition two or 
more decades after he oril!inated them. 

Mr. Beach's private life was characteristic of his 
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strong and individual personality. For society, as 
such, he had no taste, but all his time, away from the 
oftlee, was passed at home, among his family, where, 
as husband and father, and always as closest friend, 
his gentleness, his sympathy, his ever thoughtful at
tention to the comfort and happiness of those de
pendent upon him, afforded evidence that here only 
did he seek the ha ppiness of life, except such as was 
afforded by the satisfaction with which he successfully 
pursued his intellectual labors. 

His personal babits wt're of the simplest and most 
regular description. He believed that good health 
depended upon regular habits, simple life, early hours, 
and regular and systematic exercise; and, althou�h 
Mr. Beach was an unusually hard worker, he scarcely 
ever during his life had an illness until his last. He 
had a great love of music, and the opera was his only 
dissipation. 

Mr. Bt'ach was an ardent admirer of the Rev. 
Henry Ward Beecher, and he desired to become a 
p'.l.rishioner, but the distance between his house in 
Nelv York and Plymouth Church, Brooklyn, was so 
great that this became impracticable. With the 
consent of Mr. Beecher, a pri-
vate telephone wire was in-
troduced into the church, 
with a transmitter attached 
to the pulpit, the result being 
that Mr. Beach could attend 
divine service without It'av
ing his own home. 

He greatly enjoyed asking 
his friends to his house dur
ing the early days of the tele
phone, to listen to the elo
quent preacher. When the 
hymns were announced hymn 
books wf)uld be handed 
about, and the little parlor 
congregation could join in 
the songs of praise with the 
audienctl several miles aWB.y. 

Mr. Beach's family consists 
of a widow, one son, and a 
daughter, who mourn his loss. 
Since Mr. Beach has been 
taken away it is a comfort 
to him who has been associ
ated with Mr. Beach during 
his long life of labor to feel 
that the ever active mind 
which never spared the ap
parently frail body may now 
be forever at rest. 

....... 
THE HOUSING OF THE WORK

ING PEOPLE-ITS ECONOMIC 

AND ETHICAL ASl'ECTS. 

The eighth special report 
of the Commisl'ioner of La
bor, by Mr. Carroll D. Wright, 
which is devoted to the ques
tion of the housing of the 
working people, is distin
guished by that breadth and 
detail which have made the 
United States government rs
ports famous th e w 0 rid 
over. 

The term \'I or king people 
is a very hroad one, and in
cludes in any country a great 
multitude which is capable 
of subdivision into classes 
that difft'r widely, according 
to their character and habits 
of life. 

Mr. Wright makes a three
fold division: First, the arti-
san clas!', which is composed of men who are well 
paid. and are steady, saving, and ambitious. They 
live in good homes. and, as a rule, make reliable ten
ant.... Landlords provide comfortable houses for this 
class and are glad to have them as tenants. 

The next class includes, first, the •• unfortunate, 
who, through sickneEs or other misfortune, havtl grown 
deeply in debt," and become discouraged; and secondly, 
the "lazy and careless, aud those who are not particu
larly intelligent or ambitious, or are possessed of bad 
habit�. " These make poor tenants, and landlords gi ve 
them little encouragement. Gt'nerally speaking, it is 
the first half of this class that has been the object of 
model dwelling enterprises of a philanthropic charac
ter. Socially considered, they are on the "'down 
grade," and if left to themselves, they are in danger of 
gravitating to the third (')8SS, which "includt's the in
corrigible, the drunkard, the criminal, the immoral, 
the lazy, and the shiftless." 

The people in this lowest class are destructive as 
t.enant!l and they pay rent only under compulsion . 
They have scarcely any domestic habits or instincts. 
Herdin� together in city slums, they live in a pro
miscuous disfl>gard of st'xual pri\'acy that is utterly 
prohibitive of moral or social cleanliness. 

, ,ieutiiit �meri,au. 
A great philanthropist, Lord Shaftesbury, who for 

sixty years devoted himself to the improvement of the 
homes of the poor, e:ays : "1 believe that nothing has 
led to mol'e misery of every sort, moral and physical, 
than burying those people in holes, where nobody saw 
them, and they t'aw nobody except those who lived 
immediately around them." There is but one remedy 
for the evils of the slum-to sweep it away. The vice 
and disease which breed quickly amid the darkness of 
slum and cellar life will disappear altogether, or in large 
part, if these unfortunate people be obliged to live in 
decent homes, alllid sanitary surroundings, and with 
due regard to the sexual separation which is necessary 
to the decency of domeRtic life. 

The case made out by this report may be summed 
up as follows : 

1. The workman is paying too milch rent. The sum 
expended in this way should never amount to more 
than 20 per cent of his weekly wa.ge. In some Euro
pean countries it rises as high as 3), 40, and even 00 
per cent. 

2. The accommodation which he receives is often 
cramped, unhealthy, and badly situated. 

3. This high rent and overcrowded accommodation 
is not necessarily the fa.ult of the landlords. It growl> 
out of the fact that the working man, especially if his 
work be of an intermittent character, must of neces
sity live near his sphere of labor. This has naturally 
led to a rise in the price of building land in the neigh
borhood of factories; and statistics show that the price 
of land, and the cost of building, have risen faster 
than the rate of wages among the working classes bas 
increased. The householder will inevitably try to ease 
the burden of rent that lies upon him by the sublet
ting of rooms, and hellce arises the exct'ssive over
crowding which obtains in all large manufacturing 
cllnters. 

4. The most promising solution of the diftlculty lies 
in the direction of increased rapid transit facilities. 
This would bring the 8pet'diest relief to the congested 
distJicts. No people enjoy the freshness and free
dom of the country so keenly as the working classel'; 
and as soon as it is in their power to enjoy the com
forts of country cotta�e life and at the same be with
in reach of their daily work. there will be a large 
exodus to the suburbs. This would result in a lower
ing of rents, and an increased accommodation for 
those that l'ewained in the city dwellings. 

With a view to encouraging this migration to the 
country, the London County Council hae:recommended 
what is known as a model zone system, by which a 
tariff, equivalent to a mean rate of one-fifth of a penny 
a mile up to twenty miles, is charged on special work
men's tra.ins to and from the suburbs. 
Belgium offers such cheap rates that the working 

people are able to live in the farthest outskirts of Brus
sels, and yet go to work in the city at an expense for 
railway fare of only four to .flve cents a day_ 

Per cent. Per cent of 

Improved Dwellings Association, New York City . .• 5 
Boston Co-operatlve Bulldlng Company, Boston, 

Mass . . . . . . . . . . . . . . . .... . . . . . . . . . . . . . . . . . . . . . .  6 
Improved Industrial Dwellings Company, London, 

England . . . . . . .. . . ... ....... . . . . . . . . . . .... . . . .. II 
Rosemount Dwellings for Working People, Edin-

burgh, Scotland.............. . .............. 6 
Rouen Cheap Dwellings Company, Rouen, France .. S 
Berlin Bulldlng AS8oclation, Berlin................ 5 
Amsterdam Association tor Building Laborers' 

Dwellings . . .. . .  . . . .. . . .. .. .. .... ... .......... II 

net profit. 

6 

8 

• 8 

That model housing .can be made to pay, is proved 
by the above table published in the report, which 

shows dividends paid, and per 
cent of net profit earned, by 
various companies for the 
last year for which such re-
turns were available. 

The solution of the pro
blem of housing the working 
classes is to be found in the 
co· operation of model hous
inj!; companies that will be 
satisfied with a moderate rate 
of interest, with a combina
tion of the various transpor
tat-ion companies that will 
make cheap rates for the la
boring classes. 

The remark of Georges 
Picot that., .. The improve
ment of dwellings is the best 
guarantee of civilization," is 
borne out by the observation 
of the philanthropist Shaftes
bury, who testified, as the 
result of his many years of 
labor, that he was .. certain 
that many people who are in 
a filthy and deplorable condi
tion have been made so by 
their own surroundings." 

Any influence that tends to 
destroy the individuality of 
the man or the family is to 
be deplored. The herding 
and swarming of city life dot's 
this. Any influence that tends 
to eUiphasize the individuality 
of the man or the family is 
fraught with lasting benefit. 
The I!eparate cottage dwell
ing, with its breathing space 
of surrounding fruit and 
.flower garden, sheltering hut 
one family, and owned by 
one man, is capable of bring
ing more physical, moral, and 
social blessedness into the life 
of the working people than 
all the other philanthropies 
of Christendom combined. 

...... 
.Aoother Larcc BacillC 

Yacht. 
According to Engineering 

an order bas recently been 
placed with Messrs D. & W. 
Henderson, of Partick, Scot-

land, for .. an exceptionally large racing yacht," 
which is to carry the enormous saH spread of 20,000 
square feet. 

She is to be built from the designs of Mr. Geo. L. 
Watson, the designer of Thistle and the tbree Val
kyries: but the owner's name has not yet been made 
public. 

The sail area of Defender and Valkyrie I I I  was re
spectively 12,640 and 13,026 square feet; and a well
known yachting expert has spoken of them as "over
canvased brutes." It was confidently asserted last 
year that the limit of possibilities in size had been 
reached, and that future yachts would show a return 
to more convenient and reasonable dimensions. Yet, 
according to this report, the new boat will exceed this 
year's racers in spread oC canvas by about 60 per cent. 
Last season's boats drew about 20 feet of water; and if 
the projected yacht be deep in proportion to her 
power, she will be as awkward to bring in and out of 
harbor as a man-of-war. 

...... 
A CABLE 2,184 meters long is to be laid in the Ama

zon River between Para and Manaos, an ordinary tt>le
graph being impracticable, on account of the impene
trable forest. 
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THE EAGLE BICYCLE. 

(Continued from first page.) 
public, the Eagle Bicycle Manufaeturing Company 
produced a strikingly handsome machine of this type. 
Its makers have since been guided by the same pro
gressive views, tempered with proper conservatism as 
in the early days. 

. 

The Eagle bicycle of to-day is a typical American 
wheel, and our illustrations will serve to show our read
ers some of its disti nguishing features of construction. 

During the year 1895 anum ber of new factorie8 h ave 
been huilt especially designed for th e  man ufacturing 
of bicycles. The last, and perhaps the largest, of 
the new plants erected is that of the Eag le Bicycle 
Man ufacturin g Company, of Torrington, Conn. , a cut 
of whose new factory we herewith show. It is situated 
in a valley devoted almost entirely to the manufacture 
of met;als into various articles and deviC'es, the infinite 
variety of which is probably unequaled in any other 
one section of equal area in the country. Torrington 
is located between the cities of Bridgeport and Win
sted, the two terminal points of the Naugatuck Rail
road , covering a distance of hardly fifty Illi les, and 
there are fully 100.000 people engaged in the various 
manufacturing IJlants of th is remarkable valley. 

The new factory is !;1ituated directl y on the line of 
the railroad and will have its own switch t!lerefrom 

for shi pment of wheels and reception of coal and 
stock. The large shops are built on the most ap
proved plan, the roof with numerous vertical win
dows, giving a perfect light for machine rooms. 
The best possi ble construction of countershafting 
is employed, one man being able to keep a line of 
it in motion by pul ling at the belt, so perfect is its 
alignment. The new enameling ovens are worthy 
of special mention from their size and complete
ness. The factory has its own gas and electric 
plant, so that all operations are under its own 
control. From the main office, the entire area of 
the main shop is visible. The offices with draught
ing and rooms devoted to correspoudence only, 
occupy two full floors of the office building. 

In the Eagle bicycle cold swaging is exten
sively applied. The spokes are also cold swaged 
frOID the best imported wire, and have thickened 
ends, giving perfect immunity from breakage, a 
trouble of frequent occurrence in the past and 
giving unlimited annoyance to the rider. The 

';,p, '\' '''\, "-
SECTIONS OF ALUMINUM RIMS. 

ALUMINUM RIMS. 

REINFORCING THE FRAME TUBES. 

The \'ariation of a sixteenth or even a t hirty ·second of 
an inch in cutting off the tubing used in the construc
t i on of a bicycle frame, or an equal alllount of varia
tion in pinning the frame together on the .. jig," will 
cause the wheels, when fitted, to be entirely out of line 
with each other. In riding, they would n ot track, 
and the bicycle would rUII harder in consequence. 
A common method of obviating this difficu lty is to 

bend or twist the frame so that the wheels may be 
made to track. The detrimental results from such a 

remedy are obvious. It is not so with the frames used 
in Eagle bicycles. After each primary operation and 
before the frames are ready for re-enameling, they are 
lined up, not only by the inspector of the frame de
partlllent, but later by the inspector of the assembling 

room. When a frame is found· to be out of line, the 
work on it is immediately stopped, and such portions 
as are wrong are taken apart, un brazed , the pins are 
driven out, and the frame is again set up-this time 
correetly. 

Three characteristic features of the Eagle wheel 
are the aluminum rims, the detachable sprock
ets, and the three t ube loop frame of the ladies' 
wheel. The aluminum rims are rolle d from heavy 
sheet aluminum i n  the works of the company. New 
section s ha ve been adopted. The one is for celllent
ed or for Dunlop tires, and, by its beading, this rim 
is Illade very stiff. The other is adapted for clincher 
tires, especially tne G. & J. tire, and is the ideal 
rim for this kind. Steel rims rust and inj ure the 

tirt'. Copper plating is sometimes resorted to for 
protection from this trouble. Wooden rims have 
given much trouble by splitting under the st.rain 
of cli ncher tires. The alumin um rim represents 
the combination of its own incorrodi bility with 
the strength of steel and lightness of wood. It 
is real l y somewhat lighter than wood, and, like 
all metal rims, bends in acci dents where a wood 
rim would break and be destroyed .  It is calcu
lated that $40,000 per annum represents the ad
ditional expense on an output of 20,000 wh eels 
with al uminum rims. 

The detachable front. sprocket has its rim car
r ied by five arllls of a spider brazed to the crank 
axle. Five scre ws h old the rim in place, but the 
ends of the arms are received in depression s in the 
arms of the sprocket rim , so that the driving 
strain comes on the shoulders of solid metal and 

not on the screws. The 
rear sprocket screws bodi
ly 00 the hub with a right 
handed thread, and is se
cured by a jam nut with 

left handed thread. Th us 
anyone can change the 
rear !;lprocket. 

ends of the tu bes are re
in forced by a cold swaging 
process, introduced b y  the 
Eagle Company so III e 
three years ago, patents 
on which are now pend·ing. Into the ends of 
each main frame tube a 
section of smaller tubing 
some three inches long is 
tightly insetied. T h i s 
alone, in eooj un ction with 
the brazing, would be a 
g'ood reinforcement. B ut 
in addit ion the end is in
serted into the cold swag
er and is by the rai n of 
blows rapidly an d  even ly 

reduceJ one quarter or 
one eighth of an inch in 
diam eter. This bring-s the 
outer tube and its rein
forcement into perfect con
tact, by cold swaging, re
ducin g both in size and 
consolidating the stee l, so FACTORY OF EAGLE BICYCLE llANUFACTURING COl'llPANY. 

'.rhe loop frame we illus
trate in a special cut. The 
origi nal loop fraIlle or la
dies' wheel of the early 
dllYS had but olle tube. 
If this broke, a fall was 
the inevita ble result. Thlo'n 
a second tuhe was addt'd, 
placed almost univt'rsally 
directly above the lower 
one. In the Ea)::le loop 
frame the !;ltraight lower 
tube is su pplemented by 
two curved tubes, placed 
above it an d to rig-ht and 
left, so as to· spread �ollle 
three inchpfollaterally. 'fhis 
operates to greatly in

that they practically represent one 
piece of metal. When brazed in 
place the whole is virtually one. All 
ends of the main frame tubes are 
thus treated, and the value of such 
reinforcement cannot well be over
estImated. The tapering of the 
ends also gfves a most graceful 
effect to the frame. 

The fork sides are made from 
round, seamless tubing, tapered 
also in the cold swager. A man· 
drel is next used in further forging 
them into the proper flattened con 
tour; They are then curved in a 
powt'rful press, so that they receive 
an identical outline in all cases. 

The assembling of the frame is an 
interesting process. The pieces be
ing assembled in a heavy metal 
frallle, called the " jig," are dri l lt'd 
and pinned together and are brazed. 
being subjected to operations of 
alignment between the brazing 
operations. Then, when aU is put 
together the wheels must stand in 
precisely the same vertical plane, 
and their axles must not only bp. 
parallel to each other, but must be 
vertical to the plane of the wheeL EAGLE BICYCLE AFTER A COLLISION. 

crease tbe st iffness of the wheel and 
makes it even stronger against lat
eral strain than is the regular dia
mond frame. The Eagle ladies' 
wheel is unique, an d is equipped 
thronghollt with aluminum dress 
alld llIud guards. 

A bicycle which was run over 
forms one of the Eagle'S trophiel!. 
While a complete wreck, not a tube, 
spoke or rim was broken , testifyin� 
to the perfection of the machine 
that can be bent but wil l not break. 

It is needless to say that the hubs 
and bearings are turned out of the 
solid bar. One tendency of the fa('
tory which is always ill1mediately 
noticeable to a v i si tor is the con· 
stant use of hand finish, not trust
ing too implicitly to automatic mao 
chinery. 

---_.1� .... ----
OWING to th e talk of a�seE>sing 

bicycles in the State of Maine, 
the State Assessors called for an 
estimate of bicycles ridden in the 
various counties. The reports of 
the local assessors show a total of 
9.663 hi cycles in use at a valuation 
of $500,000. 
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A VARIABLE SPEED POWER CLUTCH. 

The clutch shown in the i llustration is very similar 
to one described by its inventor in a paper contributed 
to Section G of the British A8�ociat ion for the Ad
vancement of Science in 1893, and noticed at the ti me 
in SCIENTIFIC A MERICAN SUPPLEMENT, No. 932. It 

forms the su bject of a patent recently issued to W. 
Worby Beaumont, 100 Palace Road, Tulse Hill, S. W., 
London, England. 'fhe im provement, is desig-ned to 
facilitate the starting of driven shafting or adjacent 
parts oC machinery by overcoming the inertia of rest 
at a slow speed by positive mechanism, the full speed 
of the driver beinlr a fterward obtai ned, there being 
two posit i ve gear speeds with optional inter
mediate speeds. There are two successh'ely 
actuated c l utches, one contai ning an epicy
cloidal gear by wh ich it transmits power 
through the medium of part of the second 
clutch, the friction grip surface of which is in 
part provided with an extension into it of 
part of or an attach ment to the ecc�ntric or 
shaft in the fi rst clutch. Filr. 1 is a sectional 
side elevat.ion, and Fig. 2 an end elevation, 
part in  section and the cm'er of t,h e  container 
removed, of the clutch as arranged for lin e  
shafting, Fig. 3 showing a modified Corm of 
friction clutch. A fixed ecp.entric on th e , dri v
ing !!haft carries an externally geared ring on 
w h ich are lugs sliding i n  slots in a disk, and 
when the latter does n ot rotate but slides on 
l ugs on another ring, the first ring, under the 
acftioB oi the eooent dc, recei vils a gyratory mo
tion corresponding to twice the eccentricity 
of the eccentric. To prevent the rotation of 
the second ring, a band clutch is closed upon it, 
when another ring connected wit h Ii d i!'k or cover 
keyed to the d ri ven shaft is caused to rotate, com
m unicating motion to the latter at a apeed of perhaps 
one-fourth that of the driving shaft. The band clutch 
ring is then released and a second clutch formed by 
other parts is brought into action, increasing the 
speed of the driven shaft. By means of a lever the 
epicycloidal gear part of the. combination may be 
brought into action to start the driven shaft at the 
speed proper to the ratio of the epicycloidal gear, and 
a friction full speed cl utch may also be put into gear. 
The invention provides for several m odifications of the 
parts and varyin g  arrangement of the clutches, one of 
the modifications contemplating the operating of the 
friction surfaces of one of the clutches by an electro
magnet. 

• • • • • 
RESTORATION OF THE OLYMPIAN STADIUM. 

Greece, after exhuming marvels of art from her 

J titutif it �uttti,au. 
soil, i s  n o w  preparing fOt· a grand revival of the cele
brated Ol y m pian games. Thauks to the munificence 
of a rich citizen of Greece, M. G. A veroft', the work 
of restoration of the Olympian Stadium or circus at 
Athens is now being carried on. Our engraving 
shows the actual state of progress of the restoration. 
The arena is situated between two hills. It is 656 feet 
long and 100 feet wide. The entrance is at the north
ern end . The southern end from which the photograph 
was taken ends in a hemicycle. Twenty-five ranges 
of seats rise on th ree sides of the arena. The seats, 
steps, parapet, etc. , are built of tltone from the Pi raeus 
and of Pentelic marble. The steps are ten feet wide. 

BEX".1fti fill 'hltbil1E SPEED POWER CLUTCH. 

Under the hill at the east h as beell dug' It vau lted pas
sage wh ich gives the athletes direct access to the arena. 
Great care has been taken to reprod uce the ancient 
stad ium, the ruius of which have been di l igently stu
died. Fifty thousand spectators can find a place 
around the arena. From the top of the hernicycle 
the view is grand,  embracing the am phith eater. the 
palace of the king and the palace of industry . FOI' 
our engraving we are indebted to L'Illustration. 

• • • t .. 
The Alps of Japan .  

At a recent meeting of the Royal Geographical So
ciety a. paper on " Explorat ion in the Japanese A l ps, 
1891-1894." was read by the Rev. Walter Weston, M A. 
The range might be briefly described as a backbone or 
axis of granitic . rocks, through or over which vast 
quantities of igneous and volcanic rocks had been 
poured from time to time. The most beautiful moull
tains in  form were Hodakayama, whose gran ite towers 
ga ve it the name of the " mountain of the standing 

2 1  
ears of corn," and i ts northern neighbor Yarigatake, 
• .  the Spear Peak," the Matterhorn of Japan, which 
consisted of an i ntensely hard, weather-resisting por
phyry breccia. 'fhe i naccessible character of the range 

cut oft' nearly all intercourse between the people on 
either side. Near the hot springs of Tateyama strik
ing evidences were seen of t he terrific J.rower of seismic 
phenomena. All around the spot was a wilderness of 
large bowlders, sa nd, and stones. Although thunder
storms were usually neither frequent nor violeut in 

most parts of Japan, they were by no means uncom · 
mon in the cen tral parts of th is range. Some of the 
sulphur springs were very remarkable, especiall y those 

on Tateyama toward the north of the range. 
They were called 0 j igoku (" great h ell "). Jets 
of steam and su l ph ureted hydrogen burst forth 
sometimes with a deafening roar, and wir,h force 
enough to projeet lum ps of sulphur deposit to a 
distance of 15 01' 20 feet. In the mountains, 
wherever hot mineral !'pring's were found , the 
peasantry resorted to them,  some for the sake 
of the healing virtues of the w'tters and others 
to kill time pleasantly. The yu ba, i. e. , .. hot 
water h ou ses, " as th ese bathing' establish ments 
were called, usually nest led at the bottom of 
sOllie deep ravine. or occasionally were found 
pel'ched h igh up on the slope of one or other of 
the great. volcanoes. The tem perature of t.he 
water varied from 1 00° to 1300 Fah. 

This  taste for bath ing was indulged to an in
cre. l i hle extent. In one place he knew of, where 
the water was ju;;t about blood heat, a man 
would stay in practieally for a month Oll en1, 
takil lg care. however, to place a heavy stone 

on his  knees to keep him from floating or turning over 
in his  sleep. The caretaker of this particular estab
lish m ent, a cheery old man of some 70 su m mers, h i m
self stayed in the bath the whole winter through. 

Ch ief among the animals fOlmd i n  this alpine region 
was the kuma, or black bear. It sometimes attained 
a length of over six feet, and its flesh was smoked and 
eaten. In the north end of the range the badger was 
very com mon and was m uch valued, both for its flesh 
and its fur. In the forests h igh up the mountain sides 
boars were found. Deer were also h u nted in the win
ter. Of birds, t he beautiful golden eagle led the way. 
Besides the kite, which was com mon ,  was a curious 
black and white speckled crow (regarded in  Japan as 
the bird of love), and extremely tam e  ptarmigan 
abounded near the upper snowfields. The most re
markable ani mal of all ,  however, Wal' now fast d ying 
out. Th is was the giant :;:al a m a n der (Cryptobronchus 
j aponic ns). found chiefly in the southwest spurs of 
th e range. 

REVIVAL OF THE OLYMPIAN . GAMES IN GREECE-RESTORATION OF THE ANCIENT STADIUM. 
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Animal.' Cbance or Color In Cold Coootrle •• 
As winter approaches and the green of summer is 

replaced by snow and ice, a peculiar cbange occurs 
among certain animals. At the flrst hint of cold they 
begin to assume a different color ; tints of gray and 
li�hter hues appear in the som ber black or dark coat 
of summer, and soon the animal is mottled with dark 
and white patches, finally becoming a pure white that 
is at once a protection, rendering it almost invisible on 
the snow. Before the change was understood it was 
supposed that the animals were distinct forms ; one 
white and the other dark. But it is now well known 
that a number of animals change their color with 
the regularity of the seasons, says the Philadelphia 
Times. 

comes an important factor in the preservation of the 
heat supply. In their movements these animal!'  and 
their allies resemble serpents, and the actions of an 
ermine stealing along with sinuous motion over the 
snow is very suggestive. 

illustration representing the furnace with the grate in 
normal position, so that the smoke and gases from the 
burning fuel on the front grate bars will pass through 
the fuel on the auxiliary grate, the latter being lowered 
occasionally to permit the burning fuel on the front 
grate to be pushed back on the rear grate, the latter 
being then again raised. The lower ash pit door is 
normally clOSed, to prevent the passage of outside air 
to the rear ash pit, and it is designed to use a water 
grate in the second combustion chamber, the water 
thus heated being used as a boiler feed. 

• .  e l . 
ADroSTING THE BEAT OF CLOCK PENDlJLUJU. 

The illustration represents a leveling device adapted 
for attachment to a clock mechanism to control the 
pendulum and verge, whereby they will be kept 
plumb, irrespective of the frame carrying the clock 
mechanism proper. It is a patented improvement of 
Fred F. Richey and William Bittmann, of Wamego, 
Kansas. Tbe clock mechanism may be of any de
sired construction, and the verge wheel shaft is jour-

• · e  • •  
The Hardenlol( of Extra Soft Steel. 

The subject of the hardening of extra soft steel was 
dealt with at a recent meeting of the Acad�mie des 
Sciences, in Paris, by Mr. Osmond. Taking for example 
a test bar of steel carbonized by cementation in which 
the proportion of carbon varies in a continuous fashion 
(from 1'70 to 0·35 per cent) from one extremity to the 
other, if the bar be well hardened, and an attempt be 
made to scratch it by means of a se"l'ing needle, the 
latter will scratch the softer parts-say, up to the part 
containing about 0 '70 per cent carbon. The mark or 
scratch then disappearl!, but, contrary to all expecta
tion and to all ideas on the subject, it reappears in the 
part of the bar containing a proportion of carbon of 
about 1·00 per cent. 

