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A N O T A B L E  
PAIR OF H O­
R:IZO N T A L 
TURBINES. 

What is pro-
bably the larg­
est and most 
powerful pair 
o f  horizontal 
turbines, f o r  
the head of 
water u n d e r  
whi c h  they 
w i l l  operate, 
that ha.'! ever 
been built, has 
recently b e e  n 
erected by the 
Dayton Globe 
Iron W o r k s  
Company, for 
the Boston and 
Montaua Con­
solidated Cop­
per and Silver 
Mining Com­
pany, of Great 
F a lls , Mo n ­
tana. 

T h e s e  tur­
bines, of which 
the leading de­
tailiS are shown 
in the accom­
panying illus­
trations, are of 
what is know,n 
as t h e  n e w  
American pat-
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VERTICAL SECTIO N SHOW ING FLUME, DRAUGHT CHEST AND 57 INCH TURBINES. 

THE STEEL FLumE, 14 FEET 4 INC HES DIAMETER, 32 FEE T 6 INCHES LENGT H:. 

POWERFUL HORIZONTAL TURBINES AT GREAT FALLS, MONTANA. 

[$3.<10 A YEAR. WEEKLY. 

tern, and they 
d i ff e r  from 
other machines 
of the same de 
sign merely in 
the great size 
and III a s s  of 
their p a r  t s . 
The two tur­
bines, w hic h 
are e a c h  57 
inches in dia­
meter, are plac­
ed horizontally 
at the ends of 
a c a s t  i r o n  
draught chest, 
and discharge 
c e n t r a l l y  
t h r o u g h  a 
p l a t e  iron 
draught t u b  e 
10 feet in dia­
m e t e r .  The 
turbines a n d  
the dr a u g h t  
chest are in 
closed within a 
huge cylinrlri 
cal flume, 14 
feet 4 inches in 
diameter a n d 
32 feet 6 inches 
l o n g . T h e  
b o d y  of the 
flume is built 
of % inch tank 
(Continued 011 

page 198.) 
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DELA Y OF NEW Y ORK RAPID TRANS IT. in one day than leave and enter New York io the same 

It is doubtful if the gentlemen who compose the Su- time over the tracks of the New York Central Railroad; 
preme Court COIllmission have ever carried a more sed- and it is a fact that the total number of elevator passen­
ous responsibility than that j ust now incurred in decid- gel's on all