One of the most illteresting examples is the hare, 
several of which are known to assume a winter pelage, 
the most familiar being the varying hare and the Arctic 
hare. 1'he latter, in summer, when it would in a win
ter coat present a marked and striking contrast to its 
sllrround:ngs, is on its upper side black and a light 
brownish yellow. mixed ; the upper portions of the tail 
and the tips of th� ears black. This color is retained 
all throu�h the summer, but at the approach of the 
cold season the pelage begins to fade and gradually 
becomes white, with the exception of the tips of the 
ears, which remain black. 

This wonderful changeable hare is found in the 
Alps, II·eland.  and Scotland, and in  the Arct,ic regions 
of Asia. In many of the Arctic explorations it has been 
of the greatest service to the men from its habit of 
frequenting camps. The voyagers of the Vega often 
relied upon the l ittle animals in t ime of need and when 
food was scarce. 

In America, in the fal north, we have the same hare, 
but  a larger and finer animal, knowll as the polar or 
glacier hare. The American form ranges from the 
north to the middle portions of the country, and in 
regions away from the extreme north changes only 
slightly or i mperfectly. As the cold comes on, its dark 
coat fades to a lighter hue, becoming pronounced in 
sum mer again. 

The protection afforded these animals in the far 
north ill al most perfect, as it is almost impossible to 
disti nguish them from the sno",. When they run they 
seem to be swallowed up in  the field of whIte. 

The principal four-footed enemy of the white hare 
is the Arctic fox, that is endowed with a similar pro
tection . It is one of the smallest foxes known, and 
certainly one of the most beautiful. In Rummer, when 
the gronnd is bare or covered with verdure, the little 
animal has a silky fur, bluish or brownish gray. This 
lasts until the snow comes, when the coat gradually 
changes. The hair becomes longer and thicker, es
pecially on the tail and feet, which are densely furred, 
and by midwinter, or before, it is pure white, wit.hout 
a sUllpicion of its summer h ue. 

H the winter and summer pelage be contrasted, it 
will hardly seem possible that they represent the same 
animal. The fox is a very cunning and intelligent 
creature, as all Arctic travelers have discovered. It 
is an inveterate thief, stealing for the pleasure of steal
ing. takin/ir from the Vega explorers not only food, but 
kni ves, forks, ammunition, sacks, shoes, and stockings. 
When the men slept they would crawl under the robes 
and Iiose them, and if those awake held their breath,  : 
pretending to be dead, the foxes would begin to nibble 
them, and when frightened off would carry away a hat, 
mittens, or anythi ng that came in the way. If fol
lowed, one of the foxes would go on guard while the 
others buried the stolen goods. 

The ermine, whose fur has become fashionable again, 
is a familiar example of this remarkable change in  
color. It  is common i n  all the northern countries and 
in our own country down to the Southern States, a 
most destructive little creature, killing chickens,bird!', 
and various animals, often simply for amusement. An 
ermine has been observed watching a bird, placing 
itself beneath an inviting roost ; when the bird 
alighted it sprang at it, clinging to it, although car
ried a long distance into the air. 

Some curious experiments have been tried with this 
little animal. Four or five were caught one summer in 
the north, and found to have rich coats of a mahogany 
brown color. T wo were sent to some one in the South
ern States, while the remainder were kept where the 
cold winter prevailed. Tho�e in the north began to 
change as the leaves disappeared, the strange paint
ing of nature gradual ly going on until the animals, 
with the exception of the tip of the tail, were pure 
white. Correspondence had been kept up with those 
having the other ermines in charge, but in vain they 
looked for the winter change. The animals retained 
their mahogany colored coat d uring the warm winter, 
!'howing conclusively that the change is produced by 
t h e  cold, and is a wise provision of nature, rendering 
the animals almost invisible to their enemies. 

There is another reason given for the change-a wise 
provision of nature to protect the ermine from the 
cold. Animals with black or dark colored fur radiate 
internal h eat more effectually than those of lighter 
colors ; so the ermine in its white coat absorbs the rays 
of the sun, radiating but little ; thus the cbanlre be-

BITT.ANN II; RICHEY'S CLOCK PENDULU., 

naled in the frame at the back and in a bracket pro
jected at the front, each bearing being formed with a 
boss having an integral stud, and on the studs being 
pivoted the upper members of a U-shaped frame from 
which depends a weight. The front. member of the 
U-shaped frame is at all times in  front of the verge 
rod, while the rear member is straight. On the inner 
face of the front mellJ ber is pivoted a block in which 
is journaled onp. end of the verge spindle, its o!lPosite 
end being held in the usual spring. The verge ;s th us 
carried by the weighted s winging frame, and the pen
dulum rod at its upper end, after passing through the 
verge, is secured in the usual manner to ::" post, which 
is also secu red to the back of the forward member of 
the weighted frame, whereby both the pendulum and 
the verge are kept perfectly plumb. The device is 
very simple and inexpensive. 

• • •  I • 
AN I.PROVED FURNACE. 

The furnace shown in the accompanying illustration 
is designed to insure a more complete and efficient 
combustion of the fuel than is possible with furnaces 
of the ordinary construction, by the employment of an 
auxiliary grate in the rear of the front grate, the rear 

THORN'S FURNACE. 

grate receiving the burning or coked fuel from the 
front grate, and the smoke and gases from the burnin g  
fuel o n  the front grate passing through the fuel burn
ing on the rear grate. 

In examining the scratch or mark by means of a 
microscope in the most carbonized part, it is found not 
to be continuous, but that it appears to be a series of 
broken or interrupted lines. The part in question is 
therefore not homogeneous and contains at least two 
constituents, which may be here named A and B re
spectively. A, not scratched by the needle, scrat.ches 
glass and feldspar. B is scratched by apatite, and 
probably of fluorspar. By giving them a good polish
ing, a slight difference in color will be found between 
the two constituents : B is of a silver-white color, while 
A has a slightfy grayish tint. Polishing in bass-relief 
on damp parchment, impregnated with a little brown
red, does not sensibly affect B, thus assigning to this 
constituent a resistance to inordinate wearing, having 
regard. to its relative mineralogical hardness. By 
attacking it with tincture of iodine or by dilute nitric 
add the mass is divided into only slightly coherent 
polyhedrons, separated or not by traces of definite car
bon, to which is attributed the formula FeIC. At the 
�ame time A and B assume different colors, but are 
ordinarily homogeneous for the same constituent with _  
in t h e  limits o f  the same polyhed ron. The structure 
thus becomes very clearly defined. In most cases, A 
becomes distributed in barbed flakes parallel to t wo 
directions, which remain constant for each pol y
hedron ; B forms the base. If the attack be prolong
ed. all the !>ection becomes black, both constituents be
ing carbonized. The hard constituent, A, is the same 
which forms almost exclusively hardened steel con
taining 1 per cent carbon. The proportion of the con
stituent B increases with the content of carbon up to 
about 1 '60 per cent. To continue the experiments, by 
taking a steel not more complex but of a composition 
which has been found most convenient (for example, a 
steel containing 1'57 per cent carbon), and submitting 
it to a varying hardening process, it will be seen that 
to obtain the maximum of B, the steel must be heated 
up to at least 1,0000 Cent. (but not exceeding 1,100° 
Cent.), and cooling it as rapidly as possible in iced 
water or in very cold mercury, otherwise the carbon, 
Fe.C, becomes isolated again and diminishes to that 
extent the actual content of carbon in the remainder 
of the mass. Under the most favorable conditions, it 
is possible to obtain a mixture of equal parts (in round 
figures) of A and B. Such a mixture is, relat i vely. 
only slightly mag-netic. A bar of it, with one far end 
placed against one pol� of a powerful horizontal mag
net, is supported vertically with difficulty, while a 
similar bar, hardened by heating up to 8000 Cent. and 
cooling at 15° Cent., is held horizontally. 

The same mixture, with the parts A and B practi
cally eq ual, cannot be filed, and breaks before it bends, 
owing both to the presence of the hard and fragile 
constituent, A, and to the absence of cohesion bet ween 
the polyhedron!!. So Car as it has been able to ascer
tain them from a mixture, the properties of B tend to 
make it similar to steel, having 25 per cent nickel and 
from 12 to 18 per cent manjlanese.-The Colliery 
Guardian. 

. . . . .. 
Sir Edward Harland. 

The improvement has been patented by A. L. Thorn, 
of Lump City. Montana. In a rear combustion cham
ber, pivoted to the rear bridge wall, is an auxiliary 
grate, th e front of which is adapted to rest, as 
shown ill the dotted lines, on an intermediate grate 
wall, in the center of which is an openin� immediately 
at the rear of tbe front grate, so that the fuel from 
the latter may be conveniently pushed upon the rear 
grate. Under the front grate is an ash pit with in
clined bottom, and the ash pit under the rear grate 
has an extension under the front ash pit and a sepa
rate door. An arm extendin'g down wardly from the 
rear grate is connected with an exterior lever, by 
which the grate may be moved up a.nd down, the 

Sir Edward Harland, head of the famous shipbui1d

ing flrm of Harland & Wolff, died December 24. He 

was a member of Parliament for North Belfast in the 

Conservative interest, was sixty-four years old, and 

was twice mayor of Belfast. His partner, G. W. Wolff, 

is member of Parliament for 'East Belfast in the Con

servative interest, and. Mr. Wolff being of German ex

traction, they were known in the House of Commons 
as the Majestic and Germanic. Sir Ed ward Harland 
was for many years chairman of the Harbor Commis
sioners of Belfast, and was a bul wark of Conservatism 
in Ulster. He was one of the foremost organizers of 
the Ulster convention . His baronetcy was the gift of 
Lord Salisbury and dates from 1885. 
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Speed of' Vehicle .. and Pede.trlan •• 
BY ,J.oUI1Il8 A8lIlIlR. 

The speed of a rail way train in miles per hour can 
be found by countin g the num ber of rails over which 
a car wheel passes in 20'3 lIecondll, because 20'3 seconds 
bears the same ratio to an hour that 30 feet, the length 
of a rail, bears to a mile. The fish plates or the th um ps 
may be counted. Th us, su pposing that 39 thum ps are 
made by a wheel in 20 '3 seconds, the train is then run
ning at the rate of 39 miles an hour. 

The rate of a train, or any other movin g body, can 
easi ly  be found where there are postll half a mile apart. 

I have prepared a table for this purpose, w hich I gi ve 
here : 

Miles per 
hour. Min. Sec. 

1 .  . . . . . . . . . . . . . . . . . . . . . . .  30 00'0  

2 • • . • • • • • . • • • . . . . . . . . . . . .  15 00 ' 0  

3 . . . • . . . . • . • . . • . . • . . . . . . •  1 0  00 ' 0  

4 . . . . . . . . . . . .  . . . . . . . . . . .  7 30 ' 0  
5 . . . . . . . .  . . . . . • . . . . . . . . . .  6 00 ' 0  

6 . • • • • • . . . . . • • • . . . • • • • • • •  5 00 ' 0  

': . . • • . . • • . . . . . . . . . • • . . • •  4 17 ' 1  
8 . . . . .  . • . . .  . • . .  . • .  . . . 3 45 ' 0  
9 . • • • • . • • • • • • • • • • . . • • • • • •  3 20 ' 0  

1 0  . • • • .  ' "  • . • • • • • •  . . .  . . . .  3 00 ' 0  

11 . • . • . . . . . • • • . . . . . . . . . .  2 43 ' 6  

12 . . . . .  • • • • • . . . .  • • • • • • • • • •  2 30 ' 0  

13 . . . . . . . • • • • •  , • •  , . , .  • • •  2 18 ' 4  
1 4  . . . . . . . . . . . . . . . . . . . . . . . .  2 OS ' 5  
15 . . . . . . . . . . . . . . . . . . . . . .  2 00 ' 0  

1 6  . . . . . . . . . . . . . . . . . . . . . . .  1 52 ' 5  
17. . . .  . .  . . . . . . . . . . . .  1 45 ' 8  

18. . . .  . . . . . . . . . . . . . .  . .  1 40 '0  
19 . . . . . . . . . . . . . . . . . . . . . . .  1 34 ' 7  

20 . . . . . . . . . . . . . . . . . . . . . . .  1 30'0  

21 . .  . . . . . . . . . . . . . . . . . .  1 25 ' 7  

22. . . . . . .  . . . . . . . . . . . . .  1 21 '8  
23 . . . . . . . . . . . . . . . . . . . . . . . .  1 18 2 

24 . . . . . . . . . . . . . . . . . . . . . . . .  1 15 0 

25 . . . . . . . . . . . . . . . . . . . . . . . .  1 12 ' 0  

2 6  . . . . . . . . . . . . . . . . . . . . . . . . 1 09 ' 2  

27 . . .  . . . . . . .  . . . . . . . . . .  1 06 ' 6  

28. . . .  . . . . . . . . . . . . . . . . . . 1 04 2 

29 . . . . . . . . . . . . . . . . . . . . . . . 1 02 0 
30 . . . . . . . . . . . . . . . . . . . . . . .  1 00 ' 0  

3 1  . . . . . . . . . . . . . . . . . . . . . . . .  0 58 ' 0  
32 . . . . . . . . . . . . . . . . . . . . . . .  0 58 ' 2  

33 . . . . . . . . . . . .. . . . . . . . . . . . 0 54 ' 5  
34 . . . . . . . . . . . . . . . . . . . . . .  0 52 ' 9  

35 . . . . . . . . . . . . . . . . . . . . . .  0 51 ' 4  

3 6  . . . . . . . . . . . . . . . . . . . . . . .  0 50 0 

37 . . . . . . . . . . . . . . . . . . . . . . . . 0 48 ' 6  

3fl. . . . . . . . . . . . . . . . . . . . . . . . 0 47 ' 3  

39 . . . . . . . . . . . . . . . . . . . . . . .  0 46 ' 1  
40 . . . . . . . . . . . . . . . . . . . . . . . . 0 45 '0  

41  . . . . . . . . . . . . . . . . . . . . . . .  0 43 ' 9  
42 . . . . . . . . . . . . . . . . . . . . .  0 42 ' 8  

4 3  . . . . . . . . . . . . . . . . . . . . . . . .  0 41 '8  
44 . . . . . . . . . . . . . . . . . . . . . . . .  0 40 '8  

45 . . . . . . . . . . . . . . . . . . . . . . . .  0 40'0 
46 . . . . . . . . . . . . . . . . . . . . . . . . 0 39 ' 1  

47 . . . . . . . . . . . . . . . . . . . .  0 38'2  

48 . . . . . . . . . . . . . .. . . . . . . . . .  0 37 ' 5  

49 . . . . . . . . . . . . . . . . . . . . . . . .  0 36 ' 7  

50 . . . . . . . . . . . . . . . . . . . . . 0 36 ' 0  
5 1  . . . . . . . . . . . . . . . . . . . .  : . . .  0 35'2  

52  . . . . . . . . . . . . . . . . . . . .  0 34 ' 6  

58  . . . . . . . . . . . . . . . . . . . . . . . . 0 33 ' 9  

M . . . . . . . . . . . . . . . . . . . . . . 0 33 ' 2  
55 . . . . . . . . . . . . . . . . . . . . . . .  0 32 7 
58 . . . . . . . . . . .  . . . . . . . . . 0 32 ' 1  
57 . . . . . . . . . . . . . . . . . . . . . . . . 0 31 ' a  

58 . . . . . . . . . . . . . . . . . . . . . . .  0 31 ' 0  
5 9  . . . . . . . . . . . . . . . . . . . . . . . .  0 30 5 
60 . . . . . . . . . . . . . . . . . . . . . . .  0 So'O 

Miles per 
hour. Min. Sec. 

61 . . . . . . . . . . . . . . . . . . . . . . . . 0 29 ' 5  

52 . . . . . . . . . . . . . . . . . . . . . . . 0 29 ' 0 

63 . . . . . . . . . . . . . . . . . . . . . . . .  0 28 ' 5  
64 . . . . . . . . . . . . . . . .  . . . . . . 0 28'1 
65 . . . . . . . . . . . . . . . . . . . . . .  0 27'6 
66 . . . . . . . . . . . . . . . . . . . . . . . .  0 27 2 
67 . . . . . . . . . . . . . . . . . . . . . . . .  0 211 '8  

68 . . . . . . . . . . . . . . . . . . . . . . .  0 26 ' 4  

6 9  . . . . . . . . . . . . . . . . . . . . . .  0 26 '0  

70 . . . . . . . . . . . . . . . . . . . . . . . 0 25 ' 7  

71 . . . . . . . . . . . . . . . . . . . . . . . 0 25 ' 3  

72 . . . . . . . . . . . . . . . . . . . . . . .  0 25 ' 0  

73 . . . . . . . . . . . . . . . . . . . . . . . .  0 24 ' 6  
74 . . . . . . . . . . . . . . . . . . . . . . .  0 24 ' 3  

75 . . . . . . . . . . . . . . . . . . . . . . .  () 24' 0  

76 . . . . . . . . . . . . . . . . . . . . . .  0 23 ' 6  

77 . . . . . . . . . . . . . . . . . . . . . . . . 0 23 ' S  

78 . . . . . . . . . . . . . . . . . . . . .. . 0 23'0  
79  . . . . . . . . . . . . . . . . . . . . . .  0 22 ' 7  
80 . . . . . . . . . . . . . . . . . . . . . . . . 0 22 ' 5  
81 . . . . . . . . . . . . . . . . . . . . . . . . 0 22 ' 2  

82 . . . . . . . . . . . . . . . . . . . . . . . .  0 21 ' 9  

83 . . . . . . . . . . . . . . . . . . . . . . . .  0 21 ' 6  

84 . . . . . . . . . . . . . . . . . . . . . . . 0 21 ' 4  
85 . . . . . . . . . . . . . . . . . . . . . . . .  0 21 ' 1  

86 . . . . . . . . . . . . . . . . . . . . 0 20'9 
87 . . . . . . . . . . . . . . . . . . . . . . . . 0 20'6  
38 . . . . . . . . . . . . . . . . . . . . . .  0 20'4  
89 . . . . . . . . . . . . . . . . . . . . . . .  0 20 ' 2  
90 . . . . . . . . . . . . . . . . . . . . . . . . 0 20'0 

C1 . . . . . . . . . . . . . . . . . . . . . .  0 19'7 
92 . . . . . . . . . . . . . . . . . . . . . . . 0 19 ' 5  

9 3  . .  , . . . . . . . . . . . . . . . . . . . .  0 19 ' 3  
94 . . . . . . . . . . . . . . . . . . . . . . . . 0 19 ' 1  

95 . . . . . . . . . . . . . . . . . . . . . . .  0 18 ' 9  

96 . . . . . . . . . . . . . . . . . . . . . .  0 18 ' 7  

97 . . . . . . . . . . . . . . . . . . . . . . . .  0 18 '5  

98  . . . . . . . . . . . . . . . . . . . . . . . 0 18'3 

99 . . . . . . . . . . . . . . . . . . . . . . 0 18 ' 1  

1 00  . . . . . . . . . . . . . . . . . . . . . . . .  0 1 8 ' 0  

101 . . . . . . . . . . . . . . . . . . . . . . . . 0 1 7 ' 8  

102 . . . . . . . . . . . . . . . . . . . . . . .  0 17'6 

103 . . . . . . . . . . . . . . . . . . . . . . . . 0 17 ' 4  
1 04  . . . . . . . . . . . . . . . . . . . . . . .  0 17 ' 3  

1 00  . . . . . . . . . . . . . . . . . . . . . . . .  0 17 ' 1  

106 . . . . . . . . . . . . . . . .  . . . . .  0 16 ' 9 

107 . . . . . . . . . . . . . . . . . . . . . . . .  0 16 ' 8  

103 . . . . . . . . . . . . . . . . . . . . . . . .  0 16 ' 6  

1 09  . . . . . . . . . . . . . . . . . . . . . .  0 16'5 

110 . . . . . . . . . . . . . . . . . . . . . . . .  0 16 ' 3  

111 . . . . . . . . . . . . . . . . . . . . . . . .  0 16'2 

112 . . . . . . . . . . . . . . . . . . . . . . . . 0 16'0 

118 . . . . . . . . . . . . . . . . . . . . . . . .  0 15 '9 

114 . . . . . . . . . . . . . . . . . . . . . . . .  0 15 ' 7  

115 . . . . . . . . . . . . . . . . . . . . . .  0 15 ' 6  

116 . . . . . . . . . . . . . . . . . . . . . . .  0 1 5 ' 5  
117 . . . . . . . . . . . . . . . . . . . . . . .  0 15 ' 3  
118 . . . . . . . . . . . . . . . . . . . . . .  0 15 '2  

119  • • • • . . . • . . . . . . . • . . . . . . . •  0 15 ' 1  

1 20  . . . . . . . . . . . . . . . . . . . . . .  0 15'0 

A ship's rate is sometimes found by a log line or 
stri ng. about 900 feet long, on a reel and having one 
end fastened to a t h i n  8ector shaped piE'ce of wood 
named a log. The arc of the log is l oaded to make 
the wood stay vertical when tossed into the sea ; i t  
then remains in the same place in the water wh i le the 
line is un winding from the reel . A sand glass. through 
wh ich the sand flows in onE' Th of an hour, meas
ures t h e  time. l.'he line is di vided into equal parts of 
50 feet each , ('aIled knots or ru of a nautical m ile . 
Si nce a half m i n ut e has the same ratio to an hOllr 
t h at a knot has to a nautical mile, the shi p runs at 
t he rate of as many nautical mi les an hour as i t  runs 
Imots in h alf a m inute. I f  !;lay 19 knots pass in  half a 
min ute the vessel is then running at the rate of 19 
m iles an hour. 

In another kind of log a small wheel like a scre w 
propeller is fastened tl) a cord in the' water. The other 
end of the cord in the sh i p bears hands . As the ship 
ad va.n ce!'. the wheel and the cord conti nuall y turn and 
the rate of the ship is i ndicated by timing the rotation 
of th� hands of the instrument on the sh i p . 

Many sh i ps now use an electric log, in which a screw 
wheel in the water occaSional ly closes an electric cir
cuit  and so operates i ndicating mechanism on board 
the ship. Neither thi s  log nor the one j ust dE'seribed 
needs ever to be drawn in. The electric log giveR very 
accurate ind ications. Not only may the speed be in
dicated by the two logs j ust described, but they can 
show the total d istance sailed over. 

The rate of bicycles and carriages is sometimes found 
by an instrument which operates like the governor of 
a steam engine. T h e  h i gher the speed i s, the greater 
is the centrifugal force, which causes balls to di verge 
or mercury to rise higher along the side of a vertical 
C lIP and point out the speed on a dial. 

The wl'iter has recently invented several methods of 

J t ieutifit �meri,all. 
finding t h e  speed o f  carriages, bicycles and pedestrians, 
which will now be explained. 

For common wheeled carriages let x = the time con
stant in seconds and l' == th e radius of the carriage 

. . x � x 2 r . 5 r w heel m mches, then 3600 
= 

63360 " x = 14 
This equation says that the interval in seconds dur

iug which the rate per hour equals the n u mber of 
turns made by the carriage wheel in that number of 
seconds is equal to !"{ of the radius of the wheel in 
inch es. For example, the time constant of a carriage 
w h eel 42 i nches in  d i ameter is !. X % X 42 = 7% sec
ouds, and if we count sa y 17 turns of that wheel i n  7% 
seconds, the carriage is then running at the rate of 17 
miles an hour. A bright spot one inch in diameter 
painted on the h u b. the slowest part of the wheel, is 
useful in counting t he numbElr of turns made by the 
wheel. Carriage makers should make such a spot on 
one wheel of all carriages, and they should also mark 
the time constant of the wh eel on this spot. A small 
tin d isk, an inch in d iameter. may be tied on the hub 
inRtE'ad of  h aving a painted spot to determine the ro
tations. 

Following are the time constants of carriage wheels 
and old fashioned bicycle wheels : 
Diameter of wheel Time constant I Diameter of wheel Time constant 

in inches. in seconds. in Inches. in seconds. 

40 . . . . . . . .  . . . . . . . . . . . . .  7 ' 1  51 . . . . . . . . . . . . . . . . . . . .  0 ' 1  

41 . . . . . . . . . . . . . . . . . . . . . 7 3  52 . . . . . . . . . . . . . . . . . . . . 0'2  

42 . . . . . . . . . . . . . . . . . . . . .  7 ' 5  58 . . . . . . . . . . . . . . . . . . . . .  0 '4 
43 . . . .  . . . . . . . . . . . . . . . . . 7 ' 6  54. . . . . . . . . . . . . . . . . . . . . 9 '6  

44 . . . . . . . . . . . . . . . . . . . . . 7 ' 8  55 . . . . . . . . . . . . . . . . . . .

. 9 '8  

45 . . . . . .  . . . . . . . . . . . . . . 8 ' 0  56 . . . . . . . . . . . . . . . . . . . . . 10 '0  
46 . . . . . . . . . . . . . . . . . . . .. 8'2 57 . . . . . . . . . . . . . . . . . . . . .  10 ' 1  

47 . . . . . . . . . . . . . . . . . . . . . 8 ' 3  58 . . . . . . . . . . . . . . . . . . . . . 10 ' 3  

46 . . . . . . . . . . . . . . . . . . . . .  8 '5 59 . . . . . . . . . . . . . . . . . . . . . 10'5 
49 . . . . . . . .  . . . . . . . . . . . .  8'7 60 . . . . . . . . . . . . . . . . . . . . .  10 ' 7  

50 . . . . . . . . . . . . . . . . . . . .  8 ' 9  

For common bicycles w hich h ave . t w o  sprocket 

1 h ·  t t · 5 r T 
h d' f whee s t e tIme cons an IS � W en l' = ra IUS 0 

hind wheel of bicy�le, T the n umber of teeth in the 
larger sprocket wheel, and t the number in the smaller. 
Exam pl e : What is  the time constant of a hicycle 
whose hind wheel has a rad i u!! of 12 inches, the n um
ber of teeth in the larger spro('ket wheel is 29, the num
ber of teeth in the smaller is 10 ? 

Sol ution : Substit uting in the formula we have 
5 X 12 X 28 

14 X 10 
= 12 seconds. 

All that the w heel man on this bicycle, or an ob
server some distance off, need do to find the rate of this 
bicycle at any time is to count the number of times he 
pre�ses down one of his feet in 12 seconds. Thus, if  he 
presses his foot down 14 times in 12 seconds, he is then 
traveli ng at the rate of 14 miles an hour. 

A cyclist may sometimes with ad vantage use ten 
times the time consta,nt of his bicycle, or a driver' may 
do the same with th e constant of his  carriage, and a 
pedestrian may do the same w ith his own constant. 
When this is done, the number counted m ust be divided 
by 10. This is done simply by regarding the right hand 
figure as tenths  of miles and the other figu res as miles. 
Thus, if a person counts 134 down strokes of his foot in 
10 times the ti me constant of his bicycle, he is then 
riding at the rate of 13 '4 miles an hour. 

Bicycles are distinguished by thE'ir gear. 2 � T, which 

is the diameter in inches which a bicycle of the old 
st.yle, having the pedal� on the wheel shaft, would 
need to go the same distance as the gh'en bicycle when 
the pedals on both perform a revolution. . 

Th U!I, when we say th at a modern bicycle has a gear 
of 84 we mean that each revolution of the pedals car
ries the bicycle as far as an old st.yle bicycle 84 inches in 
diameter, having the pedals on t h e  dri v e  wheel axis, is 
driven along d u ring one revolution of its pedals. 

The gear of a bicycle is found by multiplying the 
diameter of the hind wheel in inches into the number 
of teeth in the larger sprocket wheel, th en d i viding 
the product by the n umber of teeth in the smaller 
8procket wheel. Thus, the gear of a bicycle which has 
25 tE'eth in the larger sprocket. 10 in the smaller, 
and bas a hind wheel 24 inches in diameter is  
25 X 24

_ 60 
10 

- . . 

Since the time constant ��; divided by the gear 

2 � T = -h, the time constant may be found by mu lti

plying Iff into the gear of the bicycle. 

Th llS t he time constant of a bicycle whose gear is 56 ilil 
O X  56 -28- = 10 seconds. 

Here are the constants for bicycles of 13 different 
gears : 

Gear. Time coll8tant. 
00 . . . . . . . . . . . . . . . . . 8 '9  sec. 

52 . . . . . . . . . . . . . . . . . 9'2 .. 

54 . . . . . . . . . . . . . . . .  9 '6  .. 

56 . . . . . . . . . . . . . . . . .  10 ' 0  .. 

57 . . . . . . . . . . . . . . . .  10' 1  .. 

60 . . . . . . . . . . . . . . . . 10· 7  .. 
63 . . . . . . . . . . . . . 11 · 2  .. 

Gear. Time coll8tant. 
70 . . . . . . . . . . . . . . . . . 12 ' 5  sec. 
82 . . . . . . . . . . . . . . . . . 14'6  .. 

84 . . . . . . . . . . . . . . . . .  15 · 0 ..  

88 . . . . . . . . . . . . . . . . .  15 ' 7  .. 

89 . . . . . . . . . . . . . . . . . 15' 8  .. 

91 . . . . . . . . . . . . . . . .  16 ·2 .. 

The radius of the hind wheel should be taken as the 

23 
distance from the axis to the ground, when the seat 
sustains the weight of the rider, for the pneumatic tire 
is compressible. 

• 

The time constant of a pedestrian can be approxi
mately found on princi ples similar to the forej!'oing. 
First find the average length of step in inches. Let x 
= time constant and s = average length of step. 

x s 
Then 3600 

= 
63360 

That is to say that the time constant bears the same 
ratio to the number of seconds in an hour that the 
average length of step in inches bears to the number 
of inches in a mile. Solvi ng the E'quation, we find that 
x = Iff S. Now, since -h s is a very small n um ber, 10 
sh ould always be multiplied into i t ; then the number 
of steps in  this time may be divided by 10 by simply 
regarding the right hand figure as tent h lil  and the left 
hand figures in th e nu mbers as miles_ For example, 
i f a man's constant is 1 '78 sE'conds, he woul d  count the 
number of steps taken in  17 '8 seconds, and if he takes, 
say, 38 steps in thi8 time, he is walking at the rate of 
3 '8 m iles an hour. The average length of step when 
walking very rapid ly should be found. then the aver
age length when walking very slowly ; the mean of 
these two averages may be taken as the person's aver
age length of step. For example, in walking very rap
idly over 100 yards I found that my average length of 
step was 36 inches ; in wal king over the same distance 
very slowly the paces had an average length of 27 

inches. I now regard S6 t 27 = 31 '5 inches as my 

average lenJrth of pace in calcu lations for speed. It 
is, of course, impossible to obtain as accurate results 
by this method as we can with wheels. 

A pedestrian walking on a rail way may find h is rate 
in the sallie way as the rate of a train, explained in the 
beginning of this article : hut it is better to count the 
numbE'r of rails passed in 10  X 20 '3 seconds, or 3 min
utelil 2 3  seconds, then regard the right hand figure as 
tenths and the left hand figures as miles. This method 
ill very accurate. 

A person when walking or d riving may find h is rate 
by counting telegraph poles. If they are set 176 feet 
apart, or 30 to the m ile, the number of poles counted 
in two minutes exactly indicates the rate in miles per 
h our. 

Th us, if he passes 4 poles in 2 minutes he then travels 
at the rate of 4 m iles an hour. 

This method is available for finding the rates of 
sleighs or of a h orse when the traveler rides in a sad
dle. The rate of a horse may also be approximately 
found by finding his average length of pace and pro
ceedin/l as in the case of a pedestrian, explained in a 
foregoing paragraph. 

The rate of a pedestrian or a vehicle can also be easily 
found by cou nting the num ber of ridges in fields 
passed or fence posts along the road if the time con
stant has been found on princi pIes like those explained 
in the present article. 

• · e  • •  
BellOnanee and Eeho In Lar:e Dall •• 

Architects should keep in mind the golden rule, that 
resonance, such as is to be obtained by thin elastic lin
ings, or even by masses of air j udiciously distributed. 
is a thing to be sought i n  designing rooms for hearing 
music, or for public speaking, while echo, lIuch as if' 
produced by hard, unyielding surfaces, is to be avoided 
as much as possible. Every architect who has ever 
dElsigned a music room for a prh'ate house knows how 
greatly the effect of '  music is  improved by lining 
the walls of the room, and if possible the ceiling, with 
thin wooden paneling ; and every layman who has 
ever bought a piano must have noticed what depth 
and richness is given to the tones of Olle played in 
the dealer's wareroom b}' the sympath etic vibrations 
with wh ich the strin�s of the surrounding instruments 
respond to the playing. 

For twenty centuries, at least, architects have 
sOllght in various ways to secure similar l'esonan('e 
in  large rooms, understanding thorough l y the ad 
vantages to be derived from it. The Ge wand
haus, at Leipsic, reputed to be acoustically the 
most perfect music hall in the world , owed its 
q ualit y  to the fact th at it was surrounded by th in par
titions, set at a little distance from the main walls of 
the  bu ilding, which by their own elasticity, joined to 
that of the mass of air between them and the walls out
!'ide, provided the resonance which experience has 
shown to be indispensable. In the same W'lY, La 
Scala Theater, at Milan, one of the large!;lt and acons
tically the most perfect of all European theaters, was 
l ined through out with thin woodwork. 

The ancient Greeks to secure resonance without the 
use of woodwork, placed under the seats of their 
theaters earthen pots, with the mouth turned toward 
the stage. the vibrating mass of air in these lIervin� to 
rei nforce the sound. On the oth er hand ,  rooms in fire
proof buildings, surrou nded on all sides by hard, rigid 
m asses of masonry, are very apt to be acou !<tically bad . 
Even where the large rooms, by careful study of their 
proportions, are successful, the smaller rooms, which 
cannot be so proport ioned , are in such buildings 
almost always intolerably noisy.-American Architect. 
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THE FIRST PROPOSED ELEVATED RAILROAD FOR 
NEW YORK, 

In the accompanying cut we publish a view of an 
elevated railroad for Ne w York which is reproduced in  
facsimile from a comic paper published in 1846. 

. . . . ... 
THE TRAMWAYS OF LAUSANNE. 

The idea of the installation of tramways at Lau
sanne dates back to 1869-1872, that is to say, to the es
tabl ishment of the Lau�anne- Ouchy et Lausanne
Echalleus lines. The honor of it is  due to Mr. Gossin, 
cantonal eng'ineer. The system t.hough t of then was 
that of Mr. Mekarski,  which consisted in the actuat
ing of automobile cars by 
compressed air. In 1882, 
Mr. Bergaron , another en
g'ineer, thought of exploit-
ing a cable tramway ot the 
Hallidie type in use in San 
Francisco, not only to do 
service for Lausanne, but 
also to radiate in different 
directions. In 1888, Mr. 
Vautier was charged with 
the study of a project based 
upon t h e  Abt rack and 
steam propuls ion system. 
The huge size of the en
gines caused the commit 
tee that had proposed the 
idea to reject it, and the 
conclusion · was reached 
that the only system ad
missible in a c ity like Lau
sanne was electricity. 

158 

J,itutifi, �mtri,au. 
trolley and return by rails, prevailed for reasons en
tirely peculiar to the city of Lausanne. Accum ulators 
were rejected on account. of the strong uecli vities. 
They wou l d  have given rise to considerable dead 
weight. Steam propulsion, too expensive with 80 
broken a profile, wou ld even have been impossible 
upon the Chailly and Pontaise sections. The advan
tage of electric propulsion, such as it has been con 
ceived, is that it permits of the mse of light rolling 
stock and satisfies the exigencies of an acti ve circula
tion. The only serious moti ve, moreover, for not tak
ing some other mode of propulsiou into consideration 
was the newness of such sy�tems as those working by 

Y A N K E E  D O O D L E .  
BROA DWAY R E L I EV E D  O F  I TS TRAV E L .  

\ 

discussions, the latter was the solution adopted. The 
works decided upon consist of two parts : one of 
them, fronting upon Saiut Martin Street, is 56 feet 
square, 26 feet in h eight, and contains the engines, 
dynamos and regulating apparatus. Its frame is 
metallic, and a fifty foot rolling bridge of five tons 
power is arranged in it. The other measures 41 X 37 
feet and contains space for three gas generato)'s and 
at.lcessories. The a('cumulator room, which is 42 feet 
in length , 41 in wid t h  and 11% in height, adjoins that 
of the gas generators. The apparatus for refrigerat; 
ing the water and cooling the motors are placed at the 
extremity of the engine room in an annex reserved for 

them. 
The motor using poor 

gas had the preference. 
It is suppl ied by a special 
gas produced at the works 
by blowing a mixture of 
superheated stearn and air 
into what are called gas
generating furnaces. In 
th is way a minimulD ex
pense of two ounces of 
anthracite per horse hour 
in current service has been 
reached. 

In the first project of 
Engineer Palaz the moti ve 
power was to be borrowed 
from the waters of the 
Bret, and the generati ng 
works were to be estab
lished under one of the 
arches of  the great bridge. 
B ut as the conditions of 
this would have been too 
onerous, it was transferred 
to the Pontaise, and the 
choice was limited to either 
petroleum motors or those 
using poor gas. Finally, 

A Report signed .. many citizens of Watertown " has recently 
demonstrated; as far as logic can demon�tr8te, that, " all things cQ.nsid
ered, a Plank Rail Road is the most advantageous and cheap .. ' that can 
be constructed over a goil not naturally fitted for road-making." To 
prevent the mortification of being beaten by an obs-:ure country town, Y AHKEE DOO DLE' calls upon the city authorities at once to take this 
malter in hand-not the road-but the feasibility of adapling it to our 
thoroughfares. As, by the common practice, Broa<\way would seem 
tOlally uII6t for road-luaking, many dollars might be annually saved to 
(he city treasury. and the wayfarers of thnt over-crowded •. rtery grale
fully relieved of the danger and inconvenience of traveling in omnibuses, 
by the novel plan set forth above. The road should be cODBtructed of 
good solid plank, elevated about fineen feet to admit the p .... age of the 
tall l11rn-ollls of the upper ten,-the only tum-outs on the road,-withoul 
knocking off the hats of the drivers and footmen ; supported in the centre 

of the street by locust uprights, which are very durable. Along this 
elevated plane a double stream of cars might fly with the velocity of a 
lie on the M�nelic Telegraph wires and without any very great danger 
to those caultous pedestrians who may take the side-walks. Depots 
might be establi.hed at suitable diotances-'say one at Trinity and t�e 
other at Grace Church, thus uniting the two extremes of Broadway m 
commerce and piety. A star policeman sbould be stationed at each end 
to see that tbe exercises are not disturbed, and now and then to look 
into Wall street. By this plan, the inhabitants of the upper Wards might 
just step into Grace Church aud hear the singing and arrive at Trimty 
time enough to hear tbe text ; and aner dozing through the. �erm.on, 
return 10 Grace in time for the last voluntary. The MagnetIc ·W"es 
wigbt also be elevated on the plane of the Rail Road, and thus rid 
Broadway of that picturesque absurdity. 

At first there will be 
installed but two g'as 
generators and two 130 
h orse power motors, one 
of which, represented in 
our engravin!!" will run, 
upon an average, from 18 
to 20 hours a day. A hat
tery of accumulators, serv
ing as regulator and re
serve, will  be of about 200 
horse power. 

The track, which is of 
3 '28 foot gage, will be 
formed of Phenix 32 pound 
rails, laid u pon 16 pound 
metallic tiel; in the un
paved portions and of 47 
pound Phenix rails laid 
upon bal last and cross
braced in the paved por
tions. THE FIRST PROPOSED ELEVATED RAILROAD FOR NEW YORK. 

on December 21, 1894, Mr. Palaz obtained from th e 
Federal Assembly the cOIlces!'ion of a system subdi
vided thus : 

.Urban system comprising the lines : Tour de Ville, 
L. E. Monsquines station, J. S. St. Francois station, 
Riponne-Pontaise, Ecole de Medecine-Ch ailly. 

The system com prised also the Monsquines-Lutry 
line. 

Electric propulsion by aerial conductor, contact 

com pressed air, which, however, have been greatly im
proved , especially by Messn..  Popp and Conti. Then 
again, there waR the matter of fash ion, the majority 
of the Swiss tramways recently constructed being 
operated by electricity. 

It was a q uestion of finding a source of electric 
energy. Should the hydra ulic power of the Jura or 
Alps be uti lized at Lausanne. or should a special gener
ating' works be created for the tram ways ? After long 

The feed lines are now 
subterranean and now aerial. Those of c ontact are 

supported by poles or stretch ing cab les. 
The car has a capacity for 30 pas!lengers. It is actu

afed by two electric motors of 20 horse power each, 
that drive the axle through a single train of gear 
wheels. It is provided with block brakes, electric 
brakes, and safety drag brakes acting upon the rails. 

The 39 X 105 foot car houses will receive 20 cars. 
The cost of the first establishment, which is doubt-

130 HORSE POWER MOTOR USING POOR GAS-CONSTRUCTED FOR THE CENTRAL STATION OF THE LAUSANNE TRAMWAYS. 
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less quite h igh, as a consequence of the topograph y 
of the city, is t h us distributed : 

Land and outbuildings . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Generating works . . . . . . . . . . . . I . . . . . . . . . . . . . . . . . . . . . . . .  . .  
Track and electric railway . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Rolling stock . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  
Administration, etc . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

$44,000 
64,000 
13,000 

45,000 
30,000 

General total . . . . . . . . . . . . . .  _ .  . .  . .  . .  . . . .  . .  . .  . .  . .  . .  . . . .  $246,000 

As for the service, that will be 8 or 16 minutes, ac
cording to the lines. 

As expense of motive power, one reckons about 2 
cents per mile car, and an ontput of about two and 
a half pounds of anthracite pel' sal De unit. 

For the water supply, a reservoir  of from 2,880 to 
3, 600 cubic feet is proposed, and a double intake of 
water from the city mains and the Bret, the wash ing 
of the gas and the cooling of the motors requiring 
quite a large quantity of water. -La Revue Technique. 

.. . . .  .. 
ELECTRIC IGNITERS FOR GAS ENGINES. 

BY GEORGE :1[. HOPKINS. 
Gas, gasoline and petroleum oil engines are daily be

coming more popular, and not only is the number of 
regular manufacturers becoming very 
large, but many amateurs are trying their 
hands at the prod uction of engines of this 
cla ss. The field is very fascinating to 
mechanics, but no one knows t.he amount 
of experiment required, or the vexat ion 
experienced in bringing out a motor of 
this class, who has not already experi
mpnted in this line. 

One of the most difficult pt'oblems is 
that of providing an efficient means of 
igniting the explosive ch at'ge in the 
cylinder. at the proper instant without 
in termissions or fai lures. A r!'fl hot tube 

after it has been operated. By pulling the angled 
lever t h e  plug of the cock is turned one-eighth of a 
revolution, so that tbe  gas is turned on or off accord
ing to the position of the holes in the plug. To 
the upper end of th!:' burner tube adjoi ning the tip 
is attached a collar w h ich support.s a wire contact 
near the slit of the burner. The collar is insulated 
from the burner by a piece of asbestos paper. The 
upper arm of the lever carries a spiral spri ng terminat
ing in a wire contact arm which makes an electrical 
contact with the wire supported by the insulated col · 
lar w henever the angled lever is swung. 

It will thus be seen that by swingi ng the lever the 
passage in the burner is alternately opened and closed. 
The collar at the t.op of the b urner is con nected with 
one pole of the battery and the burner or the bracket 
to which it is attached is connected with one terminal 
of the 8park coil, the other terminal of the coil being 
connected with the remaining pole of the battery . 

When the angled level' is pulled in the manoer de
scribed so as to let on the gas, the spring arm at tbe 
upper end of th e lever comes into contact with the 
wire supported by the collar, thus completing the elec-

1 

Fig. l.-THE SPARK COIL. 

into which the gas is ad mitted at the right moment I trical circuit through the coil and comiections, causing 
is sim ple, good and reliable, so long as the t ube lasts, t he core of the coil to be strongly magnetized. The 
b ut T.he  t ube speedily burns out and requires renewal further movement of  the angled lever draws the spring 
Igni tion by means of a traveling flame necessitates in- arm off from the wire contact supported by the collar, 
tricate and delicate de vices w hich req uire constant and at the breaking of the circuit the extra or induced 
care to prevent fai l u re. current generat ed in the coi l ,  being of very high poten-

The electric spark, taken all in all, is probably tIle tial, leaps across the space between the contact wires 
best igniter, but even that h as its ohje('tions. It is and produces a brilliant spark which ignites the gas 
largely used , an d is sim ple. As m any amateurs are issuing from the burner. 
seeking information on the suhject of ignition for gas When it is desired to extinguish the light the angled 
engines, we have prepared illustrations showing the lever is again pulled, revolvin g  the plug of the cock % 
princi ple of the elect ric igniter, leaving it to the engine of a revolution, c utting of the gas supply. A s park is 
builder to make t.he adaptation to the particular en- again prod uced at the points of contact, but this is of 
gine to which it is to be applied. no consequence. 

The essential feature of the electrical igniter i s  the In Fig�. 3 and 4 is shown the adaptation of this prin
spark coil. This does not d i ffer from the spark coil ciple to the ignition of the explosive mixture in a gas 
used in connection with an ordinary illuminating gas engine. In the passage which admits the explosive 
burner, and the electric lighting attachment to the mixture to the cylinder is inserted a hollow shaft 
gas burner embodies the principle of the igniter for the bore of which is eccentric, and in the shaft 

Fig. 2.-GAS BURNER WITH ELECTRIC 
IGNITER. 

gas engines, but it d oes not. possess the req u i red sta
bi lity and lasting q uality. Thl'l smallest practical coil 
is made by filling a paper mail ing t u he 7 inches lon g 
and 1% inches in diameter with annealed iron w ires of 
any size from No. 16 to No. 9, t h e  wires being arranged 
in three or fon r  layers around a % wooden core. 
U pon t h e  paper t u be are wound four layers of No. 
lG cotton-co,'ered magnet wire. Before winding the 
coil, wooden heads are secured to the ends of the 
core, as shown, to form a spool. The inner and 
outer terminals of the coil are connected with bind
ing posts projecting from one of the h eads. 

The ratchet burner in connection with which t he 
coil is intended to be us('d is shown in Fig. 2_ The 
plug of the gas cock is provided w ith two tra nsverse 
holes at right angles to each other, and the outer end 
of the plug carries a ratchet having eigh t teeth. On 
the shel l  of the goas cock is placed a n  angled lever 
carry ing a spril lg- pressed hooked pa wi, which engages 
the ratchet on the pl ug, and a suring is provifl ed for 
ret urning the ang-Ied lever to th e point of starting 

is inserted a spindle w hich is insulated from the 
shaft and carries at its inner end a finger piece which 
is capable of coming into contact with a stud project
ing inwardly from the casing of the engine_ The 
finger on the spindle i!' held in the proper position for 
contact with the projPcting stud by a l'piral spring' 
surroundin� the spindle and connected with the h ol
low shaft, but insulated therefrom. The hollow shaft 

Figs. 3 and 4.-IGNITER FOR GAS ENGINE
REVOLVING FORK. 

is provided with a spur wheel by meam of which · it is 
turned, .and the spindle extendi l l g'  t h rough the h ol
lo w shaft is in electrical con necti on with une termi
nal of the bpark coil, the other terminal beiug con
nected with the bat.tery. the battery in turn being 
connected with the engi n e  cyl i ndpr, When the hollow 
shaft is rotated ill the direction i ndicated by t.he ar
row in Fig. 4. the finger forms a contact with the uro
jPction, and the furth er rotation of the hollow shaft, 
by vit·tue of the eccentric arrangement of the !'pindle, 
causes the finger to sli p from the projection and th us 
ca use a spark at the moment of separation. a s  in the 
case of t.he electri c  gas burn Pl'. This construction 
permits of using heavy parts which do not readily 
wear out or burn out_ 

In Fig. 5 is shown a modification, in which the 
igniter is operated hy I'eciprocat ing movemept. The 
sliding rod to wh ich is atta('hed a contact piece i!'l  car
ried by a sleeve h aving an insulating Iining_ When 
the rod is draw n  back the movable con tact piece slips 
off from the stationary contact, as indicated in dotted 

lines, and a spark is prod uced, the arrangement of the 
circuit being the same as in the case just deScribed. 
In this case, if the charge is not to be ignited at every 
revolution, a commutator or switch will be connected 
with the rotating parts of the engine which will inter
mit the current as may be desired. 

There are many ways in which the making and 
breaking of the electric circuit in the chamber con
taining explosive mixture may be effected. The coil 
lIl ight have one, t wo or more additional layers of mag
net wire. The main d i fficulty with th is  igniter is the 
fai l ing of the battery. A battery consisting of four or 
six Fuller cells should operate the igniter for several 
weeks. Leclanche cells may be used, but they should 
be connected up so as to prod uce a quantity of current 
rather than high voltage. 

A small dynamo h as been used successfully for the 
ignition. In this  case no spark coil is req uired, the 
extra spark from the machine itself being all that is 
necessary. 

• • • • •  
Japa ne.e Demand .-or (loUon. 

Regarding the recent h eavy shipments of cotton 
from this country to Japan, Ed ward 
Atkinson, an authority on the cotton 
manufacture in New England, says : 
.. There is no doubt that Japan will es
tablish cotton spinning with considerable 
rapidity, and in the course of some years 
will probably be enabied to supply the 
increasing wants of the modern world, 
heretofore mainly supplied by England. 
Hut i ll ord er to make any of the fabrics 
which would have any considerable sale 
i n  th is country merely as cotton fabrics, 
with out regard to the design of the 
weaving or the printing, and i n  order to 

supply that part of the demand of China for what 
are kno w n  as gold end and red end shirtings, 
made of medium flne yarns, it will be impossible 
for Japan to use her own limited supplies of cot ton 
or any of the cotton of Ch ina, which, although 
prod uced in very large quantities and ad mirably 
handled, is so short in staple as not to makp it 
fit for the work, or even the India cotton, which is 
only fit for coarse, low num bers. Her whole s u pply of 
cotton must be found in this country. Hence it follows 
that the progress of Japan may to f'ome extent check 
the demand for American cotton for Engli8h mills and 
may, at least, prevent the increase, if it does not work 
a red uction, in the export of cotton fabrics frem Great 
Britain, bnt will have no influence whatever upon the 
cotton manufacturers of this country so far as the mak
ing of the fabric is ('oncerned. What we have to fear, 
if there is anything to fear, in getting the goods which 
people desire, are the skill, taste, and aptitude of the 
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Fig. 6.- IGNITER FOR GAS ENGINES
RECIPROCATING FOR!!. 

Japanese in devising both woven and printed cotton 
fahrics. The in liuence of this demand upon the South 
will be very beneficial in hastening i m provements in 
ginning, handling and baling, which have lately at
tai lled great prominence among the cotton growers 
of the South." 

• • • I • 
THE New York Carbide and A('etylene Company was 

incorporated at Albany Decem bel' 24, to manufacture 
and sell gas-producing materials and acetylene gas, 
an d  to distribute other than by the use of mains, lique
fied gas. and to man nfacture and deal in gas apparatus 
in Milbrook, Dutchess County. 

The capital is $7,000,000, d i vided i nto 70,000 shares. 
The directors are : E. C. Benpdict, A nthon y  N. Brady, 
Ed ward N. Dickerson, J. Bertsch mann, Charles F. 
Dietrich, Walton Ferguson, John Fox, R. Somers 
Hayes, Erasmus J. Jersmanowski, Frellerick P. Olcott, 
Arth ur B. Proal, John Sloane, and Sam uel l'horne, of 
N. Y. City. Julius J. Su('kert, of New York , subscribes 
for 69, 988 shares of the capital stock of the company. 
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J ,itutifi, �mtti,an. 
The Causes oC Death In Pneulllo nia. CYCLIST POLICEMEN IN NEW YORK CITY. 

Dr. Bollinger maintains that croupous pneumonia 
is It ty pical local infectious disease, pursuing in the 
majority of cases a very regular course. It is not dan
gerous on acco unt of the duration or the intensity of 
t h e  fever. The impairment of the function of the 
lung is likewise insufficient to explain death. The 
wdema so frequently found in the parts of the l ung 
I'pared by the di!;ease is not the result of a passively 
i ncreasing collateral hyperremia, but of cardiac failure. 
The col lapse symptoms in croupous pneumonia and 
t h e  fatal weakening of the heart are dependent on 
oligrem ia, which leads to impaired nutrition of t h e  
card iac m uscle, already weah:ened by t h e  fever and 
the extra demands u pon it. Anremia of the. brain may 
cause disturbances 'of in nervation of t �l e  heart, and 
t h is may be an additional factor. 'rhe exudate into 
t h e  lung tissue may be li kened to a venesection pro
d uced by the pneumococcus, which in a few days de
pri ves the blood of a large quantity of im portant con
stituents. The rea�on why death takefll place so early, 
and usually i n  the saUle stage of the disease, from the 
�ixth to the ei�ht day (eorrespondi ng to the transition 
from red to gray hepatization), is probably because 
the exudate has to attain a certain acme before life is 
im periled. If these facts are applied to therapeusis, 
it follows that, in a<ld ition to the usual treatment of 
pneumonia. every effort should be made to combat 
the oligremia. Large quantities of fl uids should be 
supplied to the system through every available chan
nel, even in the form of saline infusions. Thil:l should 
be done at an early period, before collapse symptoms 
have manifested themselves. -MUnchener medicinische 
W ochenschrift. 

The introduction of the bicycle into municipal ser
vice has been tried in this city with excellent results. 
So far the introduction has been experimental, but 
the success of the service has been such that it will 
lead to a considerable extension in the near future. 
Police Commissioner Andrews, himself a wheelman, is 

. .  ;., . 
Uses for bid Corks. 

Corks are thrown away in great quantities, arId 
very fe w people think that there is any value attached 
to that material after it has sen'ed i ts purpose once as 
stop per of a bottle. Neverth eless it has hecome one 
of the most val uable components of a city's refuse. 
Great quantities of used corks a):'e now nsed again in 
the manufactu re of insulati n g  covers of steam pipes 
and boilers, of ice boxe� and ice houses and other 
points to be protected from the i nfluence of heat. 
Powdered cork is very usefu l for fillin/.: in h orse col lars, 
and the very latest application of this  material is the 
filling in of pne u m atic t ires with cork shavings. Mats 
fpr bathrooms are made of cork excl usivel �-, and it 
also goes into the compol'i tion of linoleum. Cheap 
life preservers are now filled exclusively with bottle 
stoppers, cut into little pieces. 

. t  . . . 
AN IMPROVED RAILWAY TRICYCLE. 

The illustration represents  a l i �ht, strong, and inex
pen!'ive tricycle, adapted to carry one or more peI'sons, 
as well as tools and appliances for repairing electric 
lines and rai lway tracks. The improvement form� the 
subject of a patent issued to Wi lliam J. Mellor. of 
Langtry, Texas. The front and rear main wheels art;' 
journaled in a frame, on w hich is a cran k shaft and 
�procket wheel to rotate the rear wheel. 
The other track rail is  engaged by a 
flanged guide wheel on a short axle 
clipped to a transverse bar whose other 
end is  ben t to the form of a post and 
journaled in the middle portion of a U
shaped hracket attached to the frame. 
On the post is a collar engaged by an eye 
on It rod carrying the han d l e  bar, t he 
collar being adj ustable to raise or lower 
the handles to suit the rider. From the 
lowpr end of the post a stiffening rod ex
tends to an eye on the transverse rod. 
which is also furth�r strenl!thened by a 
detachable brace rod . connect i n g  it with 
the frame, but, by discollnect i ng the  lat
ter. the guide wheel may be folded upon 
the frame so that the machine will take 
up but l i ttle room, and may be conve
niently moved abont when not in use. 
A brake is arranged in the rear of the 
front whpel, and on the frame, in front of 
the sprocket w heel, is carried a tool box, 
a platform at the rear affording space for 
another passenger or for fixtures and ap· 
pliances to be carried. By the move· 
ment of the handle bar the rider keeps 
the guide wheel in a proper forward or 
rearward position on curves, preventing 
any binding of t h e  wheels, and read Hy 
balanci ng the frame where there is considerable dif· 
ference in the elevation of the rails. 

• • • • • 
IN the Boston Museum of Fine Arts there are many 

casts of works of SCUlpture which are dusted in a novel 
manner. A large air pump is mounted on a truck and 
is rolled around to the various rooms. One man oper· 
ates this pump, the other applies a fine jet of air to 
the 8Culpturell, blowing off the dust. 'I'his blowpipe is 
connected to the pump by means of a pole and rubber 
tube. 

A NEW YORK CITY CYCLIST POLICEMAN. 

made directly responsible for the innovation. Four 
policemen were mounted on bicycles, and assigned to 
duty in the upper part of the city. Already a num· 
ber of meritorious arrests of reckless drivers and 
cyclists have been made by them. In the case of a 
driver the tactics followed are for the officer to ride 
ahead of the offending vehicle and allow himself 
margin enough for dismounting and making the ar
rest. In the case of a cyclist who was obdurate, the 
officer in one case ran into him, bringing wheels, 

MELLOR'S RAILWAY TRICYCLE. 

officer, and cyclist down in a heap, but. as the commis
sioner expressed it, with " their man on top." 

The photograph shows one of the Boulevard police 
on duty. As the service is extended a special color or 
other designation will be adopted for the police 
wh eels. 

Commissioner Andrews told or one man who wal" 
recently promoted to the position of roundllman for 
meritl}: ,ous arrests with be aid of the bicycle. AI· 
though a foot patrolman he impressed into his service 
on 211.Ch occasion a private wheel, mounted it and 

caught his men, who, otherwise, on account of their 
long start, would infallibly have escaped. 

The next mo\'e is to be the mounting of roundsmen 
on wheels. The duty of a roundsman involves the 
overseeing of a large district and the control of the 
patrolmen who are performing their tours therein . 
The bicycle mounted roundsman will, it is thought, 
he the ideal officer for this work. 

For patrol work in the annexed district the cyclist 
policeman will be able to cover his round four or fi ve 
times where the foot policeman would do so but once. 
In the case of an equestrian or mounted policeman the 
difference would probably be as great. as the horse is 
kept at a walk not exceeding a pedestrian in speed. 

• •  I t . 
The Macicai Mistletoe. 

Few plants belonging to the English flora have 
associated with them so much that is of interest as the 
mistleoe, and the spoils of our orchards and of those 
of Normandy with which the markets are now crowd
ed tt'stify in no uncertain manner to the high estima
tion in w hich this remarkable plant is beld by all 
classes of the community. Nor to those familiar with 
the traditions with which the mistletoe is  surrounded 
iE, it surprising that it should be regarded with so much 
favor by rich and poor alike. The origin of the plant, 
about which a correspondent inquires was, according 
to tradition, an event of the most rpmarkable charac
ter, and it has had ascribed to it almost every conceiv· 
able virtue. We read in Norse mythology that Frigga, 
the mother of Baldr, t h e  Apollo of the north, endea· 
vored to preserve her !:ion from harm by an oath from 
all, as she believed, created things, that they would 
not i njure him. She, howe ver, overlooked the mistle
toe, . • 80 small and feeble," that she did not take an 
oatb from it. Loki, an evil spirit, discovering this 
omission, made an arrow of one of the branches and 
placpd it in the hands of the bli lJd god H<:idr, who, 
throw ing it at a venture. fatally wounded Baldr. 'rhe 
gods, however, restored him to Frigga, and, as some 
reparation, ded icated the plant to her, and gave her 
control over it for so long a time as it did not touch 
the earth. From this tradition h as probably arisen 
the practice of su�pending a bougb from the ceiling 
and of persons salut ing each other under it. 'rhe 
views held by 80me of the older herbalists and others 
with regard to the growth of the mistletoe are not less 
remarkable than the mythological acconn t of its origin, 
and with reference to this Gerarde writes : " This ex
crescence hath not any roote, neith er doth encrese 
himself of h is seed as some have supposed ; but it 
rather comethe of a certain moisture gathered together 
upon the boughs and joints of the trees, through the 
barke whereof this vaporous moisture proceeding bring
ith forthe mistletoe. " We may, however, excuse 
Gerarde for writing what we now know to be non
sense, for before him B acon treated with ridicule the 

views of those who contended that the plants were 

laho-ed from seeds, and declared that they were produc · 
ed by sap which " the tree doth excerne and cannot 
assimi late." As befits a plant with so remarka blt' an 
origin and manner of growth, the mistletoe had tradi. 

tionally many virtues. The D ruids at
tributed to it curative properties of a 
magical character, and, among ot her 
things, water in which a b unch had been 
dipped was distributed among the fa.i th
ful as a talisman agai nst w itches and 
sorcerers. 

All usion is made to the magical pro
perties of the mistletoe by Virgil, Ovid, 
and other old writers, Ol1e mentioning 
the power of opening locks. Clusius assert· 
ed that a spray worn as a charm round 
the neck was a sure protection from the 
evils associated with witchcraft, and 
another famous old herbalist, Matthiolius,  
declared it to be a certain cure for 
epilepsy, and it was held in considerable 
esteem as a remedy for that malady as 
late as the end of t h e  eighteenth century. 
Since that time the mistletoe has fallen 
into disuse both as a charm or curative 
agent, alld become popular for Christ
mas decorations, with the result that it 
now contributes more to the enjoyment 
of the C hristmas season than at any 
other period in its history.-The Gar
deners' Magazine. 

.. .. . .... 
THE yeM 1895 was the nine hun-

dredth anniversary of the first ap

pearance of the fork in western Europe, accordin� to 
the Nazional Zeitung. In 995 a son of the Venetlan 
Doge Pietro Orseolo married the Byzantine Princess 

Argila who at the wedding breakfast brought out a 

silver fork and gold spoon. She was copied by the 

great Venetian families, though the Church opposed 

the fashion as an insult to Providence. It took 360 
vears for the fork to reach Florence ; in 1379 it is 

found in France, but it was not till 1608 that " the 

traveller Corgate brought it direct from Venice to 
England." 
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PRINCESS TOPAZE. 

We publish herewith an engraving (for which we 
are indebted to our worth y contemporary the IIlus
trirte Zeitung) of Princess Topaze, a tiny d warf, who 
was born of normal parents in the year 1879, in the 
nei!lh horhood of Paris. We are told that the great 
capital in which :;:he was brou!lht up left its mark. 
S h e  charms those who go to see her, not only by her 
attractive appearance-for although so small, she is 
perfectly formed-but also by h er vivacity and intel
ligence. She has some skill as a prestidigitator and 
mind reader, to which accom plj,;,hments she adds tho�e 
of singin� charming little son�s and dancing the ser
pentine and other da nces. She is only about 23� 
inches tall and weighs only 14 pound€. She has her 
own gala turnout, which resembles a perfectly ap
pointed doll's (!arriage. 

• • • • • 
Wire W onnd GnDs Adopted in the British 

Servlee. 

Successful trials of the high powered 12 inch 46 ton 
wire wound gum. with which the new British battle
ships of the Majestic class are being armed, has direct
ed special attention to thi" system of construction for 
ordnance. 

Between the years 1875 and 1879 several wire wound 

!luns were made by t he Armstrong firm at Elswick, 
th c  largest being a 10 inch gun,  and the designs were 
even prepared for manufacturing 110 ton wire wound 
gum. I n  1883 a 10 inch wire gun 
was made at Els wick. and sh ort.ly 
afterward experimen t s  were carried 
out in France with wire guns. The 
form of the wire used in  that coun
try, however, was circular in sec
tion. instead of rectan!lular, such as 
is adopted for the government ser
vice in Engla nd . 

Of the early experimental guns, 
however, li ttle WEtS known outside 
professional circles until ,  in 1884, It 
9 '2 inch gun was made at Wool
wich, and exhausti vely tried in the 
years 1887 and 1888 Th is is the 
piece which is com monly known as 
the JuiJliee gun, beca nse of a series 
of expel'iments carried ")ut i n  the 
j u bilee year of ber Majesty's reign 
for the purpose of ascertaining its 
extreme range. It was fired at an 
elevation of 45 degrees. and t he 
range was then nearly 22. 000 yards, 
or 12! mi les, and at a n  elevation of 
40 degrees t h e  ran!le was a little 
more than 20, 000 yards_ T wo suc
cessive shots at this great range fell 
within 30 yards of each other. 

'(ieutifi( �meri(Ju. 
mensions of the wire being 0 '06 by 0'25 of an inch. 
When the w indin g is com pleted, a layer of hoops is 
shrunk (tn, so that externally there is no difference in 
appearance between the wire gun and an ordinary 
gun. There is no other gnn in w hich the wire princi
ple has been carried to such a1£ extent as in the new 
12 inch gnu, on which the wire is wound from one end 
to the other. In the lighter guns it is wound only 
over the chamber and to a point about half way down 
the bore. to support the maximum pressures. 

The time occupied in the process of manufacturing 
a 12 inch gun has recen tly been considerably lessened. 
Before the system of wire winding became the custom 
the construction of a heavy caliber gun occupied from 
14 to 16 months, but the 12 inch guns for the n e w  bat
tleships have b�en made on an average in less th an 11 
months, aud 10� months is now looked upon as the 
ordinary time for the manufactu re of one of these 
enormous pieces of ordnance. Of th is period at least 
four to fi ve months are takt'n up in the preli minary op
erations of. turning, anneali ng, and testing the forging. 

The w ire wi nding process in the case of a 12 inch gun 
wi ll take from six weeks to t wo months, and the pro
cess of rifling nearly as long. This last named opera
tion is one which it is im possi ble to hurry, as only one 
man can be employed in the delicate work, for each 
groove of the rifling has to be done separatel y, and 
there are 48 grooves to be cut . 

The advantage claimed for the wire sYl>tem, theo-

Pri mitive Man. 

At a special meetin� of the Anthropological Insti
tute, held in London, November 25. Dr. Eugene D ubois, 
from Holland, .read a paper describing his explorations 
in Java, and gave a demonstration of the interesting 
fossil remains discovered by him during six years' resi
dence there. Most attention was attracted by the re
mains of a h uman-like femur, an anthropoid skull, 
and two molar teeth found alongside various extinct 
species in a Pliocene stratum on the banks of a river 
in Java. As these specimens were fonn d  within an area 
of fifteen meters. Dr. D ubois conlliders that they all be
long to one skeleton. He holds that th ese form the 
strongest evidence yet adduced in favor of the doctrine 
of man's progressive development along with the apes 
from a common proge� 'Itor ; for he asserts that these 
indicate a transitional and intermed iary form between 
man and the an th ropoid ape, a creature m easuring 
about five feet and a half in hei�bt, maintaining an 
erect posture, to wh ich he has given the name Pithe
canthropus erectllS. The individual bones have given 
rise to m uch discussion in the scientific world since Dr. 
Dubois publi!thed a short mono�raph some months ago 
describi ng the find, and on Monday evening he related 
the various divergent opinions held by authorities 
who h ave examined the specimens. The fem ur pre
sents all the characteristics of a human thi!lh bone, 
and, strange to say, Ilhows rare pat hological changes. 
m yositis ossificans having affected the insertions of 

mns('les on the u pper third of the 
shaft. Dr. Du bois, however, thi uk" 
that he di8eerns some distincti ve 
featuretl, espeCially in the popliteal 
surface : th is triangular space be
tween the divergent mpra-condylar 
l ines is seen to be con vex instea d 
of being flat as in the h uman bOlle. 
SOUle of the anatomical authoritit's 
hold that this appearance is the 
result of the pathological proctislS. 

Experi ments were cont in ued with 
great success until 1890. w h en the 
empl oy m ent of the 8ystem in mak
in� British service guns may be 
said to have regularly commenced, 
according to information furnisht'd 
the Boston H erald by Charles N. 
Robimon, Com mander Royal Navy.  
It ha.s th us heen little more than 
fi ve years in pract ice, but at the 
prt'sent time many hundreds of 
guns so constructed are a.ctually in 
use in the British land and sea 

PRINCESS TOPAZE-AGE 17, HEIGHT TWO FEET, WEIGHT 14 POUNDS. 

Whatever difference of opi uion 
exists regarding the femur. the 
skull is quite unique, and a p
proaches m ore nearly the s i m ian 
type than the famous Neanderthal 
skull, being m uch more ape-like in 
the sinciput, the su praorbital ridgf s 
heit.g very prominent. with a 
marked flattening over the frontal 
bones ; but, on th e other hand, its 
larger cranial ,capacity of about 
1, 000 c. c. places it higher in the 
scale than any of the known 
anthropoid apes. The teeth, the 
distinguished lecturer maintained. 
belong to the skull and are very 
h uman-like in appearance, but the 
wearing a way of the su rface of the 
crowns points more toward the ape 
t han to Homo sap iens. A fter the 
demon�tration many distingui�hed 
zoolOlZists and anatom ists took 
part in the discussion. including 
Sir William Flower, Sir Joh n Lu b 
bock, Sir  William Turner, Pro
fessor Thomson, Dr. Garson, M " , 
Sutton, Dr. Keith, and others. I f  
Dr. D ubois' thesitl b e  adoptpd, that 
these specimens belong to the �allle 
individ ual . then w e  are bound to 

service. Th ese guns vary in size from the 12 pounder retically, is that. by j udiciously regulati ng the tenllion 
!lun of six h undred weigh t, u!'ed by the horse at which the various layers are wound, it is possible to 
artillery, up to the 12 inch guns, weighing 46 tons make the whole of the material of the h'1ln take up its 
each, with which the Ilew battlesh i ps are n o w  iJeing proper share of the strain at the momen t of firi ng, 
armed. when the pressu res in the bore are at a maxim um. 

The system of wire winding a gun is exceedingly Practically, it  gives great tran!'ver8e strength, so that 
sim ple. A tube, or barrel. of steel is surmounted by a a burst seems almost im possible wh ere it is used, and 
layer of steel hoops, or in the case of the 12 inch gun. the tension to which the wire is subjected during its 
by one single loop. Over t h il:l hoop steel wire is wou nd. acceptance trials and at the time it is wound on the 
the number of su cct'ssi ve layers of wire var ,ving in dif- gun insures every portion of the material used in this 
ferent guns froUl II to 78 layers i n  dt'pth. The wire, or  form being thoroughly tested, so that th ere is  n o  fear 
ri bbon. is rectangU lar in section, and is wound on the of h i dden flaws. 
barrel of the piece at ltn average strain of about 40 It has been contended that a shot stri kin!l a wire 
tons to the square inch. The strain actuallv varies wound gun might bu rst the coverin!l jacket and Cllt 
with each successive layer, being greatest with the first several turns of wire. It has, however, been proved in 
layer and lea5lt with the :ast layer. To wind the wire practice that w ire is not so su!;cepti ble to damage as 
the gun is put into an ol'd i nary lathe, the wire havin!l might be supposed. It has been found that when it  
previously been wound on a large drum. This drum breaks during the winding i t  un·winds itself very little. 
is passed over an elevated shaft, working automatic- the friction betwt:en the parts being so great. More
ally with the lathe and controlled by a brake. One over, great care is taken to secure the end of the wire 
end of the wire is secured to the gun by being pal:lsed un- aiter every fe w turns, so that the danl;':�r which might 
der a ring of metal and screwed down. The lathe then arise if !:leveral of the layers were cut is much re
being tu rned around, t h e  wire is wound off the drum duced, since, although the outer layer might be dam
on to the gun. It is  to be n oted that the wire is not aged. the tension of those underneath would not be 
wound directly on the barrel, or inner tube. but on the affected. 
hooping w hich covers it, although in the case of the The reason for the adoption of the wire wound sys-
12 inch !lun this hooping takes the shape of a tube as tem liell. no doubt. chiefly in the introduction of cordite 
long as the bore of the gun itself. The end of the wire (smokeless powder) charges, and also in the belief that 
is secured in the same way as at the begi nning, with the time m ust soon arrive when shell8 charged with 
a ring of metal . and these rings are afterward turned h igh explosives will be fired from heavy ordnance. 
down to the level of the last layer of wire . The enormous transverse strt'ngth given by wire is a 

On each of the 12 inch guns of the Majestic class II property which. under these circumstances, might be 
there is wound no less than 102 miles of wire, the di- of very great value. 

admit the existence at an early period of an ape more 
anthropoid, or a man more pith ecoid, than any re
mains have hitherto revealed. thus con st,ituting an 
i m portant lin k in traci n� man back to an early form. 
which probably existed in the Archi pithecus in the 
Eocene or Pl iocene periods, whence he bel'ame diffpr
en tiated from the simians, gorillas, etc. If. on the 
other hand, the bones belong to t wo individuals. t hen 
we have evi dence of man bei ng contemporaneous with 
an ape at a very early period. havin!l a skull llJore rl'
�embling his o w n  in form and capacity than all Y now 
existing. The truly scientific attitude is  t o  wait for · 
further researches by the paleontobgists before we at
tempt to form ulate our opinions. -Lancet. . 

• • • • • 
How &0 Wa l k  U pstai rs. 

" There are but very few persons who know how to 
walk n pstairs properly ."  says a well known ph ysician. 
" Usual l y  a person will tread on the ball 'of his foot in 
taking each step, springing hi mself up to the n ext 
step_ This is very tiresome and wearing on the mulS
cles, as it throws the entire suspended weight of the 
body on the muscles of the legs and feet. You should , 
in walkinlr or climbing stairs, seek for the most equal 
distribution of the body's weight pos!'ible. In walk
ing upstrurll your feet shoul d  be placed squarely down 
on the 8tep. heel and all. and then the work should be 
performed slowly and del i berately. In this way th pre 
is no strain upon any particular muscle, but each olle 
is  doing its duty in a natural manner. The man who 
goes upstairs with It !lprin!ling step you may be sure is 
no philosopher, or, at least, his reasonmg has not been 
directed to that subject." 
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J t itutifit �m¢tita •• 
BECENTLY PATENTBD DrVENTION& I drlcal case with central vertical shaft, and witbin the 

case Is a series of picture holding blocks adapted to Mechanical. swing aronnd a common center, there being a lever con-
N A I L P U L L I N  G HAMMER ATTACH- nected with the central shaft to separately move the 

MENT.-William A. and Frank S. Norton, Port Rich- blocks. The invention provides a neat and artistic plc
mond, N. Y. A simple device for pulling long nails ture holder, for the separate display of successive pl�r 
without bending them is provided by these inventors, as tures to be seen through an opening closed by a door. 
a readily appJtcable attachment to ordinary hammers, the FOOT BRUSH. _ John Mellor, Aspen, device being easily removed from the hammer when It Col. This Is a brush designed for use as an ordinary foot would interfere with other uses. It h� an archshaped wiper, and comprises a recessed hase ln whlch ls mounted body, whose �lIds engage the onter Side �f. the claw a brush haviug tlat steel bristles and a rubber scraper, and heel portion of the hammer head, an IS secured forming an effective means of quickly cleaning boots or u��n the hammer by arms at each side, the attachment shoes of mud, snow, dnst, etc. It doee not become gIvmg greatly increased leverage for the purpose de- , easily clogged and has the combined action of a wiper signed, as compared with the ordinary hammer. and scraper. 

G L A S S  REFLECTOR BLOWING MA- DOOR CHECK.-Thomas Barnes, Raw-CHINE.-Lawrence H. Dolan, Alexandria, Ind. For blow- lins, Wyoming. This device comprises a boay portion Ing the glass retlectors nsed on oil and electric lamps and removably attachahle to the free edJl:e of a door, and carry. with gas jets, this inventor has devised a machine having ing oppositely movable floor eagaglng devices, there a two-part mould �pted to shape accurately the re- being rubber facings on the parts to prevent Injury to flector as it Is blown, there being convenient means of the door or floor, and to secure a good hold of the check continually moving the mould to prevent the glass from on the door and floor when in use. The device may be blurring. and also for raising and lowering the plunger readily removed from the door and hung up near by for which forms the lower part of the mould. The construc- use when desired. 
tion Is designed to facilitate the much more rapid mak-
ing of reHectors than has heretofore been possible. LINK BUTTON. -Ed ward B. Ahruier, 

Newark, N. J. This device consists of two buttons and EMBROIDERING MACHINE.-Alois Boehi, a pivotal connecting ltnk, the pivots being arranged 
Newark, N. J. �or elaborately e�b�oidering the corn- obliqnely to one another to hold the buttons in a like po_ 
ers of handkerchiefs at low cost, th18 mventor provides a sition or diagonally across the adjacent ends of the cuff. 
tsmbour frame having a series of individual holders in ' . . 
connection with a reciprocating needle carriage with a set I 

FISH HOOKS.-Elhott H. Crane, Nile.,;, 
of two needles arranged to move in the space between Mich. Two patents have been granted this inventor for 
each two holders, the sets of needles being at distances bait-holding hooks, in one of whicb a spring pin is 
apart corresponding to the distance between individual fonned integrally with the hook shank. preventing the 
workholders. Double the number of stitches are thus bait from becoming detached, while the other patent 
produced than In the pattern and a unitary design more provides for two integral hooks, a large impaling hook 
elaborate than the pattern. 

' and a small bait-holding hook, the nonnal action of the 

Acricu lttt ral. 

FERTILIZER DISTRIBUTER.-RDbert E. 
Carltou, Bethany, Ky. This Is a hand-operated distribu
ter in which two sections, each having a powder recepta
cle, are pivoted to each other, one receptacle containing 
the fertilizer and the other a white insoluble powder to 
mark t.be place where the fertilizer is deposited, the lat

small bait fish being but slie;htly obstructed, so that It 
will live a long time. 

DRIP CUP FOR BOTTLES.-James M. 
Howard, Newberne, N. C. This Is a shallow cup with 
upwardly curved spring flngers adapted to clasp the 
sides of the bottle at the bottom, and hold the cnp there
on in position to receive any dIip which may run down 
when pouring out the contents of the bottle. 

ter being deposited in the ground and the marking poW- I NOTE.-Coples of any of the above patents will be 
der on the surface. furnished by Mnnn & Co., for 211 cents each. Please 

send name of the patentee, title of Invention, and date 
MI.cellaneon •• of this paper. 

NEW BOOKS AND PUBLICATIONS. 

POOR'S DIRECTORY OF RAILWAY OFFI

ter Is still so to-day. Various improvements in metallur· 
gical processes made it necessary to revise the work to 
date, and several chapters have been largely rewritten. 
The sections devoted to the occurrence of aluminum and 
the physical and chemical properties are of particular 
value. That part devoted to metallurgical processes Is 
very complete. On the whole the work is monumen· 
tal, and is worthy of the splendid indnstry which it rep
resents. 
AGRICULTURAL CALENDAR F O R  : 1896. 

Reference book for farmers. By F. 
W. Woll, New York : Jobn Wiley 
& Sons. 1896. 18mo. Pp. 305. 
Price $1. 

DAIRY CALENDAR FOR 1896. A refer
ence book for dairymen, butter and 
cheese makers. By F. W. Woll. New 
York : John Wiley & Sons. 1896. 
18mo. Pp. 319. Price $1. 

These volumes are now published for the second time. 
They conslst of a calendar and diary for the year, pages 
for memoranda and cash accounts ar.d a large amount of 
Information of great value to the agricultu.rl;lt and dairy 
man, including ou�f-the-way information of the utmost 
Importance to those engaged In these pursuits, such as a 
list of the agricultural experimental stations in the 
United States and Canada ; lists of trade papers, etc. 
The works are of handy size and can be easily carried In 
the pocket. 
DIE ELEKTRICITAT. Eine kurze und 

verstll.ndlicbe Dan;tellunll der Grund
Ilesetze sowie der An wendungen der 
Elektricitltt zur Kraftllbertragung, 
B e l  e ucbtun�, Elektrometallurgie, 
GalvanoplastIk, Telegrapbie t e l  e 
phonie und hn Signalwesen. Ffiufte 
Auflage. V i e  n n a: A • .  Hartleben. 
1896. 12mo. Pp. 160. 162 illustra
tions. Dr. :Alfred Ritter von Urba

. nitzky. Price 50 cents. 
DKR SCHUSS. Erklltrullg a I I  e r den 

Scbusserfolg beeinflussenden U ill· 
stltnde u n  d Zufltlligkeiten. A u f  
Grund eigener Erfahrungen und mit 
Berllcksichtigung der n e u e s t  e n 
Fortschritte und Erfindungen. By 
Friedrich Brandeis. V i e  n n a : A. 
Hartleben. 1895. 12mo. Pp. 280. 
44 illustrations. Price $1. 
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'I'M chargo !Of' l .... ..-tion UfId..- til .. lIMd .. Om Dollar " lint 
!(If' t.aCil inMrtion. : a.bout eight wtH"ciB to a lim. Alivef'_ 
ti.le1n.enu mwt be 1'ue\ved at publica.tion o1fl,ct a& earill 4. Thundall morning to "ppoarin tilt toUOw\1I4I wuk'. is .... ,. 

Marine Iron Works. Chicago. catalogue free. 

.. l:. S. ' metal pollsb. IndIanapolis. Samples free. 
Presses &: Dies. Ferracute MaCh. Co., Bridgeton. N. J.  
Screw macblnes, mlIlIIlll macmnes. and drill presses. 

'fhe Garvin Macb. Co .. Lailrht ..... d Canal Sts .. New York. 
A beautifully i l lustrated 1896 caleadar. llxU In .. will be 

mailed free on appllcatlon. Wm. Jessop &: Sons. Ltd., 
91 John St., N. Y. 

Use the HOUirh Security Cash Recorder. Entirely dif. 
ferent from a Cash R8IIlster. Hougb Cash Recorder Co •• 
Springfield,Mass. 

'fhe best book for electriCIans and beginners In elec. 
t1"ictty is U Experimental Science,"' by Oeo. Y. Hopkins. 
By mail. f4 ;  Muon &: Co .. publlsbers,361 Broadway. N. Y. 

l1rllend for new and complete catalOj!'ue of Scientillc 
and other Books for sale by Munn &: Co .. 361 Broadway, 
New York. Free on BDPI1f"8tton. 

HINTS TO CORRESPONDENTS. 
Namell a n d  A ddrellll mnst accompany all letters, 

or no attention will be paid thereto. Tlils Is for our 
Intormation and not for publication. 

Reference. to fonner articles or answers should 
give date of paper and page or number of question. 

I nq u i ri e s  not answered in reasouable 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. 

R n y e n  wisbing to purchase any article not advertised 
in our columns will be furn18hed with addresses of 
houses manufacturing or carrying the same. 

Speci a l  \V rUten I n fo l' m a t i o n  on matters of 
personal rather than general interest cannot be • expected without remuneration. 

Sci e n t i fi c  A m erican S u pplement. referred 
to may be had at the office. Price 10 cents each. 

Book .. referred to promptly supplied on receipt of 
price. 

M i nerai .. sent for examination should be distinctly 
marked or labeled. 

BICYCLE HABIT.-Emma Dryfoos, New 
York City. This habit has a skirt-like body, divided at 
the back, while leg-forming portions have their front and 
rear lengths secured at their outer edges to the skirt 
body, the latter fonning part of the leg portions. The 
habit is designed to have the exact appearance of a skirt 
and yet afford the wearer all the freedom of movement 
obtained with bloomers. It Is also designed th"t a skirt 
of the ordinary type may be readily changed to the im
proved style, and a skirt-raising device Is provided by 
which the skirt may be held at different heights 
when the habit is used as a rl.ding habit or a walking 
hubit. 

CIALS. 1895. New York : H. V. & 
8 U I L D I N  0 H. W. Poor. Pp. 700. Price $8. E D I T I O N . 

(61191) H. R. S. writes : Will you please 
give a rule for calculating the diameter and height of 
brick stacks for boilers, that is, the diameter and height 
for so much grate surface or whichever the best way to 
put iU A. There is an old rule of thumb for chimneys, 
assigning one square foot of grate per horse power of the 
boller, and from one-tenth to one-eighth the area of the 
grate for the area of the chimney, varying the height to 
make up for required draught. A more definite system 
of computing chimney power is in use by engineers, by 
which the quantity of coal to be consumed on the grate 
per hour and per square foot, with an allowance for the 
friction of the gases in the chimney, fonn the basis of the 
formulas for size and height of a chimney. A fonnula 
based on a r.onsumption of 5 pounds of coal per square 
foot of grate per hour Is much nsed, In which the horse 
power required and an a88nmed height of chimney are 
factors. Then 

BICYCLE SKIRT.-Tholllas H. Royce, 
Brooklyn, N. Y. This Is a gsnnent designed to have all 
the advantages of a completely divided skirt or bloomers, 
while yet presenting the appearance of an ordinary or 
whole skirt. It is fonned of two pieces of cloth, one of 
which Is a duplicate of the other, and each division has 
at its inner rear side bnttons and a strap, whereby the 
skirt may be held In more contracted form when the 
wearer Is on a wheel, but will be returned to nonnal p0-
sition when the wearer dismounts. 

CONDKNSER,-Artbul' H. Squier, Scran
ton, Pa. This Is an apparatt18 for removing moisture 
from gas, and comprises two sinuons pipes, one within 
the other, a vessel having 8 chamber in each ot its endij, 
independent tubes connecting the chambers,. and one of 
the sinuous pipes communicating with one of the cham
bers while the other pipe communicates with the toterior 
of the ve88el between the end chambers. The inner pipe 
is connected with a gas snpply and the other with a ves-

This Is the tenth annual lssne of a volume which has 
become invaluable to all who have bnsinef!8 to transact 
with the several railroads of the country, either' In the 
way of selling supplies, negotiations as to traffic, the 
introduction of new and patented Improvements, or the 
flnancing of new or old lines. It contains complete and 
catalogued lists of the officials of all steam, electric, cable 
and horse railways, and a comprehensive buyers' guide to 
the principal manufacturers and dealers in railway ap
pliances and all other articles used by railway companies. 
It also has tables of dividends paid by traction and in. 
dustrial corporations, and shows the times and placet! of 
annual meetings. Its Information as to street railroads 
Inclndes statistics of mileage, equipment. gage, weight 
and kind of rail, capitslization, etc., of all electric, cable, 
and horse roads, throwing hnportant light on the many 
changes now going on in this class of enterprises. The 
total length of street railway lines Is now, it appears, 
13,176 miles, of which too miles are operated by steam 
dummies, 10,283 miles by electric power, 574 miles by 
cable, and 1,950 miles bY" anlnial traction. The equip
ment of these roads comprises 30,857 passenger cars, 
12,563 motor cars, 2,607 dummies, and 45,353 hol'l!e8. 
ETIDORHPA ; OR, THE END OF EARTH. 

By John Uri Lloyd. Cincinnati : 
Published by the author. Pp. xiii, 
376. Price $4. 

sel for supplying it with a cooling medium. This is a richly printed, handsomely Illustrated volume, 

C ' . I quite unique in its character. It belongs neither to FLOOD GATR. - Augustus • WIlliS, science nor romance, and yet has enough suggestions of Herald, Ill. This is a gate designed to be hung at ita , both to show that its author has dreamed of rather than center, and with paddies having sharpened projections ' labored with many probleD18 of large Interest, and prefers 
to assist driftwood in p_ing the gate. The gate has a to treat in decidedly eccentric rather than the nsual consliding and pivotal movement in Its supporting frame' l ventiomd style. Perhaps the main idea of the book Is a 
and is adapted to be acted upon by the current, automat- I warning against intemperance and inebriety. ically regulating itself to the rise and fall of the water, 
means being also provided for holding the gste closed CATALOGU E 0 F T H K MRTROPOLITAN 
against the passage of stock at low water. ELECTRIC COMPAN!. �llustrated cata-

logue No. 3 of electrIC hllht, telephone, 
STRAP HOLDER FOR V R H I C L E S.- telegraph, fire alarm and house 

James M. DitIendafer, Churubusco, Ind. This invention g o o  d s supplie8, September, 1895. 
relates to holdback straps to prevent vehicles running Chicago, 111 . : Metropolitan Electric 
on the horses when stopping, the straps being usually Com pany, 186. 188 Fifth A ven ue. 
secured to the tongues of the vehicle. On the under side Quarto. Pp. 755. Profusely illus-
of the tongue is a plate guide with GeTrated edges on trated. 
which slides a strap holder of wire or metal with central This catalogne contains many hundreds of illustrations 
looped portion adapted to receive the holdback strap, of electrical equlpments and supplies of all kinds, and Is 
the strap holder being adjustable on the guin.e according a fine example of the modern trade catalogue. It con-
to the size of the horse. tains a number of interesting roles and tables. 

BALLOON.--Estanil'llao Caballero de los ALUMINUM, Its History, Occurrence, Olivos, New Yurk City. This invention provides im- Properties, Metallurgoy and Applica. proved means for directing the course of balloons, a rud- Hons, includinll its Alloys. By Ja-der being mounted to turn abont an axis which inter- seph W. Richards. Third edition, re-sects the vertical axis passing through the center of vised and enlarged. Philadelphia : 
gravity of the balloon. The rudder Is pecured to a ring Henry Carey Baird. 1896. 8vo. Pp. held to run on rollers journaled on langers forming a clr- 666. 46 engravings. Price $6. 
cular runway, the hangers depending from a stationary 
ring concentric with the axis of the balloon. Ten years ago, alnmlnum was an almost unknown 

metal. It then sold for $12 a pound, now It is bought for 
SASH HOLDER. - Josepb J. Kelley, 50 cents. Then the yearly production was less than Is the 

Great Falls, Montana. This device comprises . a spring present dally output. At that time the literature on the 
plate adapted for attachment at one of Its ends, the other subject was very limited. The classic works of Ti88ier, Uh
end having an adjusting arm by which the plate may be . lenhuth, and Devil le had only appeared. There are now 
locked In a given position, while a roller journaled in I eight works devoted to the subject and two journals, the 
the plate engages with the runway of the sash. The d�- I Aluminnm World. New York, and L'Aluminium, pub
vice Is simple and inexpensive, and readily attached to a I Ii.hed in Paris. The lowering of the price of aluminum and 
window sash, when it may be adjusted to engage the I the Increased production has brought to pass the dream of 
runway with the force requisite to hold the sash in de- . Deville, for it Is now truly become a metal of everyday 
sired position. I life. The work ot Profe880r Richards, of Lehigh Unl-

PICTURE C A B  I N  R T. - Otto Messer- I versity, first appe.ared in 1887, and was the first treatise 
shmitt, Milwaukee, Wis. This device comprises a cylin- on the metal in the English language, and for that mat-
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TABLE OF CONTENTS. 

1. A residence at Orange, N. J. Two perspective eleva
tions and floor plant!, also an interior view. Ap
proximate cost $12,000. Mr. Frank W. Beall, 
Chicago, Ill., architect. An Imposing design, and 
one appropriate to the location. 

2. A Colonial residence, at Springlleld, Mass., recently 
erected for Mr. W. S. Scott. Two perspective 
elevations and floor plans. Cost $6,000 complete. 
Architect, Mr. G. W. Taylor, Boston, :Mass. An 
artistic design. 

3. A residence recentiy erected for Rev. S. E. Smith, at 
Corcoran Manor, Mount Vernon, N. Y. Perspec
tive elevation and floor plans. Cost $7,500 com
plete. Mr. A. M. Jenks, Mount Vernon, N. Y., 
architect. An attractive design. 

4. A dwelling at Hasbrouck Heights, N. J. Perspec
tive elevation and floor plan.. COI!t complete 
$3,500. S. A. Dennis, Arlington, N. J., architect. 
A modern and attractive desigu. 

Horse power 
-----=�ffective area, 
3'38 X t'height 

which must be increased by Its square root X '8 for the 
actual area to allow for friction. In this way valuable 
tables of sizes and heights of chimneys for any horse 
power and for both brick and iron chimneys of round 
and square fonn have been made. See Kent's " Me
chanical Engineer'. Pocket Book," for valuable informa
tion and tables relative to chimneys, $5 by mall. 

5. Two perspective elevations and floor plans of a 
(6692) C. H .  L. asks : Can YDU give me country house, at Lawrence Park, Bronxville, 

N. Y., recently eretted at a cost of $10,000 com- any infonnation as to what causes a chimney to creosote. 

plete. Mr. Wm. A. Bates, New York City, arch!- or what Is a sure preventive! I have a chimney 40 feet 

tecto One of the most artistic and picturesque long, 20 inches by 20 inches, but about two years ago I 
country houses in Westchester County. ran a wood furnace, and it is so bad now that I have got 

. . to stop my furnace. They told me to put a hood on the 
6. Public school No. 9, of Erie, Pa., recently erected at top of the chimney, and I did so, but I think it made it 

a cost of $38,
.
000 complete . . Mr. Joseph Fra�k, worse, if possihle. I have tried all ways that I have 

Erie, Pa., architect. The deSign combines ." st�k- heard of, and my last hope is that you will be able to tell 
ing exterior appearance and a convenient mterlOr me what it is and what causes it and what to do. I need 
arrangement. l it very much to rim my lire to heat my honse. The 

7. A half-timbered cottage of moderate cost recently chimney Is in a good locality and has a good draught. 
erected at Glen Ridge, N. J. Architect, Mr. E. R. It AOaks through the roof and drops down in my attic. I 
Tilton, New York City. A pleasing design. have been told that a chimney lined with tile wonld not 

8. A view of the WJlshington Arch, New York City. creosote. Will it ? If not, why? A. Some chimneys 
Designed by Mr. Stantord White, of the archi- condense the creosote and smoke from wood fire8. If 
tectural firm of MeEsl'l!. McKim, Mead & White, your chimney is so situated as to be safe when burned 
New York City. out, it can be fired by building a sharp fire at the bottom. 
. w of the new Snret Building, New York City. Otherwise it should be swept with. a splint brush lowered 

9. Vie . Y b to to . 314 f t, from the top. The tile chimney 18 probably heated to a Total height from cur s ne copmg, ee . .  
being the loftiest inhabited building In the world. degree suffiCient to drive off the creosote. 

10. Miscellaneous Contents·: A great beli.-CaivertVaux. (6693) W. S. P. writes : I. A week Dr 
-The world's tallest structures.-Powerful dredge two ago yon spoke of there being no practical way to 
for the Mississippi River.-The centenary of the store up wind energy, suggesting that water might be 
Inptitute of France.-A new corner grate, illus- pumped into a storage tank and a motor �n from tha�. 
trated -The "American Trackless " sliding door Why couldn't a weight be lifted by the wlDd and thiS 
hange�.-The Handco " straight flu!> .. " closet, iI- wclght be used to run a light machine like a den�1 en
lustrated.-A simple and efficient pump, illustrated. gine or small polishing lathe, same � a tower clock IS �n 
Staining wood.-Artificial fuel.-Ancient glass by weights ? A. ,!,he sto��e of wmd pO\�er by pumpmg 

makers -House numbpring. -Flres in " sky water into reservOirs, by liftmg a large weight or by com

scrapers. "-Non-heat conducting coverings, iIlus- pressing air Is �racticable . only on a �mall scal�. The 

trated -Improved wood. working maehlnery, illus. storage of electrical power IS also feaSIble and ID prac-

trated
' tlce in a few places by wind power operating a small . 

generator to charge a storage battery from which m�-
The . Scientific American Building Edition is i8811ed tors may be driven. ThIs is probably the more econOlDl

monthly. $2.50 a year. Single copies, 25 cents. Thirty- cal method. 2. WhIch Is the better for a hot water heat
two large quarto pages, forming a large and splendid Ing system. to leave the water in during the summer or 
MAGAZINE OF ARcmTECTrRE. richly adorned with draw it off ? A. The water should be left in a hot 
elegant plates and fine engravings, Illustrating the most water heating apparatus during the entire season when 
interesting examples of Modern Architectural Construc- not in use. 
tion and allied subjects. 11 The Fullness, Richness, Cheapness, and Convenience (6694) J. C. writes : I '  have a fine be 
of this work have won for it the LARGEST CIRCULATION weighing about two thousand pounds, which is cracked. 
of any Architectural Publication in the world. Sold by I have been told by filing or sawing out the crack, the 
1111 newsdealel'8. MUNN & CO., PuBLISHERS, bell will have its original tone or nearly so. A. The 

361 Broadway, New York. , tone of the bell can be restored on a lower pitch I>y drill · 
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JANUARY I I , 1896. ] J , itu t if i , �mtti'Ju. 
ing a hole ).2 inch diameter at the end of the crack and I Bedding. Z. Guzik . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  552,472 Grmdlng machine • •  Ickle. P. H. Cazier . . . . . . . . . . . . .  552.(92 I SolderlI:g metal boxe •• etc .. mean. for, Ger.ant . k rf I th k 'd h to t I Bed.tead, O. S. Fo.ter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6';2.176 Hun cleaner, J. �'. Schulholl' . . . . . . . . . . . . . . . . . . . . . . . . .  552.(5() /I; Buttlfant . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 552.117 sawmg a e a ong e crne w, e enoug preven Bed.tead. C. Maher . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  552.:153 Halrpm. W. Kle! . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  bfl2.00 Speculum. M. A. Carriker . . . . . . . . . . . . . . . . . . . . . . . . .  552.H6 
the edge. from touching by the vibration of the bell . For Bedstead. lounge • •  ofa. vtc .. combined. M. Lang- Hammock, J. A. Bldwell . . . . . . . . . . . . . . . . . . . . . . . . . . . .  552,229 Speed mdlcatlng alarm. D. W. Troy . . . . . . . . . . . . . . . .  552.213 
the bell you de.cribe the kerf .hould be ).2 inch wide at Bel�j�:i:M: ·Miii8.i:::: 

.:::::::::::::: ':::::::: '. : : :  rJ:� �::.'�'i:"nf�.IIJmi • .'i,���?:·.���:: .�': .�������:::::::: ��:3fl8 ��:�:t�n:d����b�:. "l�Ii�Rt;.ig�inF: .8������: : :  . .  : . �:l� 
the rim of the bell and narrower if convenient toward the Bicycle crank �haft. W. H. Jordan . . . . . . . . . . . . . . . .. 652.376 Harne ••. J. FI.cher . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  552 Sprinkler. 8ee Automatic .prinkler. 
hole. ::���l:' ':;�t';!';"��litB!�I:��:. ��':. : : : : : :  : ':. '. : : '. : '. '. : :  �:m ;:::�::�e��t���::'l�Y,�il�P.::".��I.I�:::::::::::::::::.: · ���d:"'�!:·:i.�Ji.���-:r�· · · · · · · · · · · · · · · · · · ·  .. 552.1(17. 562.169 

Block sbaver and miter cntter. J. S. Hoerner .. 552,(39 Harvester. corn. G. O. It W. H. Honck . . . . . . . . . . . .  552,290 Staple driver • •  elf-feedlng. Micbener It A.bbey . .  552.254 
(6695) G. G. C. asks us to explain the 

cau.e of .onnd in a .team whistle. A. The canse of 
.ound in a .team whistle is the same as in any form of 
whi.tle or an organ pipe, viz. : A vibratlOn of the atmo
.phere indnced by a vibratiou set up in a .team jet di· 
rected again.t the edge of the bell, the vibration of the 
air 'lr .team column in the bell influencing the tone ac· 
cording to its length and diameter. 

(6696) W m .  N. C. a�ks the best way to cement a cellar floor 19 feet 8 inches by 26 feet 19 inche., 
the probable co.t and "hich of the following .ugge.tion. 
i. be.t if any are good: One sugge.ted to me gravel for 
foundation and then a layer of cement. Another .ug
gested broken brick or cobble .tone pounded down for a 
foundation with cement between the piece. of stone or 
bnck and then a layer of cement for the .urface. An· 
other sngge.ted cement on the bare ground. then a layer 
of paving brick laid mto the cement and on this another 
layer of cement. AI.o the qUllntity of sand and cement 
proportionately. A. If the cellar i. liable to become 
very wet or have standing water, it .hould have a well 
rammed bed of concrete of broken .tone or very coarse 
gravel, mixed with equal parts of cement mortar made 
with one part cement to two parts clean .and. When 
the concrete i. set it should have a I:oat of cement mortar 
� inch thick. The whole to be not les. than 5 inches 
inches thick. If the cellar bottom is sandy and moder· 
ately moi.t, a thin coat of broken brick or stone rammed 
even with the cement mortar as above may be made with 
a half inch of cement plaster rnbbed even with a trowel 
for a IIni.h. 

(6697) S. B. W. 8ays : Will you iD forlll 
me what i. the best preparation and what I. gen· 
erally n.ed to polish ivory and how to apply? Also the 
be.t preparation and methods for getting a high poli.h 
and IIni.h on flne .teel .uch as .urglCal inijtruments and 
dentists' tool. when not nickeled. A. To Polish Ivory.
First n.e pumice .tone and fini.l!. with putty powder; 
apply with a buff. To Polish Iron and Stee1.-U.ually 
the article to be poli.hed i. first M,bbed down with emery 
of gradually increa.ing finene •• , after which the article 
i. moi.tened with alcohol or water and polished with 
Vienna lime, rouge or tin putty. 

Blower for forges. furnace •• etc .• J. Gillham. Jr . . .  552.178 Harve.ter. corn. W. F. Punze! . .  . . . . . . . . . . . . . . . . . . . .  bfl2.302 Steam bOiler. J. T. Fanning . . . . . . . . . . . . . . . . . . . . . . . . . 552.318 Boat. See Foldln" boat. Lifeboat. Harve.ter drIVing wheel. J. Macphal l . . . . . . . . . . . . .  552.295 �l::�e����I�·J � K����ie: : : : : : : : : :  : : : : : : : : : : : : :  : :  ��:rJ¥ :gll:�. blg:;%�;,�.:;ab�h�r.MItChell . . . . . . . . . . . . . . . . . . 552.386 I �m ft':i:.r.ej;,�n:i :'jJ���.:::::::::::::::. ::::::.: : : :  �H� SterIlizer for bandage •• etc .• J. W. Wallace . . . . . . . . 552.157 Boller cleaner. J .  D'Veora . . . . . . . . . . . . . . . . . . . . . . . . . .  552.(06 Hau mg apparatu •• W It J. \'. Baptl.t . . . . . . . . . . . . .  552.227 �m�g�d·:�'i¥..C:s. Cin�c�'I:'; ��c��3:!iiiig; C: '13: 552.177 
:g�:rc����:'.l ��t��:. �'.�: .�.�?�: : : : : : :  . : : : . : : : : : :  �:� I 1:�t�I:�g����1.,sed�a��e����er: " · " " " " " · " " "  552.2H bOden. . . . .  . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 552.m Boot strap •• machme for covering webbing for. I Heater. F. McCarty . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5520'83 Stone mould. artillci.l, W. Owen . . . . . . . . . . . . . . . . . . .  552.197 Emery It Bnck. . . . .  . . . . . . . . . . . . . . . . . . . . . . . . .  . . . .  Hinge. E. F. Tilley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 552.4IK Stone plan .. r. M. J .  Campbell . . . . . . . . . . . . . . . . . . . . . . .  662.097 Bottle. non-lIl1able. B. Hall . . . . . . . . . . . . . . . . . . . . . .  . . . . Horse.hoe. A. Sauter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  552.(88 Stovepipe cleaner and damper. combined. C. v. 
Ggt�l:: �i�'t-g��aN.eL:r����!.'r �. ��I.I��.r.���: : : : : :: 1���::IYE1����·I.J�8�f��: ·. : : : : : : :  : : : : : : : : : : : : : : : : :  �:� su����anuiaio,:: Cook '&: ii"i'i:::::. ::::::::::: '::.: ��:� Bottle •• mean. for preventing fraudulent nse of Hydrocaroon burner. J. Darby . . . . . . . . . . . . . . .  552.236. 552.237 SSWu.IPCehn.des

redeeEvllceeC'tr1!JlcL.w' IKtcrehb . .. . . . . . . . . . . . . . . . . . . . . .  552.3'18 empty. J. R. Hare . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 662,321 1 Ice and refrillerating machme •• gas �enerator t, Bouquet holder for garment •• J. Frye . . . . . . . . . . . . . . 552.111 for. E. Bretney . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  552.168 tlwnch for packing hou.e •• W. B. Perrin . . . . . . . . . .  552.HO Box. See Cash box. Ice box. Lunch box. Be- Ice box. H. A. Domenget . . . . . . . . . . . . . . . . . . . . . . . . . . . . 552.(U Switcb operating device. C. E. Sipp . . . . . . . . . . . . . . . . . 552.200 
Bra��� bg.;re Car brake. Train brake. 1�'it����':!':;��T�f·d\�e!fio�y.B8�Vt�llDii;'ii: : : : : : : :: :  �:� ��r::o��.\'i:J��: f��e� motor. C. E. L. Brown. 552.313 
Brazing furnace. B. Rein . . . . . . . . . . . . . . . . . . . . . . . . . . . .  552.330 [nk.tand. J. H. Cbrl.tle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  552.(68 'fable and bed. combined. Ha •• lepen It Stock . . . . . . 552.367 Bru.h. foot. P. Morck . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  552.388 In.ect powder di.trlbuter. J. R. Brown . . . . . . . . . . . .  652.Hl Tap for drawlnll kero.ene from cans. etc., G. ����8:�:,;,J8tm�meni 'fo;: ri.iiwi.Y cars; 'Brat: 552.11( l�:�l:��� d�W�·s�i:e-I;.I.�����: : : : : : : : : : : : : : : . : : :  : : : �� Tel:p"r.:�:; ',;iecii-ic: '8: ·D. Flei<i: : : : : : : : : : : : : : : : :  : : : :  �:m ton It Graham . . . . .  . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  552.� Iron. See Curling iron. Telephone .tatlo" •• • 'flDahng and lock-ont appa-Burner. See Ga. burner. Gasoline or vapor • I Ironing board. W. Haverman . . . . . . . . . . . . . . . . . . . ... . 552.388 ratu. for. J. D. Clarke . . . . . . . . . . . . . . . . . . .  552.4:111 
But�����tJ.W%��Pt�� �.��.��: . . . . . . . . . . . . . . . . . .  552.1M }�';.�n!(S��bl�;,tr SO:'�s:."�·j8ck .. .  HydiiiUiic' jack: 552.268 Tel'Wr��'l,':.:���������: . dO���� . .  �I.����.� .. .  �: 552.'69 CalDera. See Photographic camera. I WBflon jack. Thermo.tat and pu.h button. electric. O. F. C.n. See 011 can. Joint. See Belt jOint. In.ulating jOint. Rail Woodward . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 662.168 
8:� �p";,��:' W."f:r�I¥�e�c�d�I����: : : : : : : : : : : : : : : :  �:� , J ol�f;��achlne for crowning 1I00r. J. FriedrICh . . . 552,300 �h��·����r'3:::b.!-��k:;; ... �;.CW�r!· BuiidY::. :: ::: : : 552

·m R::: ��"ir��. �at�: :i�r:�y:'j : 'RhoadS::::::::::::::: : �:1� :k"e�IT:���af1�f. t:!�����·::::::::::::::::::::. :  ��:= �:;-: c1Y�.'A�e��·B���g�;.�:. �o���:: : : : : : : : : :. ::::: ::: b:� �g��::��: t. �'. �����. : : : : : : : ." : ." : : : : :::::::::::: :  �:� ���tlnS::;'�cifil��n�. A. HhDer . . . . . . . . . . . . . . . . . . . . . 552.(38 �gg�h�"a���':,��l�g: 'k.C8e�����::::::::::::::::::::.: Car coupling. F. W. Gerlach . . . . . . . . . . . . . . . . . . . . . . . .  552. 118 Labellng llquid'll H. J. Miller . . . . . . . . . . . . . . . . . . . . . . . .  552.13( 'I'ractlon eDgme. E. J. tlbrader . . . . . . . . . . . . . . . . . . .  . .  8::: ��gl\��: 1. teW�I���::::::::::: ':::::::::::.: : : �:� LadA�dO��� . . . .  �� . . .  e.��.�, . . .  �����.�i.��: . . .  �: . . .  �: 562.180 
Trama:::.��: . .  ���.o����? .  �.��� . .  ������.�' . .  �: . .  �: 552.2M Car fender. J. H. A.truck . . . . . . . . . . . . . . . . . . . . . . . . . . 552.270 Lamp burner. W. A. Penlleld . . . . . . . . . . . . . . . . . . . . . . .  bfl2.327 Trap. See 8ewer trap. 8::: ����:�: :: /1: 8::'::,;:: : : : : : : ." ." ." : : : : : : : : : : : ." :::::: : �:� t:�¥o�!e�r�';,���np�:l�������: .�: �:. ���?��'.: : : �:tl:l ���':!:�: W·:: �.:!�:l!.'::::: . . .  ::::::::::::::::::::: �:llll Car fender, A. Fryer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 552,283 Lead OXIde. f'lrmlng. J. W. Cogbl.n . . . . . . . . . . . . . . .  552.102 Truck. Brown & St. John . . . . . . . . . . . . . . . . . . . . . . . . . . . .  552.W. 

f:� �:�a:�: :.·lrli,��Jr::::::: : : : :: · ." : : : : : : : ::." : : :  552 (76 tl�t��a�e!·Jie::l�·:�gi�g��· · · · · · ·  . .  · ·  . .  · ·  . .  · ·  . .  · 552.U8 
����: '3.r'E�J'cK���;·::::::. ::::::::::::::::::::.:: ��g: Car fender. R. Wllkln.on. . . . . . . . . . . . . . . . .  . . . . . . . . . . .  Line adiu.ter. W. Kaufmann . . . . . . . . . . . . . . . . . . . ... . 552.18( Trunk. P. E Rich . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  552.� 8::: �:��:�. :��:��: I �.e:��;.: : : : : : : : : : : : : : : : : : : : :  552. t�.}:[lori'��f�i:,;n�':,hbj::'.:f:. de'vice"!or' determ; 552.195 TUbbu�. �Ij�"l: *':��:.,tJ� . .  ��.���� . .  ���.� . �� Car jou;;:;&! cooling deVICe. M. P. Cook . . . . . . . . . . . . . 552. Ing. W. C. Ratrerty . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  552.261 TTuWrlbnlenhe·O.ldtee.rm. 0' .GPr· Cle'gPe:fl. e . .. ........ .. .. .. .. .. .. .... ........ ........ ......

.

. .. .  . Car. 10llglng. F. Bedard. . . . . . .  . .  . . . . . . . . . . . . . . . . 552. Loom. F. M. Day . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . .  552.3M " 8: ::l�t¥��';."ri'J·b'tiJ!r.��'ri'li�uou.: '\v:'ii: 'Stark �:'62 t���c':.����j�'\v'?tr�:;1��: .c: .�I�?��.::. '::. '. ':. : : : :  �:� ���::�g� �:�t:�:·�::,rW�I�a�:��r·crom-Car .Ignal. W. Herrman . . . . . . . . . . . . . . . . . . . . . . . . . . .. 552.126 Lunch box. J. R. Littlefield . . . . . . . . . . . . . . . . . . . . . . . . .  552,131 well . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  Car venttlatiDJI device. C. W .  PearaaJ! . .  . . . . . . . . . . .. 552 :n1 Magazine holder and mdlcator. E. HeI.oder.on . . . .  552.288 Valve controlling mechanl.m. J .  B .  Knud.en . . . .  .. Car wheel. W. J. Taylor . . . . . . . . . . ... . . . . . . . . . . . . . . .  552.165 Maanet. multipolar electro. W. P Daniel .. . . . . . . . . 552.100 Valve gear. G. A. J. Teille . . . . . . . . . . . . . . . . . . . . . . . . . .  . Oar •• motor .u.pen.ion for .treet, G. F. Card . . . . . . 552.3(7 Manbole and catch basin. com bIDed. D. Ilunlap . . . 552.108 Valve gear • • team engine. J. R. Stanwood . . . . . . . .  . Carding engines • •  taple for .ecurlng card cloth- Match .plint cutting and .tlcklng machinery. W. VvaePo,crsle' Wcohneedeln. S.a. tMlo.nCOafb'oSrn' U . •... . M . .  e. rr . . .  IC . .  k . .. .. .. .. .. .. .. .. .. .. .. . . i� to 1Iat. of. Hreaves It Wardle . . . . . . . . . . . . . . .  552.28( E. Williams . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  552,161 b 8:�. d�:e �t�!e:.��c, J .  Mahlmann . . . . . . . . . . . . . .  552.188 Me%��\%!�ro�l�a���n'::li���� .�� .�.� ����:��� 552.371 �:���� t��:I\n:a."J'�':,�c:l\���.eJ: :'Y:�����'.: : :: Casb box and recorder. safety. E. W. Locke. . . . . . .  Meter. Sae Electric meter. Wagon jack, P. Arata et al . .  . . . . . . . . . . . . . . . . . . . . . . . . .  Casb regl.ter. Benton It He.. . . . . . . . . . . . . . . . . . . . . . . .  Mill. See Feed mill. Wall paper cutter. H. H. We.tphaln . . . . . . . . . . . . .  . Chalk holder. A. A Stocker. . .  . . . . . . . . . .  . . . . . . . . . . . .. Mol.tenlng device. C. \Y. Bel.er . . . . . . . . . . . . . . . . . . .  552.462 Wa.bln� machine. J. It J. O. Brel.ford . . . . . . . . . . . .  . 
8�g':..';'in�;,�n����·iieu·"e:: : : : : : : : : : : : : : : : : ::::::::: :.: 552."7 �g��me������o��ul�m���.��. �?���: . . . . . . . . .. 552.128 ;::���:�. OW�\ll.kp�:i�:.�: .�: .::":. �t���y . . . . .  : : : : Cigar monld. N. Du Brul . . . . . . . . . . . . . . . . . . . . . . . . . .  552.317 Mop. E. Steblnger . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  552,(()1 Water by galvanic action. apparatu. for purifying. Cigarettes. machine for maklnll all-tObacco. J. S Mortl.lng macblne. dovetail. C. CrI.tadoro . . . . . . . .  552.361 S. G. Cabell. . . . . . . . . . . . . . . . . . . .  . .  . . . . . . . . . . . .  . .  
CloR,e:/g:liig 'maciiine:U: casti,; ' '::::. :.'. '::.'. ':::.: �:l� MOU�:��. �1.�dO,,: .•. �I.I� .• :. ��.����.� .for • . �:. �'. ��.I��. 552.001 ;::�:� �����."a���fi�����.� .��� •.• l�� . . . .  : : : : Coal and a.h .eparating device. S. M. KjeU.trom. 552.250 Motor. See Bicycle mot'lr. Car motor. ElectriC Water purltJer and .team "enerator. J. S. Phare • .  Cock. R .  N .  Pratt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 552.199 motor. Syncbronons .Ingle pha.e motor. Water wheel. �'. 'I'rump . . . . . . . . . . . . . . . . . . . . . . . . . .  .. (6698) S. H. R. says . Wi ll  you publish Coin freed apparatus. O. Winkler . . . . . . . . . . . . . . . . . . .  552.(00 Water motor. Water wheel. turbine. J. H Staples . . . . . . . . . . . . . . . .  552.266 

a formula for a harmless color for the hair, producing 8gll:.f����¥. r.·:e�t;,":::::::::::::::::::::::: .. .  • �:� l{��\:rl:a���rn�r\�:a1�e��:;:OW8· : . : : : :  . . .  " : : : : : :  
552 Wh3�vln�e��:�th�:�lcF���:e�e'Wa��';i"::I: 

medium che.tnut? A. Where, from .ome personal idio- CO�!��in:¥�r. 'M����nl S'::!�bO���t.b�� . . .  ���: 552.'40 l{�:i:l i�:��::�t: :::,�c:.:'j�:�:.���f��· : : : : :  wb:'i�dt�b::l;, •• device for .ecurlng. W. F. IIYJl'CI'II.y, the color of the hair has disappeared and cannot 8g�(;,��e'il! �x'\�b':::-oiej.: " " " · " · " " " """""" 552.m7 ��i��';;.��.A..R��\'rt'iigfO,:<i : : : : · : . .  : : : · : : : : : : : : · : : : : : 552.168 wl�c�g��r:E. J.i.:Wb·iiii"Y::: ·:::::::::::::::::::.: �.1: be ''eIltored. a dye may be con.idered nece.sary, thefol- Corn shocker. P. Mullane . . . . . . . . . . . . . . . . . . . . . . . . . . .  552.136 Ore pulp and .lIme extracwr. contlnuou •• E. F. Window • •  elf-hol.tlDll. J. R. Arm.trong . . . . . . . . ... . 552.(69 'pwlng will be of service; but the nitrate of .ilver dye. Cor.et fa.teningi..W L. Norton . . . . . . . . . . . . . . . . . . . . .  552,267 Ayton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5,;2.092 Wire .tretchlng and .plicing machine. G. W. 
sjJ.oUld be avoided. and the u.e of any dye for prolonged 8g�8If�.n. fe�' c����pft':'d�'l>ip,; ' 'ootij,iing: bfl2.

382 ore:u�rle���u:!g';.��!�rl�����dt���,,&m���,:!- 552 392 wlr��f��]l�ii tooi:A: '0: 'Be;;,;cke:::::: '  .::::::::: �:i&\ 
time I. detrimental to the hair. 1I�:. and pole conpling. Water clo.et coup- org���Y:e; compensaiing:G: W: 'Scriiine'::::::::: .' ;:���ct':" S':t:. w.:i���tl:�e':f'c��ance. C. Hass . . . . .. 552.� 

1. Brown : 8����':kfg�}3�r�W. a�'W�fia:: .�.�,;,:el.I� : : : ::::: �:m �:�k���i.6:!:i�o"rt�'.','ldf:�·��t�I�:!}: ·A:·M: ·Fra.er ��:��g: f: ��nl:����::��·::.:·::.:·.: ·. : : : ·. : ·.::: ·::.:: :  Walnut .kins heaten to a pulp . . . . . . . . . . .  4 oz. Cnll' holder. A. W. Carl.on . . . . . . . . . . . . . . . . . . . . . . . . . . .  552.273 Padlock. permutation. A. S. ('oxe et al . . . . . . . . . . . . . Wrench. F. Mo •• berg . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . Rectified .pirit . . . . . . . . . . . . . . . . . . . . . . . . . .  16 .. Cultivator and barrow. White It Steven .. . . . . . . . . .  552.1e3 Pad look. permutati0'l! W. Tyacl< . . . . . . . . . . . . . . . . ... . Wrencb. J. D. White . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
The above is perfectly innocent in its character. 8�1l�: :���·b�id��·kiC Lewis : : : : : : : : : : : : : : : : :  : : :  �:� �:�t·l::'1f.:rig:��'ii: · J . Chllder.on . . . . . . . . . . . . .  . .  3 

The following i. original, and non-injurious: Current upon movlnll vehicle •• apparatus for au- Paper and making .ame. animal tl •• ue. E. 
2. Black: curr��t�tl�����l�:�r��:i �ur�e�:�apj,araiii8 552.105 pap�:lDb':.�.;;,b·lii".: . .  .;ouDting . .  an<i . .. ejia;.aiiiii 552."" DESI GNS. 

Sulphate of iron . . . . . . . . . . . . . . . . . . . . . . . . 10 grn. for tran.formlng aiternatlDlI. C. Pollak . . . . . . . .  552.200 device for. A. C. Getten . . . . . . . . . . . . . . . . . . . . . . . . . .  552,361 
Glycerine . . .  . . . .  . . . . .  • . .  . .  . . . .  . . .  . . . . . .  1 oz. ��'i,';;nl�r :��t�g:t��fi-t. W.1��'W'tt'i��� .. . . . .  552.'67 �:�� ��rgN:1 ;:::g:I�:: 1: &: �<::'Jre:jr·::::::::.:: : ��:� 

G::y�leDpe�ar���; ·p:·G"iidron: : : : ·. : : :::::: . : : : : : : �\lM 
��'?tf!��.e��·k"�k1!:'e���: .�: .�: .�.����:::: :::::::::.: �� 
81���V.ts��.��:::::::::::::::::::::::: '::::::::::.: : : �:8N Water. . . .  . . . . . . . . . . . . . . . . . .  . . . . . . . . .  1 pt. Da.bboar • vehlcl'!>. C. R. Steele . . . . . . . . . . . . . . . . . . . . 55Um Paper holder. F. E. Wight . . . . . . . . . . . . . . . . . . . . . . . . . . .  652.217 Dental bandplece. ,'. S. Kellogg . . . . . . . . . . . . . . . . . . . .  552.186 Pavement and .ubway .y.tem. combined. C. H. The hair mu.t be thoroughly wa.hed with tW., dried gr.:';��e'!��j,::.:i: W�g:f:.� : : : : : : : : : : : : : : : : : : : :  �:� pen�lr:.tc;.i.yoii.: eic.: ·boider·fiii:M: ·ii: Smiih·:::: �:� and bru.hed once daily for three day.; then the follow· \)I.h cleaner. M. Stone . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  552.210 Photograpblc camera. F. Haar.tlck . . . . . . . . . . . . . . . .  552.2'6 
Clock ca.e. etc. J. P. Luxmore . . . . . . . . . . . . . . . . . . . . . .. 26.022 Corn bolder. T. Bi.bop. . . . . . . . . . . . . . . . . . .  . .  . . . . . . . . . .  26.026 ing should be applied on a .mall tooth comb. but it ggg� ��:��·:d�Ig:,��adw:ii: ·Taylor·:::.:· . .  :662;45dm:� ��g,"J�ft�\�\��.���: .������.�����I. � ?���052;i{6: �:� should not be allowed to touch the .kin If the other pre- Door or .a.h J.ck. G. Spire . . . . . . . . . . . . . . . . . . . . . . . . . .. 562,� Plano action. J. W. �'I.cher . . . . . . . . . . . . . . . . . . . . . . .  552.320 
g��I�f��e�lellplrie�3�t��YHOiiliUi.wortIi·. ·. ·. ::.: ....... : �:� Dish, covered, '1\ Hal"'iland . . . . . . . . . . . . . . . . . . . . . . . . . .  25,024 

paration has done so, as a tempOIary .tain would re.ult. Door .ecurer. F. A. Potter . . . . . . . . . . . . . . . . . . . . . . . . . .  552.394 Plano attacbment. ('. C. Polk . . . . . . . . . . . . . . . . . . . .. . 552.1(1 
3 Gall' 'd 4 

Draught equalizer. G. W. Raymond . . . . . . . . . . . . . . . .  552.� Plano lluard and re.t. L. W. Norcro... . . .  . .  . . . .  552.138 �le':,��g ;::�;�:��!�A�'tv�· B�o�':>.,o��:::: : : : : : :: ." ·:: �:� . IC aCI . . . . . . . . . .  . .  . . . . . . . . . .  grn. g�:!'f,��N��:[in'!w�����·:: :·:. : : ·. : : :  .. : : :  .. : : : ·. : : : 394 ��!���·I�t�,:. ��e�riiriiWii: : : : : : : : : : : : : : : : : : :·.: flg�:� 'rannic acid . . . . . . . . . . . . . . . . . . . . . . .  4 grn. D I d ll f G K b I P H �' 552 319 
ElectriC motors, etc., frame for, Jackson & Con-radoon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . .  26.033 Sllver.m,th· • •  tock. D. A. Loe.er . . . . . . . . . . . . . . . . . . .  26.021 Water. . . . . . . . .  . . .  . . . . . . . . . . .  . .  . . . .  1).2 oz. D�::I�: �ri',�. �e� '¥'�::n.��t �.�' . . .  : . . .  � . � : : : : �:�.��E� ��ni for n:o:r:r. L. G:Hain"."::::::::: 062:119 

Afoor the first appJication of formula 2, the hair should Draf���'k?�.J�·����.�������.�t. ��.��.���.i��.��i.��. fi52.Z16 ��:��I:r s:�!r�!��l!lra�l���ib':ie�: ��:r�; ' �;":i:5: 552.BM 
Sink, Ball It Cocbran . . . . . . .  . . . . . . . . . . . .  . .  . . . . . . . . . .  26,036 Spoon. etc .. Fl. W. cam8bell . . . . . . . . . . . . . . . . . . . . . .  25.1118 

be allowed to dry and then be bru.hed. Sub.equently, g�rI1�i��:Kl':m�y;·j':lI?wynne . . . . . . . . . . . . . . . . . . . .  552.2'!5 Pla���:,:mcbiiieiit:J:\v:. AileD':::. :'. :::.":::::.: : :  �gg both formulre may be used once daily at an interval of Dropper. S"e Seed dropper. Planter. cane. A. M. Rlve"o y Agnlar . . . . . . . . . . . . .  552."9 

��g��.�re��kh����70r:�: t.o����eii: i,::::: . . . .  :: �:8'f8 Stove. beatlnll. G. W. Cope . . . . . . . . . . . . . . . . . . . . . . . .. . .  26.038 

an hour or .o until a black color is prodllced All pre. Dry kiln. J. C. Linnell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  552.3IlO Planter. corn. H. E. It H. Z. youtz . . . . . . . . . . . . . . . . . .  552.224 
paration. of l�ad and mercury are inJurious if u.ed for g�::'.f�':,",·:��r�t;�·c�E.osc?ib!."e��.���:::::::::::.:: �:� �l:���r;,����,jlil�� <>,:',:-go�ombiiiliii ·.ame:w:::r:: 552.� TRAD I<� M A RKS. 
any leD!zth of time' they may however be legttimately I Electric arc light. i... B. M�rk . . . . . . . . . . . . . . . . . . . . . . .  552.190 Wood . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 552 Artl.t.· and draught.men'. use. certain named � , , .  Electric battery. D. S. WIlham .. . . . . . . . . . . . .. 552.218. 552.220 Plow. H. A. Brownell . . . . . . . . . .  . . . . . . . . . . . . . .  . .  . . .  552 mateTtal. and m.truments for. Hlr.hberg. useel where .ome .mall portion of hair has, from personal Electric circUlt .afety device. P. H. D'Unger . . . . . . 552.239 Plow. ditching. F Funk . . . . . . . . . . . . . . . .  . . . . . . . . . . . . 662 I H II d & C 27 571 idio.yncrasy lo.t its color wWch cannot be re.tored I l':lectric hghtml/p sy.tem. J. C. Mayrbofer . . . . . . . . . .  bfl2,(96 Pole or post con.trnctlon. Fl. K. Wood . . . . . . . . . . .  . Baklno �gw��r. Dfx':'l'rI':.kiii.r 'Powde': COmpany: : :  27:557 
____ .w� " � ��:��i� :�l��', A�c:v�r 8&m�hn.�����: : : :  .. : : : : : : : : : : : :  gg�:� ��:�: .. p:�a':l�no:p�s�' �::ltt���re88: " " ' " Btcycfes. Ha) & Wil1 1ts ManufaCturing Companh · 27,582 

ElectrIC !lwltcb, automatic. H. H. Blades . . . . . . . . . .  552,094 Pressure reducer, fluid. F. H. Searles . . . . . . . . . . . . . .  552,264 81C�C!��'s�r�hf�&�r��:k:�s' ���1faU::������fn; TO INVENTORS EEl1ectctricaii bctattery• D. SI ' wIIJllaCmsM . . . . . .  h .. f .. · . . . . . .  �.219 Pre •• ure regulator. IItUfld. J ·IIW. tlcotth ·1·d . . . . . .  S . .  · I  . .  552.2G"� Company. . . . . . . .  . .  . . . . . . . . . . . . . . . . . . . . . . . . . . .. 27.683 • e rIca rcult regu &tor. . . ayr 0 er . . . . . .  """.(115 Printing attachmen or ro paper 0 er.. u - _ , Bleaching and .conrlng prep.r.tion. East Lanca-An experIence of nearly fifty year •• and the preparation ElectromaflDetlc mecbaul.m. S. D. Field . . . . . . . . . .. 652.172 \Ivan It Matbew .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  552.306 ohlre Cbemlcal l:ompany . . . . . . . . . . . . . . . . . . . . . . . . . 27.669 of more than on� bundred thousand applicatIOns for Da· Elevator contruller, C. H. yates . . . . . . . . . . . . . . . . . . .  552,223 Pumr,' W. E. Motfatt . . . . . . . . . . . . . . . . . . . . . . . . . . b52,� �,387 Cement. Portland, Societe Anonyme Union Fra-ton •• at home and abroad. enable u. to under.tand tbe Embo •• lng deVICe. pocket. F. T.cbofen . . . . . . . . . . . .  �2.(06 Puzz e. J. tl. Lawrence . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 552.187 temelle . .  . . .  . .  . . . . . . . . .  . . . . . . . . . . . . . . . . . . . .  27.677 laws and practice on both continents, and to possess un- End.gate, L. C; A1ben: . . . . . . . . . . . . . . . . . . . . . . . . . . .  552,088 Put.Zle. A. W. �teglt3r. � �  . . . . . . . . . . . . . . . . . . . . . . . . . . . . 562,167 Chocolate cream drops, C. Gousset . . . . . . . . . . . . . . . . . .  27,559 equaled facilitle. for procurmg patent. everywhere. A EngIDe. See Gas en!(lDe. Traction engine. PyrotechniC 1Inng deVICe. J. Mahlmann . . . . . . . .. . .  �2.169 Clock. and part. tbereof. Bawo It D'ltter . . . . . . . . . . .  27.579 .ynopsl. of tbe pa.ent laws of the Umted State. and all En�lne .toP. J. Hrady . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  552.� Pyroxylin compound. J. H. Steven .. . . . . . . . . . . . . . . .  552.209 Cou"b drop •• A. 8tevane . . . . . . .  . . . . . . . . . . . . . . . . . 27.683 foreIgn countries may be bad on applicatIOn. and per.on. 1 
EvaporatlDg or dl.tllling apparatus. lIqnl<!. E. Rajl bond, electrical. M. K. Kendall . . . . . . . . . . . . . . . .  552.(79 Flour. wheat. Donmeyer It G.rdner . . . . . . . . . . . . . . . . 27.556 contemplating the .ecurIDg of patent. eltber at home or Tbel.en . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  55�.w;, 552.45fl Rall fastener. C. G. ()bamberlaln. . . . . . . . . . . . . .  . .  . .  552.098 Food. prepared Nutro. Limited 27 iiiiIl abroad. are Invited to write to this' office for prICes, Fan attaChment for ba�y carrIageS, H. Snyder . . . .  552,15! Rall fisb, electrical, V. TbelIn . . . . . . . . . . . . . . . . . . . . . . .  552,338 Glass:cut, Thatcher Brothers . . . . . : : : : : :

.
: : : : : : : : : : : :  27:578 wnich are low. In accordance wltb tbe time. and our ex- , �an. bally carrlalle, J. F rye . . . . . . . . . . . . . . . . . . . . . . . . .  552.11. Rail jOIDt and c.lamp. r. M. Keefer . . . . . . . . . . . . . . . .. 552,291 Hat •• cap •• and fur lIarment •• W. Wippert . . . . . . . .. 27.556 Lenslve facilIties for conductIntl the bUSiness. Address F eed mi ll, J. Hanson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  �.247 Railway, electriC, M. H. Smith . . . .  � . . . . . . . . . . . . . . . . .  5:}2.4D1 Hati:, men's casslmere. wool, and fur. Higson & :uU�� II: CO .• oDlce SCII<NTIFIC AMERICAN. OOI Broad- Feed water heater. C. W. McDaniel . . . . . . . . . . . . . . . .  552.136 Railway. p�eumatlc. Bolton It WI.lrlnson . . . . . . . . . .  552.2l!� Collings Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  27.M9 way. �ew York. Feedwater puriller. galvanIC. S. G. Cabell . . . . . . . . . .  552.(U Hallway raIl bond. electriC. B. J. Jon e.. . . .  . . . .  552,(, .  , Hulling and clean In" coll'ee. rice. and other IIraln •• Feedwater purlfylllJ( apparatu •• S. U. Cabell .  . . . . .  552.412 Railway .I"nal. electriC. E. B. Cutten . . . . . . . . . . .  552.279 machine for Enllelberg Huller ()ompany 27 OM Feeding and prmtlng machine. J. H. Goodbar . . . .  552.122 Railway .lflDaling apparatn •• electrical. H. J. I Lamps blcycle 'A J. Eno ' . . . . . . .  

27
'681 Fence •• device for applying .tay wire. to Wire. E. Hovey . . . . . . . . . . . . . . . . . .  ' "  . . . .  . . .  . . . . . . . . . . . . . . . . .  o.�2,181 Lantern • •  tereopt,con. and ·"Iiiilii.': iiood. · magic' • 

INDEX OF INVENTIONS F. Groom . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  552.(71 Railway slRnating .y.tem. electrical. T .  B .  Dixon 552.316 I J B Colt It Company •
. 27 580  �ender. "ee Car fender. Railway vehtcle •• means for operating electrIC. ' Leathpr made from goiii: ' kici: 'and' iamii ·.kin.: • 

� Ifth wbeel. E. B. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . bfl2.150 E. G. W. ( . HolI'mann . . . ; . . . . . . . . . . . . . . . . . . . . . .  f>52,3e9 I "love and .hoe. C. G. Gott.chalk . . . . . . . . . . . . . . . . 27.556 
For wblcb LeUer. Palent of: I II .  

U n i te d  S l ale. ,vere Gran t e d  

December 31, 1895, 
A N D  EA.CO II E A. Il I N G  '1'0.1.'1' D A. 'r E  

[See note a t  end of lI�t about copies of these patents. J 
Aerial navigation. E. J. Pennington . . . . . . . . . . . . . . . .  552."'� AIr drYlDg and purifYlDg compound. A. M. Purves . . .  . . . . . . .  . . . .  . . . .  . . . .  . . . . . . .  . . . . . . . •. 652,142 Alarm. �ee Speed indicatinlZ alarm. AmmunitIOn. miniatule. H. Andrews . . . . . . . . . . . . . .  552.000 Autolitraphlc re,;uster, H. Harrer . . . . . . . . . . . . . . . . . . .  552,474 AutographiC re/ilister snd cash drawer, combmed, Grimes & Harter . . . . . . . . . . .  . . . . . . . . . . .  . . . . . . . 365 Automatic sprmkler. W. Harkness . . . . . . . . . . . . . . . .  4.3 A utoma.tlc 8prmkler, M. H. Hart . . . . . . . . . . . . . . . . . . .  ... 
Axle box. C. Noye •• Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 552.38'J Axle box. car. \Y. M. Sbumway . . . . . . . . . . . . . . . . . . . . . 552.201> Axle cooler. M. P. Cook . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  552.235 Axles and spmdles, maChine for repaIring, O. H. King. . . .  . .  . . . .  . . . . .  . .  . .  . .  . .  . .  . . .  . .  . .  . .  . .  . . . . . . .  0.'2.186 Balin" pre.s. J. J. Bum.hlre . . . . . . . . . . . . . . . . . . . . . . . 552.096 Bul ing press. G. V. B. WIlham . . . . . . . . . . . . . . . . . . .  552,310 Bolles, apparatus for remoVing cores from cylin-drical cotton. C. W. Wblte . . . . . . . . . . . . . . . . . . . . . . 552.'68 8.1tbing appliances, water mixer for, J. C. Deg-nan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  552.366 Batteries and makinji{ same, de polarizer for 
Bat����.ar�;,Jb����:.\';,'" :alf�:;'�' . 'Ell eciricai 

. bai; 552.211 

Be��g J:ilW:l��iI. t;�tit��·or . . . . . . . . . . . . . . . . . . . . •  552,193 Bed and lire escape. convertible. H. Marcheter . . .  552.132 

File lIuard. S. LOllergan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  552.2!1( Ratchet wrench. Gilbert It Ol.ver. . . . . . . . . . . .  . . . . . .  552.121 Limn". lor g.rment. Sir 'l'itu. Salt Bart Son. It F;lre alarm telel'raph box. key les •• N. H. Suren . . .  552.163 Rattle. H. C" Smlrh . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 552.392 Company . . . . . . . . .  : . . . . . . . . . . . . . . .  :. . .  . .": . . . . . . . .  27.552 l ire e.cape balconYhH. 1 .  G. Wybrow . . . . . . . . . . . 552.222 Recorde,. �ee 1 1me recorder. Liquor •• malt. D. Lutz & Son Brewing Company . . .  27.562 Fire extintluisher, c emlcal, L. S. Flatau . . .  �,427, 552,428 Refrigerating macbine. A .Kreusler . . . . . .  , . . . . . . . . . .  552.481 Metallic articles. including g;arment and bouse FIre enlDRulsblnll apparatus and car.rld"e Regl.ter. See AutographIC regl.ter. (ash reg- furnl,hlngs and fastening. and jewelry. T. It tberefor. W. B. Gllll� . . . . . . . . . . . . . . . . . . . . . . . . . .  �.123 I.ter. J. M. Carlyl(> . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 27.572 Fireproof partition. A. I.. CummiDJI .. . . . . . . . . . . . . . . �,(2S Regl.tering the number of person. pa •• ing Nerve broacbe. T H Schmitz 27 666 Foldinll boat. F. Heather... . . . . . .  . . . . . . . . . . . . . . . . . . .  562,4.F throu�h {ates, apparatu� for, A. GaJardo .. . . . . 552,431 Omtment, Resu;o)' Ch'emical Cf)mpany:::::::: .:.' . : :  27:567 Footwear, J. H. �l<·KecbD1e. . .  . . . . . . . . . . . . . . . . . .  " �.?OO Regulat(�r. .... ee Dynamo reJrulator. ElectrICal I Perfumery, toilet preparations. powder. toiJet Funnel. A. G. D,:t'er . ,  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  552,:UO clrcUlt r!'gulator. water and in!(redlent. for the bath Firm of Furnace. See DraZIDR f!'rnace. Smelting fur- Rein. combmed driving and chcck. R. S. Pickett.. 39:l H. Mack . . . . . . . . .  . .  . . . . . . . . . . . . . . . . . . .  : . . . . . . . . . .  27.668 nace. Smoke preventmg furnace. Retail box or packalle PICkles & Scott . . . . .  . . . .  Pi1e fabriCS and corduroys corded cotton W Furnaces. ventilation mecham.m for locomotive Rivetmll machine. C. A. Skele . . . .  . . . . . . . . . . . . . .  "I'enhym It Son . . . . . . . .  : . . . . . .  . . .  . . ' . . . : 27.55( or otber bOIler. N. J. Noble . . . . . . . . . . . . . . . . . . . . .  552.196 RolIlngml1J feed table. T. J. Price. . . .  . .  . . . . .  . . .  Pla.tlc material for waterproofing in.ulatlng and Gruze. See �crew tbread ",8.Ile. Rope winding mer.!J.a.nism. C. E. P. Jobnson. . . . . . . I tbe manufacture of ornamental and useful qarment support�r, D. H. Wa�er . . . . . . .  : . . . . . . . . . . 552,214 Saucepan, L. J. Pamter. . . . . . . . . . . . . . . . . . . . . . . .  . . . artICles. Colopbite Manufacturing Compu.ny . . . . 27.57a Ua.J .8PPll"atu. for charging hqnld. WIth, P. J • . 9 Saw. R. H. Honey . . . .  , . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . PreparatlOu for cure of beadacbe. J .  B. Ebb .. . . . . .  27.666 M""u, re . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  552.(82 Saw. comp ••• , W. B. WhIte . . . . . . . . . . . . . . . . . . . . . . . .. 652 • .142 Refrigerator. Keyser It Company 27 686 Gas burner, J. F. Barker . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  C52,::w.. Saw support. A. J. Deetz . . . . . . . . . . . . . . . . . . . . . . . . . . . 552.355 Restorative � H Hammer . . . . . . . . . . . . . . . . . . .  
27

'
66t (was en2!ne. Rinehart & Turner . . . . . . . . . . . . . . . . . . . .  552.332 Scale, computing. J. W. Culmer . . . . . . . . . . . . . . . . . . . .  552.278 Sheetlnll and piUo'w caRes Ii '  ii' Ciaftio 'CompaIry ' 27';)53 G ... engme generator. G. W. Roth . . . . . . . . . . . . . . . . .  552.263 1 Scale, platform. 8. T. Braley . . . . . . . . . . . . . . . . . . . . . .  552.272 Snul!: Southem Snut!' l'OlDPa'ny . 

27'661 Gas exhauster, rotary. J W. \\'lIbraham . . . . . . . . . .  5b2.469 �crew thread gaj,!e, S. Darling . . . . . . . . . . .  i . . . . . . . . . .  652.2a8 l soap naundry and tOI let Wallace: . Ki'rk soap' Com' , Gas eeneratlOg and .upplying apparatu •• W. C. ...eal. car. L. A. Foote. . . .  . .  . . . . . . . . . . . . . . . . . . . . . . . . . ¥2,175 pany . . . . . . . . . . .  . . . : . . . . . . . . . . . . . . . . . . . . . . . . .  : 27.570 Clarke . .  , . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . Seal hand pre ••• L. A. Foote. . . . . . . . . . . . . . .  . . . .  . 662.171 , Stove blacking. R. H. Gale Manafactnrlng Com-�as generatmg apparatu •• W. C. Clarke . . . . 552.099. Secondary batten. Faure It KIng . .  . . .  . . . . .  . . . . . 552.426 I pany . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 27.57( .. as JI'enerator, 8retner & Dickson. . . . . . . . . . . . . . . . .. I Secondary battery, Krotz & Hpencer . . . . . . . . . . . . . .. 552,a22 �tove polisb J Moran 27 575 qas �enerator. acetylene, C. C. Jones . . . . . . . . . . . . . . . 552, Seed dropper. l-!arman & Romans . . . . . . . . . . . . . . . . .  �2.434 I Velveteens, iiithersay '&' liiluun ' : :  : : : : : : : : : : : : : . :  : : :  27:551 G •• generatOr and burner. C. R. Clark . . . . . . . . . . . . . . 552. Sewer trap, Wembelmer & Orr . .  . . . . . . . . .  . . .  652.215 Whisky Rutherlord II: Kay 27 560 Ua. tighter. electric. P. Meyer . . . . . . . . . . . . . . . . . . . . . .  552.38( I Sewlnl' machUle. G. 1\ . Wels.. . . . . . . . .. . .  552\i18O. 552.216 Wood lIiler Star Wood Filler Company' " . . . . . . . . 27'67� Gasoline or vapor burner J. Stubbers . . . . . . . . . . . . . .  5.12.300 Sewing macbIne rumlng attachment, Goodric & ' . . . . . . . . .  " . .  , 
8:��r����� %��n�!.�gg.;�e�i.:�.mJ':: eiigiiie ·�';ii';; 552.1U SbJta���Ole ooupiliili "p" \Voii ' " . .  · . . . . . .  · . .  . . . .  �H� - ,\  -;;�i �I-;-;;;-;:;;-P ' ot the .p!,ClHcat,on-and dr�wlDg. 01 rator. 

I S
hirt col lar S. A. Fore.i. . :  . . . . . . .  : : : : : : : : : : : : : : : : : : : 552:429 r��.l'.rt::;,tc�n l� !?;fle��I�����'h':,'"da¥lo�a��r.t �Ntc�r}�� Olaf'S articles, mach me for ornamentlng, L. H. Show case, P. Henrichs . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . 552,289 25 cents. In ordering please state the name aDd number Zeigler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  552.(61 SIRnal. See Car Olgnal. Railway .Ignal. f the patent de.ired and r"mlt to !II nn It Co 361 Gla�Ylfri'g�.�������� . .  ��� . .  ����������: . .  �· . . .  �: 61\2.001 �i�nr���:::�::c"fi·:ee;:rl.*.h8:�:hioii:::.": : : ::: : : flg�:m I 'iJroadWay. New York. • , u , " 

Uulf ball holder. ll. D. Macpher.on. . . . .  . . . . . . . .  . . . .  tllp�on. autom.tlc lIu.h tank. C. H. Gillett . . . . . . . .  552.119 ('nn n d i n n  Imt e n l .  may now be obtained b y  the In-Gradmg macblne, E. Httldler . . . . . . . . . . . . . . . . . . . . . . .  8lal e cutter, S. P. H lunt . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 552,364 ventors for any of the inventions named in the fore .. a�:l� �l!,�ft��� g:,'i,'t:���;.ti�·I:��::..�g�for; F: if '6 ����������:��. C��'����� �������'. �'. ��:�'::.: ggUg I f?�':,"u:��tc!'[.?(m�dC����fJe ��m.rlrit�t.a :��f �r�i 
Grar:.r:�:pii.iie: W: 'lie �'ltcIi: : : : :  '::.: '. : ':. : ':.:: .:::::: flgi:� �����';fr!����".:'g ��:;!�. ¥.t.���1M�'::.��: : : : :  flg�;� w���ctJ��:r ���r: P'.!��s ��-i'al: b!':."6't'!1".:'J'Ii. New 
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�i)t)erti.ement • .  
O R D I N A RY RATES. 

I n . l d  .. PIt .. e. ''Reb I n .ertlon - - ' li  eenl. a lIae 
U n r. li I' fl l: e .  f"nr.h ilH .. � r li o n  • • • •  tlt . ott n I I n �  

Dr" For some cIa8.es 01 Adve,-UaemMtB, Special and 
Higher rates are required. 

CEC 
:���\!I�

t
�r::���t: 

"Wood Push Buttons. 60. each. 
"Electric Ben. 35c. each. 
"Gem Teleg'h Outflts. complete, ,L 
"Speakl';l1 Tube Supplies. 

" Regular Bell Phones, II each. .. 
.. Electric LIlJft Plant .. F.tre 'E> 
::=e".i

n:")'�����f: ��ems 
"We want 1 Joung man onl), In 
"every town .... bere there 18 a 
::���Cie�,'!':.::'¥a�'!: �i8�t. 

etc. 
"It 25 per cent. comes with order. 
CANEDY ELECTRIC CO.,  CHICAGO. 

N I C K E L  
AND 

ELECTRO-PLATING 
ApparalUl aDd Material. 

THE 
Hanson &; VanWinkle Co. 

N ewark. !'i • •  1 .  
81 LIBERTY ST., N .  Y .  The abov" are cn ...... e .  per 1IIl&Le line-about eight 

worJs per Une. IJ'h 18 notice abows t.he wtdtb of the uue. 
ond is .eL In ""aLe LYP� • . 1!lturravln"8 may head adver
tisemenLS at t.he same rate per .81.e 11ne. by measure-

Durable-Easily App lied. $26. 50.  An 8 Light 16 C, P. 1 10 Volt Dynamo 35 "  ���l:o�L ST .. 

:��tve� ��
e 
p�;li�tr�::

8
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d
�
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e
:

8 
'1�:::�d�; 

mom1D2 w appear tn the rnBowina week'8 iS811t:. 

U10�t!u���e���S 'f· lime and _ by using our 

Hand Power Placnllterg 
SEND FOR CATALOG UES

A-Wood-working Machinery. B-Lathes, etc. 
SDECA FALLS lUG. COIIPAlff. 
695 Water St., Seneca Falls, N. Y. 

The Curtis Steam • • • • 
Pressure Regulator '" '" 

v.:}u'::.e
a
� .. ";'�m:;:.l:f

l
�:e��:'·=�!� 

to control or reduce .team pressure. Its 
employment means a great saving In oper
ating expenses. 

Dr"Sffldfor circular S. A. 
D'ESTE &. SEELEY CO" 

39-33 Haverhill St. , Boston. 

Fo $ 1  currency or stamps, we will r send by mall. po8ta&e pald, 

�Dr�&I� � CuP 
capllclty � oz. .You will be delighted 
with It. Send for our catalog of speclal-
ti

�
S
i fr�:::,�::�l.�jf,��':.""�?·Mlch. Gm 

lADIES save lOur time, life and home by nslng the 
and rel1able.b

e
-l�u �

i
n�b�

r, 
��

t 
rl�e a!:Wl�u���� 

kindling wood JVlth our klnJer. and It will never burn 
out. Sent prepaid for �� cents. AK!lnts wanted. V L08'l'lHl 11lA N U F A CTURI N U  COMPA N Y, 

Box li�, (:Joater, N. J .  - - --------...,..,�--------
. P O W E. R  & F O O T  I 5.1APERS .P LANERS DR I L LS 
L. AT H E S.  �:of�LNM,��P 2)!1r:,IJ�ul��tr 
SEBASTIAN L AT H E  C O  12Q C U LVERT 5T C I N C I NNAT I . O .  

Tbls rooflng I .  manufactured 
from natural Trinidad Il8phalt 
materials, and will not dry up 
and become brittle UDder ex
posure to the weather as coal
tar roo/IDIIs do. pr &lid for 

�������=r:.1� 
WA RREN V H EiU W A I .  4; llU'G. (;0 • •  �li F u lton Street, 

N e w  Y ork, U. S. A .  

SCIENTIFIC AMERICAN DYN A MO. 
DescriptIon of a plain shunt-wound dynamo of simple 
construction, capable of suy

plYlnl! a current of from 60 
10h:5 11�;��. I��

d
:it���e 

a
�.&

s
c::�.:l�:� '::'���l; 

for Ria benefit of the readers of the .sc i"lti,t1c ""1ne'rical1, 
by Mr. W. S. Bishop, of New Haven, Coun. It Is de-
��e:e�?r!:':���:t��� sgpre

e
�=� ��: tf.�I�t�� 

use, but who do not care to enter Into the subject sclen
tlflcally. Wlth :U lI\ustratlon •. Contained In "., ENTlrlC 
A M ERICA N � U P Pr.E" �"T. No. :-; U � .  PrIce 10 cents. To 
be bad at this olllce and from all newsdealers. 

1i0 YOITD 01l7V Save money l Make • .  . ua " J.l money printing lbr 

PRINmG otbers I Type-SAttlng • -eas . Printed rules. . til PRESS fOr I WrTte for catalojlUe. • presses, type, ca...'""()s, card .. circulars, &c I etc. to factor)'. Pre .. for prlnt!I1K KELSJ!lY & CO. a small paper, MO. Meriden, Conn. 

E L EC'l' RO MOTO R. S I M PLE.  HOW TO 

:::�f�r d:�I�.;ra:£g=���:���
o
: �e��

a
�s�::� 

amateurs to make a motor Which mltrht be driven W,th 
advaDi age by a current derived from a batter)', and 
Whlcb w"uld bnve .nlllclen� power to operate a foot 
lathe or any maeblne requirinll not over one man power. 
With 11 1\gure&. Contained In �CI .NT"U· AMERICAN 81TPPLItM "NT. No. U4 1 .  I'rice 10 cents. To be bad at 
this olllce and from aU newsdealers. 

TURBINE W A T E R W H E E L S. SEND FOR PAM PH LET. 
".UU!:' LEFFEL ... CO., . 8D ...... eld. Obi., U. 8. .A.. 

E M PI R E:----
• BOILER CLEANER • 

THE GOLD BELT OF CALIFORNlA.

�l clj!il�rn��.
r
�'l:;·Ch q��I��I:,Nh�\S�':,"JIg� ��

e
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Nevllda lying between the parullels of 87° 30' and 4(]" ;  
followed b y  a glossILry of rock nILmes. Contained In 
In SCIENTIFIC AMERICAN SUPPLEMENT, No. 1013, 

, Price 10 cents. To be had at thi8 olllce and from all 
newsdealers. 

• Telephones, Switch.Boards. etc. 

! MaSO!!!��1!lC!�n!!�. CO, 
Send taoo for a sample of  our House Telephone I with batter)', receiver and tran8mltter comp!"te, 

. . guaranteed to work perfectly on lines up to 600ft. 
_____ F_ac_t

_
o.:.ry_a

_
n
_

d OffIces, RICH MOND, VA. 

A rchitec.tural J300ks 

~ 
TRA N SFER O R N A M ENTS, 

(Decalcomania), for BICYcles, Machinery, 
. Novelties, Name Plates. '.ri'8de Markll. etc. 

. . 

In all COlli blnatlon. of colors. Better and 
cheaper than metal. Any design executed 
��O�AJV��O����:tt��i:'tt.!:,�!, 

THE MANUFACTURE OF MATCHES. 

;;t.\������c:,���':t:n:u�g��a�3·::m�
o
::'�:ct� :.:

e
�:a':,� 

tieed In France. With 10 lIlustrutions. Contained In 
SCIESTIVIC AMERICAN. SUPPLlI:MKNT. No. 1013. Price 
10 cent.. '1'0 be had .. t this olllce and from all news
deRters. 

for Magic Lanterns. Absolutely the newest 
and least expensive device for sclentlflc or 
}':'=wf�=�� by electricity. Dr" &lid 

Useful, Beautiful and Cheap. 
An)' person about to erect a dwelling house or sta

ble. either In tbe country or city, or any builder wlshlnl! 
to examine the latest .and best plans for a church, 
school house, club hoUJe, or any other public building 
of hlgb or low cost, should procure a complete set of 
the .ARCHITECTS' AND BOILDEIIS' EDITION of the SCI
ENTIFIC AMERICAN. 

The Information these volnmes contain renders the 
work almost Indispensable to the architect and builder, 
and persons about to build for themselves will flnd the 
work suggestive and most nse1ul. They contaln draw
Inl's In perspective and In color, together with !loor 
plans, costs, location of residence, etc.. 

Two volumes are published anDually. Volumes 1 to 
18, whlcb Include all tbe numbers of this work from 
commencement to December, 18!N, may now be obtalned 
at this olllce or from Booksellers and Newsdealers. 
PrIce, stitched In paper. 12.00 per volume. These vol
umes contain all the plates, and all the other Interesting 
matter pertaining to the work. They are of great per
manent value. Forwarded to an), address. 

lU U N N  de CO. , Publishers, 
361 Broadway, New York. 

THE OBER LATHES 

• 
For Turning Axe, Adze, Pick . Sledge, Hatchet, Hammer, Au! 
gar, Jrtle, Knife and Chisel Han
dIes,Whlllletrees, Yokes. Spokes, 
Porch Spindles. Stair Bal usters. 
Table and Chair Legs and other 

. Irregular work. 
:.:::=::::::::: Patented. rr- Sffldlor Circular A. 

The Ober •• athe Co., Chalrl" n Fai le, 0., U .S.A. 

"' to 75 horse power. For Prope11lng Boats of all kind •• 
Clieapest Fuel, Absolut .. Safety, No Licensed EnN,neer, 

�
I
W,.t:. c;;"trf':�':.�JI==�n '3uCC8sllfnl 88. 

N Bl a t o y .  but a high tIrade, 
8ubstantial machine, whIch 
we guarantee to do all we 
claim for It. We place this 
machine on the market at 
aboVe low price In order to 
Introduce our Dynamos and 
Motors of larger sizes. 
pr Send lor cire,"",. No. 26. 
ROTH BRO�. &; CO., 

ON THE ELECTRIFICATION OF THE 
Air.-A corumunicilUon to the Philosophical Societ)' of 
Gla8ll0w. b)' r.ord KelVin. on the ""use of the want of 
homolfeneous dl8trlbution of electric den.ity In cloud
)e88 air H.t moderate heights above the earth's surface. 
With 1 Illustration. Contained In SCIENTIFIC AMRRI
CAN SUPPLEMRNT. No. t·O t li . Price 10 cents. To be 
had at thl. olllce and from all newsdealers. 

V8u USE  G R I N DSTO N E S ?  
[f 

FIRE BRICK ���p
A�iES.  

• . • • • • . Dr" &lid lor Prices and CatalAJgue. 
BRO O K L Y N  FIRE B R I C K  W O R K S. 
�8 Van Dyke �treet. BROOK LYN, N. Y. 

� <:=:zn STANDARD ROTARY . 
CURLING I RON 

reverses and curls either way. Clamp the hair, press the 

���!'I.::���
e
p�W:n�."

o
�:ieJu:J'A

e '::;:'��IT�C:�: 
post paid. The Angle Mfg Co., US. Jelferson St., Chicago. 

The Chicago Gas & Gasoline Engine 
The simplest gas and lIasoline 

engine on the market. Has no 
equal for absolute, stead), speed 

and durability. It Is a dwa.rt 
In size and a Samson In 
strength. CatalAJgue .... t on appltcatWn. 

MANUFACTURED BY J. J. N ORMAN CO . . 
.s U A" South Clinton St., 

OHICAGO, ILL. 

How To Make a Dynamo 
O R  iUOTOR. � horse power size, Illustrated with 
fulJ working dra whigs. By Edw. Trevert. PrIce lOc. 

B u b i e ,' P u b I l8h' " "  (;0., Lynn, lll a 88. 

E ::J:» G- E  T C> C> :Lt S  
:gn�

f
�� =Jre���h�y 

w':,�� �:;tnd���r: f���'i:'d��:r::y
v���y of grits 

IT .. Vall 1ue sellit 1I0U our Catalot}Ut, 
1vhu;h 1uill oil-e 1IOU some inJormatinn ? 
GRA FTON !"TO N E  C O iU I' ,\ N Y, 
No. a1 River Street, GRAFTON. OHIO. 

TO BUS I NESS MEN: 
The value of the SCIENTIFIC AMERICAN as an adver

tlslnl! medium cannot be overestimated. It. circulation 
Is many times IIreater tnan that of any similar journal 
DOW publlshed. Jt ;zoes Into all the State. and 'I'errito
ries. and Is read In all the principal libraries and readlOll 
rooms of the world. A buslne •• man wants somethlnl! 
more than to see his advertisement In a printed news
paper. He wants circulation. This he has when he ad
vertlses ln the SCIENTIFIC AMERICAN. And do not let 
tbe advertislnll lIj!ent Influence you to substitute some 
other paper for tbe SCIENTIFIC AMERICAN when S8-
lectlng a I1st of publications In which you decide It Is for 
your Interest to advertise. This Is frequently done for 
the re880n that the Ilgent gets a larger commission from 
tbe papers havlnll a small clrcnlation than Is allowed on 
the SCIENTIFIC AMl<RICAN. 

For rates see top of IIrst column of this page or ad
dress lll U N N  4; C O  •• l' u ll l l sh era, 

361 Broadway, New York· 

S T E R E O P T I C O N S . 
MAG I C  L AN T E R N S  A N D 
ACCESSO R I ES. S E N D  FOR CATALOG U E  
TO CHAS BESE.LER MAKER218 CENTRE 5T. 

N EW Y O R K . 

ARGON, THE NEW CONSTITUENT 

7.���
e
It!�'i'!?:g�'i,'3·P�r¥JI?!::

b
.e��� �f r:a�o:�o�� 

the RoyH.) Society. Reasons for suspectIng a hitherto 
undiscovered constituent in t.he air. Proof of the PTes
ence of argon in the ki r by atmolysis. Separation of 
argon on a hUlle scale_ DenSity, spectrum H.nd behnvior 
of ar�on. J�iqnef8ction and soliditlcation of arJ{on. Con. 
tained in 8CI ESTIFtc AMERICAN SUPPLEMENT. Nos. 10011, t OOt  li nd J OO�. Price 10 cent. each. �'o be 
had at this office and from all newsdealers. 

Experimental � Workshop 
s .  p ,  DENISON. 1 43 CENTER S T  .. N .  Y .  

&WELL DRilLS 
awarded Higbest Medal at the World's Fair. 
.A.U latest Improvements. Catalogue free. 

F. C. AUSTIN MFG. CO., ' CHICAGO, ILL. 

SMALL MOTORS for All Purposefs. !D� r�a�d�o� �a� I�R�' Tbe dlfter-I:e best manufactured. Speclall), adapted or ence In C08t is little. We guarant6e our apparatus and all kind. of light work, .ewlng ,machine outflts, guarantee our customers ""alnst loss by ratent suits. ��, :"":J"lon�:;'I�,:;:�er.t.�:t��::A
m;?.r.I-iI Our gnlll'antee and Instruments are 1 1 1 1 '1' I e ' C l I I I I .  

MOTOR (; 0 . ,  Manufacturers o f  Electric WESTERN TELEPHONE CONSTRUCTION CO., 
Motors and Electrical Specialties, 1 2� «0 Monadnock Block CHICAGO 
IU l tchell St.,  P ROVI D E N VE, R. I. La.-gest Manulacturm 01 Telephones in the Un{ttd stltt'; 

Reagan Feed Water Heating, Water IDEAS nEVEI .OPEU. Absolute secrecy. s;;.i 
. ,  for particulars. Advice and sUlll1;estlons free. 

C 'lrculatlnr and Shaking Grates Correspondeuce and sample orders solicited. 25 Le&r8 
Yo In business. Gll rdam &; Son, 116 John St., New York. 
tl':e 

S
��lr::')" ��i';T�ntllf:i�� 

In all pa.rts of the United States to 
manufa�c:s�,!:��.

alty. 

Water Circulatine: Grate Co. 
Manut's anll Sole Proprll . .>rs, 

GESERAL OFFICE '" WORKS, 1026-1028 Filbert St., PHILA., PA. 

TANGYE & PINKNEY 'S GAS ENGIN E  
U. S.  A .  PATENTS. 

The Patentees are open to  receive applications from 
bona-flde manufacturers In the U. S. for the right to 
make under the.e patents. Addre ... 
GEO. TANGYE, Cornwall Wks" Birmingham,  Eng, 
THE AGE OF THE EARTH.-AN IN-
te.estin� poper by JOhn Perry. In which the outhor dis-
r�;��R

t
Y �h:�1:��;r-:'�e��roe;;:�6�t��8:-u.��;gt�g�

e
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Keologil!!t8 and palreontoloJ[tsts. who llre no lonAier uni
formttarians, and phYSicists who are represented by 
Lord KQlvin. Contained In SCIENTIFIC AMERICAN Sup
PLEMENT, No. 1 01!1, Price 10 cents. To be had at 
this olllce and from all newsdealers. 

WO O D E N  T A N KS. 
F�u����'��llfr':i"':e:��

f
="!.

e
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La. Red C),press Wood Tankll a specialty. 
W. E. CA J , P W Jo: I . "  VO ..  217 Eo MaIn Street, Louisville. Ky. 

T� Scientif ic A merican 

PUBLICATIONS FOR 1 8 96. 
The prices of the dlfl'erent publications In the United 

States, Canada, and Mexico are as follows : 
RATES BY MAIL. 

The Sclentlflc American (weekly). one year 13.00 
The Sclentlflc American Supplement (weekly), one 

year. - - 5.00 
The Sclentlflc American. Export Edition In which 

Is Incorporated the Spanish Edition (monthly). 
one year, - 3.00 

The Sclentlflc American Architects and Builders 
Edition (monthly). one year. - - 2.50 

COMBINED RATES. 
The Scientiflc American and Supplement - 17.00 
The Sclentlflc American and Architects and Build-

ers Edition. - - 5.00 
The Sclentlflc American, Supplement, and Archi-

tects and Builders Edition, - 9.00 
Propm-t irmaf.e IlIl;fB trw Six �ronth.s. 

This Includes postage, which we pay. Remit b)' postal 
or express money order. or draft to orde<" of JThe Electric Candle 

lOlOCh�u��!, �::il!�"ecr���!'8. A. 
C;I.O RE GA S .:K G I  NE <:0., Merion AVClDue 4: t8th Sue.. PIIlLADIILPBU. P A. M V N N  4; VO., 361 Broadway, New York. 
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Founrkd "" MatMw Carev, 1'186. 

HENRY CAREY BAIRD & CO. 
INDUSTRIAL PUBLISHERS, BOOKSELLERS & IMpORTERS 

S1 0 \\' a l n u t  �t . . P h i l ad e l p h i a .  Pa .• V . �. A .  or- Our New aud Revised Catalogue of Practical and 
Scientific Book •• 90 p8l/:es, 8vo. and our other Catalolnles 
and Circulars. the wbole coverml/: every branch of Sci
ence applied to the Arts, sent free and fr!", of postage 
to any one in any part of the world who WIll furnish tils 
addre ... 

Practioal. Popular. Scientifioally Exact. 
VOL' IX. ' 

• G A fNQ E N . 
. F O R E S T 

AJ O U R NAl O F ' H O RT I C U LTU R E  
LA N D S CA P E·ARTAN D·FORESTR 

'AR'f J ' J 896 ' 

Indispensable to all who love gardens or 
the literature of gardeus ; to all who' own 
country places or take pleasure in rural 
scenery ; to all who desire a broader know· 
ledge of trees, shrubs, fruits and flowers. 
GARDEN AND FOREST stands for the protec
tion of our forests, the preservation of 
natural beauty, for a purer taste in the de
sign and decoration of public and private 
grounds, and is universally pronounced the 
best horticultural journal ever published 
for Americans. 

"Wise, Intelligent. entertaining."-Harper''-Weekill. 
"Rich variety of remarkable engravltlt{s."-N. Y. Post 

"WlnnlDl/:. delightful and accurate." -N, Y. Tribune. 
"A compendium of new Informatlon."-N. Y. Herald .. 

Beautifu l ly I l lustrated. Weekly. $4.00 a Year. 
Specimen copy free on application. 

Garden and Forest Publishing Co. 
Tribu ne Bui ld ing,  New York. 

Endoned by Flf8 Undonnit.eTa 

$ t itut i f it �lUttitatt. 

PATENTS 

,FOR . 
ELECTRICAL PURPOSES. 

Prices and.Esti mates on Special 
Work Given on·Application. 

BRU NT " THOMPSON, 
Successor. to H EN RY BRU NT .. SON.  Manufacturers. East Liverpool,  OhIo. 

Safe, durable, cheaper "CO" .Agents wanUd �C.\\�,,\.,,\ 
A. Book of T 0015 • \\�� S\\.� tl AMERI�NSiLK�"t"� 

3 1 3  Wal nut Street , Phi ladelphia,  Pa. 

VOLN EY W. MASON & CO • 
FRICTION PULLEYS, CLUTCHES, ann ELEVATORS 

PROV I D E N CE. R. I. 
The " Scientific American " says of 

the Book of Tools : .. It Is 80 excel
lently made np, and Is full of such 
valuable information, tllat It fairly 
eclipses many works sold simply on 
their merits." 

U A Book of 'rools " Is our cata,.. 
logue, 550 pages. over 2,000 illustra
tions of Machinery, '1'ools and Sup
plies of all kinds, and we will send a 
copy free post-paid to any address 

npon receipt of 25 centa In stamps to cover cost.ot post-
8I/:e and advertising. 

CHAS.  A. STRELINGER & CO. 
Address AdvertIsing Dept • • 

BOLT GUTTERS AND NUT TAPPERS 
I N  GRE A T  VA RIETY. 

Cutting all sizes np to two 
Inches. 

WELLS BROS & CO. ,  

Greenfield, Mass. 
P. O. Box B. 

� l'NAPOLEON" I BICYCLES 1 ARE SUPERB... CATALOGUE FREE � THEJENKINS CYCLE CO. 
• J8 ancl 20  Custom House Place. C�o � 

�-e-.. -e-.. -e-.. �-e-o <eo 00 �� 
CAUSE OF LUMINOSITY IN THE 
Flames of the Hydrocarbon G"seo.-By Prof. Vivian B. 
Lewes. An- important paper in which the a.uthor en
deavors to show that the luminosity of hydrocarbon 
fi .. mes is due to the localization of the heat ot formation 
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tained in SCnr.N'TIFIC AMICRICAN SUPPLEM ENT. N08. 
1 0 1 �  and 1 01 3 .  PrIce 10 cent. each. '1'0 be had at 
this office and fruln all newtldealers. 

MILLIN�oRQUTrERS f� an����I��y�i�S 
M il l ing Parts of Mach i nery. i Wilson 's Common Sense Ear Drums. I!!!!���!!!!!I These Cutters can be made In a great 0 New sclentUlc Invention, entlrell dUl'erent variety of ou�lInes an� can be sliMP- in construction from all other devices. As.ls the deaf ened by I/:rmding wIthout chang- when all otber devices fall, and where medical skill bas i!)g form. They are economical in given no relief. ..,ate, comfortable� ana invisible ;  no the productlun of duplicate and In- wire or strinl/: attachment " rite for_pamv.hlet. tercbangeabl.e parts.. W I I .S U N  .:A It  D IlUM M .-\ NV .. H. C O . ,  or- lltustrated Lat% glle Free. Louisville Trust Co. Building, LoUiSville, Ky. 
Co Manufacturer of F,ne Tools, or- �l ... tw" t his pap.... and ll22 Broadway, New York 

., P. O. Box 13, ATHOL, MASS. 

A Valuable I300k 
FOR THE HOLIDA VS. 

7 0 8  Pages. 
Bound in Sheep, $6. Half-MOToeeo, 86.1>0. 

Tbls splendid work contains a careful compilation of �'A Q��it':s
e
� ��<:�fe'�t�:c��tft�h�':t Ii':, \�
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eo,l Ilc A lII e " lcan dllrlrur the past fifty years ; together 
with many valuable and important additIons. b��· ��n��: '��J;; ��;Il 'b�a��h

e
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i
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betnll represented. It i8 br,7ar the most comprehensive 
volume of the kind ever p aced before the public. 

The .. ork may be regarded as t ... r product of the stud-
ies and practical experience of · ... lie ablest chemists and ��e� i:h�\,y:r.,�����::��h��� �g�����s�1�� 
conCIse form convenient for ready use. 

Aimost every inquiry tbat can be thoul/:bt of. relatinlZ 
to formulm used tn the various m.&DufacturinJl ina us· 
tries, will bere be found answered. 

Instructions for working many dUferent processes in 
the arts are !':iven. 

Those who are engaged in any branch of indu.try 
probably will find In this book much that Is of practical 
v���:� ;\e�ra�:
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sDI<gestlons. IF' Send JOT Deseriptiv. Circular. 
MUNN & CO., Publishers, 

cc '  Q l
i! Q :Ii 

I N C U B A Tn R .  
A Catal.ogue of 64 _os.. Gtv�full 
Information of cost of raising poul
try and st tbe least expense. The 
book Isworth dollars to JOU. Address 
A. F. Williams. 61 Rau HI.. B!Jitol, Conn. 

DEAFN E S S  &: HEAD NOISES CURED b m y  InvialbleTubular Ea r  CUibiona. Whbpel1l heard. \tarranted to heJp more cues t.han a l l  81milar de\'lcd 
r.lbsooXOul;:a:A�d:::;�N�Y�·::df::b:lk�f��I:O�FREE 

VAPOR  LAU N C H .  
Eni!ine and helm controlled 

from how. 7.atest Improved and 
only 12 to 1 motor now·ready for 
tbe market. 18 to 40 ft. launches 
2, 3, 5 and 7 h. �. No licensed en-
�ee�f�IIP�r!=edNo S�� 
gerotUl ttaphtha or f/IlBollme med. 

'fw ;;� -,< , ------- -
J eney CUT, N. J .  

'rHE FISHER 
Patent Steam Pump Governors 

For Steam Pumpe Working under Pressure 
and the F ISHER PATENT GRAV ITY GOVERNORS 

�'or Steam Pumps filling elevated open tatlks, 
are the m

������t:n��:�::'
le devices 

Jl EIH:Cl � G  �,\ J.VE8. IF' Send for circulars and testimonials. 
F l l'i H E Il  G tl V E Ifl'Ji O I( CO • •  

261 S. 1st Avenue. Marsballtown. lewa. 

W .. ntf'd. Stationary engineers to send us their address Valuable Information will be !':iven regardlnl/: a new and 
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Gearhan's Family Kn itter. 

� ; ;j'.�1 T�P AOAII ! SCIENTIFIC 
:6��!!�:!a�����ork. 

-.-: _ _  .. � S1fr.;D�':.';.ti':ir\°rfs'l�� 

f.Knlts a stocking beel and toe in ten min
utes. Knits eve�hlng required In the 
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knitter on the market. A child can 0 e-
. 

rate it. �tronR', U u rable, Simpfe, 
,. R n p i d .  Satisfaction I/:Uaranteed. 

At a recent test by the Solvay Process Co. of Syracuse,
. 
� 

. 'rp ment you think of buying. 
N. Y •• of eleven di1l'erent pipe coverinlls. . .--:::. .- Violins rellalred by the 

O U R C 0 V E R I N a Cremona System. C. STORY. 26 Central St., Boston. Mas& 

nr Agents Wanted. For particulars 
� • and sample work. address 
;:'6) J. llD. C3rllilA.�� A.�T. 
p,,'" 4 Stone Street. C l earfield, Pa. 
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New York Fire Proof Covering Co.,  1 2 1  liberty St • • N.Y. 

H Y P NOTISM My orllllnal metbod t2. tOO pp. pamphlet IOc. One on Personal .M&gnet-18m iOe. Dr. Anderson, S .\ 1, Masonic Temple, ChIClljtO. 

V E LOX P J( DER A Revolution I n  Ph.,. 
� 1- tographlc PrintIng. 

When exposed to the same light, prlnta � ;;00 tilll e �  quicker t b a n  a l b ulll e n .  _ • 
GLOS SY or MATT No dull or rainy weatber to Interfere with your work. • Nu cl a d, rOOIll '" nor cnlD-,:�l i c a t e d  manipulation. 
Devel" ped and toned as fast as the printing jra1MS can b. }I.Iled. A choice of to'TJA'8 more 
beautiful than can be !Jf'oduced <m anll other pap". Permanent prints. The JlI'eatest paper 
tor hot or damp climates. :1 :\ «·P l l f "  In stamps brinJls two saD!ple duzen cab'8, developer 
and thr.ee sample prlnta. N f',""·" Platlnoid. Enameled and Rough Bromide Pap.,.. are 
the best and most uniform In the market. N .. p .. ra I' 0 P, an fmoluble gelatine paper. 

N Ch ' I C Ilemb" andt, a Matt Prlntlng-out Paper. epera emlca 0. ,  Sole Maoafactorera, NEl'KRA PARK, !iI . Y. 

MECHANICAL DRAWING 
��t.�:r:.n���'&��ll;I�=�., Plumbing, Heating. Mining. Eng� Branc'k. 
.... Send for tree Circular. stating subject 
wioh to study or yoar trade. ' �orre8pondence SeIIool of Iudustrlal 

Science", SCRANTON. �A. 

Inventive Problems Solved �� ang
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ICE M A C H I N E�. Corli8M Enll'i nes. II rpwe " 8' 
all d BonlerM' lll acbi nery. THE VILTER 
MFG. CO., !j9Ij ClInton Street, Milwaukee, Wis . 

tff(tttt,.C'C!'!W TYPE. WHEELS. NODELe L.IXPEIlIMENTAL waRK.auu. ...... NDYELTIEa . ETC. NEW YO_ eT.ENClL WDRaa loa ...... u a! N.'I • 

BI .SULPH IDE  for use m the arts, Killing IDseeiS 
lm��s��' ft��ra:=

w
l,;g An-OF CARBON E. R. 'l'A Y Mnt, Cleveland. Ohio 

MANUAL AND SENSE TRAINING THE 
Great Problem in Education.-By Peter '1'. Austen. Ph. 
D., �·.C.S. A plea for the education of the younl/: 
through the training of tbeir powers of observation, 
jud,:ment, and reasontD�. Contained in ScIENTIFIC 
AMERICAN SUPPLEMENT. No. 1 0�6. Prlce ]O cents. 
'1'0 be had at this oOlce and from all new.dealers. 

Star * lIla p� 
By R ichard A .  Proctor, F.B.A.S. 

* * * 
A series of twelve elegantly printed \Ilaps Qf the 

Heavens, one for every montb In the year. Specially 
prepared for use In North America. With descriptiGna 
accompanylDII each map, giving the names of the prin
cipal stars and constellations, sbowlng their reiatlve 
position. at given hours and days of the month. 

A most beautiful and convenient work, specially 
adapted for the nse of those who desire to acquire 
a general knowledl/:e of the starry realms. 

To which Is added a description of tbe method of 
prepariDl/: and using artificial luminous stars as an aid 
In fixing In the mind the Dames and places of the 
various stars and constellation •• by Alfred E. Beach. 

Altogether this Is one of the most popular, useful 
and valuable works of tbe kind ever published. 

One quarto volume, elegantly boun,d in cloth. PrIce 
8�.1>0, postpaid. 

MUNN & CO., Publishers, 
361 Bl'oadwaY, JII e w  York. 

Valuabl� Ho l iday Gift I 
A COPY ·OF Experimental Science 

Seventeenth Edition. 

KEV I8ED AND ENLARGED. 
t � o l' aae8 B u d  1 1 0  � up e l'b C li l. added. 

Just the thing tor a holiday present for any man, 
woman.Rtudent. teacher, or anyone interested in science. 

In the new matter contained In the last. edition will be 
found the ScientIfic Use of the PbonoJll'8ph. the curIous 
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title readers. 
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M U N N  & CO ••  Publishers. 
Office of the SC I E N T I FIC A M E R ICAN, 

361 BROA D WAY. !ilEW YORK. 

© 1895 SCIENTIFIC AMERICAN, INC.© 1896 SCIENTIFIC AMERICAN, INC.



�"verti$ement$. 
O IUH S A R  Y R A TES. 

I n sielp l' nlle. ench hlMel' r ion • • ,.:; cent. a IIDe 
Unci.: Pn�e .. e n c h  i I I s e t' l i o n .  - • 81 .00 a l i n e  

W" For s"",,, cla&ses of Advertisements, Special and 
HigheT Tates are Teqnired. 

'l'be ab�ve are ch,u'ges per agate l ine-about eight 
worus per Ime. 'l'his notice shows tbe width of the line, BDd is set in agatp ty: 'e . F.nJ!'raViDJlts may head aever
t l sements at the same rate per &,gate line. by measure.. 
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There are monarchs. there are monarchs. 
Meu of every clime aud hue, 

From the Czar of all the Russi .... To the Prince of Tlmbuctoo : 
Monarchs good and monarchs famous, 

Monarchs short and monarchs tall ; 
But the be.t Is our Monarch-

U's the Monarch of them all. 

Monarch 
King of Blcycles-A Ma"el of 

Strength, Speed and ReliabilRy. 
' model •. � aDd 1100. fully guaranteed. For children 

and &dults who want a lower price wbeel the Dejla"ce i, 
made In 8 modeill, l4O to 17a. 

Send for Monarcb book. 
MONAR.CH CYCLE 

MFG. CO., 
Lake, Halated and 

Fulto .. 8ta., CHICAGO. 
8� Reade Street, 

New 

• WE A R E  B U I L D I N Q  • • •  
The Oelebrated -

"HORNSBY-AKROYO" 
- O I L  E N I I N E  

The De La Vergne Refrigerating Mach i ne CO, 
FOOT E. 1 38TH STR E ET. N EW YORK. 

.IDTr'��llD �FINETOOLS IN MllYSHop. 
I4JJf1'�WRlTF.r:.R' t::.H.BESLY & CO. �. CHICAGO, I LL.U.s.A.-
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The 
American 
Bell Telephone 
Company, 

125 Milk Street, 
Boston, Mass. 
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be.r 1 7 , 1 89 [ ,  for a combi ned :. 

This Com pany own s Letters-

Telegraph and Telep h cme, i: 
coyering all  forms of ( 

M ic rophone T ra n smit ters f 
{ or contact Telephones. : 

, I ... �--�--_#_# .. -... -.-------- --,-------��-.--..---�---( 

11 tieutifit �lUetitall. 
�,�Do You Play Cards? 

Ridden by the Elite 
______ '01 both coatIDeDti. 

Elegant in Design, 
Superb in Finish. 

Above � aetua J size. 
Send two-cent 8tamp and we . WW.p::!!. FREE 

THE ACME OF PERFECTION I N  CYCLE CONSTRUCTION. Our SOUVENIR GAME COUNTER 
Art catalogue describing ladies' and gentlemen's models free by mail. 

INDIA.NA. BICYCLE CO., INDIANAPOLIS. IND. 

Every Bicycle Rider Will Want It! 
The Only Perfect Adjustable Handle Bar yet produced 

Be sure and see the Lovell Adjustable Handle Bar and Judge for yourself. 

LOVELL DIAMOND CYCLES, 14 New Models for '96. 
Send !Of' 11l1/8th'ated Oatalogue with full pattkular&. 

JOHN P. LOVELL ARMS CO., BOSTON, MASS. 

THB MOST f1uPULA� SCIENTIFIC PAPE� IN THE WO�LD. 
Br ESTABLIS H E D  1 846. 

Circulation Larger than all Papers of Its Cla88 Combined, 

If you say . .  Send me 
Catatogue No. 62. 
with your address to 

The 
Waterbury Watch 

Co. 
\\'aterbury. Conn. 

J E SSO P'S  S T E E LTHe\Vr 
f O R  T O O L S .  S AW S  E T e .  

W� � E S SO P  & S O N S  L: Q  9 1  J O H N  S T  N E W  Y O R K  

PR I ESTMAN SAFETY O I L  ENG I NE  
.. PlIenomenaUlI low m C08t 01 opemtlon."-Franklln lust. 

S M�.l1l1'M Kerosene, NOT Gaso l ine 
N OR 

E N G I N EER 
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IIlg, Pumping, Milling, etc. 
P R I E S T M A N  & C O M P A N Y ,  I nc .  
F r o n t  and Ta8ker Streets, 

There is hardly a USE OF POWER .� Wie�:��cr:.:1!e��� �� or on the Farm, the 
Only 83.00 a Year, inclndlUIr 1'001 0lre to Uult ... S'ate., o.nada, and Mexico, 84.00 a Y enr, . " C H  ART ER" I n c i ll dillir Pooto ge t o  n i l  roaanle8 III the Postal Uuion. 

This unrivaled weekly perlodical,now In its fifty-fir8t tit abounds with fresh and Interestlnll subject. for dIs- Is not now fllllug. It Is also run-
year, continues to maintain Its hia'h reputation for cus.loo, thought or experiment. It tends to improve . nlng Boat .... Well Drllt.J Pumps, 

II d j th I t clrcul ti t- th I d If rt' activit d ' _ .  Dynamos, Threshing Machines, 
�':ed

e
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on �i.O::;�er de�ef:,:m�n:���ff::s1°u,:'3re�r�f ���iul su.gglsti':J'us etc. Of ooU1'll8 It aI80 uses Gas-
eontalns sixteen larlte pages, beautifully p�ted, ele- for busln""", and for simple IIllht and profitable occupa.- . - ollne. 
gantly Illustrated ; It presents In popular style a de- tlous. It promotes Industry, Progress, Thrift and In· CHARTER GAS ENG INE CO.,  P. O. Box 1 48, Sterling, III. scriptive record Of the most novel, Interesting and Im- telllgence In every community where Its Circulates. �=!.��"ft"eesU��� It;:s,P.:'g�n�eRFof:;�t&�� THE �CIENTIFIC AMERICAN should have a place In The Bartley Direct Running Saw Mi l l  ���y �l�����Jy ,�:���t���flCtg����li�b't���: :i:e"n,?, F.?r:�!�,
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- Saw Mill now on the lng, Mining, Sh r. Build ng, Marine �neerlng, hoto- walk and profession In life, wili,t"erlve satisfaction and market. Can be set 

�h:ln���������ft':,��m�cJ=.ri:i':;mS�I� benefit from a regular reading of THill SCIENTIFIC up anywbere. 
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allied subjects is Jrtven, the whoYe profusely Illustrated As an Instructor for the young It Is of peculiar advan- self-contained. 
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week, giving the name of the Inventor. The Notes and your friends-It will be likely to give them a practical Queries department, with Its full answers to various 11ft In life. 
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OO�;�f 'fr':l �J)���Fi'cC�f.����c;..!��;������ &�: The most (mportant E� Works, Mechanisms prospectus below) will be sent for one year, postage pre
and Mannfacture� at home and ahroad, are represented i>ald, to any subscriber In the United States. Canada, or and described In THIli SCIIIlNTIFIC AJlIIlRICAN. Manco, on receipt of _even dollar8 hy the publlsbers. 

....................... '" SCIENTIF IC A M E RICAN SUPPLEMENT. 
Publ ished Weekly. $5.00 a Year, Includ i ng Postage, 

Thill til a dilltlnct paper from THill SClIIlNTIFlC plete history of the progress of the times In the SciAMIliRICAN, but It Is uniform In size with It, every num- ences, Arts, and Mechanical Englneerln... This paper ber contaIning 16 octavo pages. THill SCllliNTU'1C contains no advertisemeuts. A catalogue of subjects 
trM:O�::�t.�,S�:.,�r;,�Ef�e e:::�;C:::C:n'ier:nJ'I�:I�': r.n���:g�� :fnH:p�8:,:ft���I�ti:f�����dS:;[;;;'�!:� 
contrlhutlons lu Science, MechanlCSi Architectur� and vice to such as are Informln, themselves or maltllljl a 
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fm�h:El:.� subject n any department of scl-

of Important engineering works, In progress or complet
ed, both at home and abroad. It present. the most 
=:J':r:::�v��i�e:!:��t��r:g..:!:¥r:���� 
gnec�a'i.��e:I':cl:l.,:r,e��epartment of Industry, civil, 

Tran slations from Frenoh German and other for
eign jouruals ... accompanled with illustrations of Grand Engineering works ; also of N .. val and Mechanical con-
=�����, �l h=:''A�'ii ..'hro���es"=-o:��lng, and 

The mo .. t impOl·tant paper8 read at ScientifiC Con. 
ventlons, by the best and most profound thinkers, will 
be found In THIli SCIENTIFIC AMIliRICAN SUPPLEM�NT. 
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..................... .... THE SCIENTIFIC AMERICAN BUILDING EDITION. 

A special feature I. the presentation In each numher of a variety of the latest and best plans for private 
residences, city and country, including those of very 
moderate COBt. as well 88 the more expensive. DraWln� m:rr���!V�O:r8� e�. COI

O
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r are given, together wit 

Sing le Copies, 25 Cents. 

The fullness, richness, cheapness, and convenience of 
this work have won for it the IJR1'llt'Mf ( t h'(� u l ation of any Al'chltectural publication in the world. 

Hou nd Vol ume. of the whole work, from beginning In 1886 to close of 18:15. may now be obtaIned at this office, or from Booksellers and Newsdealers, Price, 
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Architects, Builders, and Owners will Ond this work ODe thousand illustrationi'!. 'l'he readtnJt matter covers 
valuable in fumtsbtngJlJsh and useful s�gestions. a larJiite variety of useful Hnd excellent subjects; inter-:-i�c':;l::;; cs���lr��
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this work an almost nutiMl serti-If of the Intrst find best splendid work. It is fuB of useful information, snd tts 
exnmplf:;l fmm which to make selections, thus saving illustratioll.8 have a permanent value for suggestion and time and money. reference. It never aTOW8 old or useleHB. 

rTTh .. onfe8t way to remit Is by Postal Order Draft or Postsl Note. Money carefully placed inside of 
envelopes, securely_ sealed and correctly addressed, seldom goos astray, hut It Is at the sender's risk. Address all 
letters anu malte all orders, drafts, etc .. payable to 

MUNN & CO., Publishers, 361 Broadway, NEW YO�K. 

- IMPROYMENT THE ORDER OF TM'I: AQ. " _ New Model 
Smith Premier Typewriters 

---- N os. 2, 3 A N D  4 
HAVE YOU IEXA MINED THEM ? 

Many Imp�mellts Heretofore Overlooked by Other Manufacturers. 
Address THE SMITH PREMIER TYPEWRl:TER COMPANY, Syracuse, N. Y. , U. S. A, 

BRANCH OFFICE8 IN TWENTy-NINE PRINCIPAL CITIES IN THE UNITED STATES. 

DOES 
ANY
THING 
PHOTOGRAPHIC-
The Pocket 

Kodak. 
Poe,et Kodak, loaded ror ttl pletur.., 1 % x I, 
Deyelopl •• a».d Pl'1atlag OaI.8', 

EASTMAN KODAK: CO. 
t&.oo 1.50 

s-.#k#lwt. tIHd�t>OMa ROCHESTER, N. Y. ''''_H_�P. 

The Columbia 
Blcrcle 

Pad Calendar 

YOU I E E D  IT. 
A Desk Calendar is a necessity-mOtrt conveuient kind of storehouse for memoranda. The Columbia Desk Calendar is brightest aud handsomcst of all-full 

of dainty pen sketche� nnd entertaiDiq thoughts on outdoor eJ[ucise and sporl'. Occasionally reminds you of thc superb quality of Columbia Bicycles and of your need of one. You won't object to that, of course. The Calendar Will be mailed for five 2-cent stamps. 

Address Calendar DepartmeDt, 

POPE MAIl U FACTU RIIIG CO •• 
HARTFORD, CON N. 
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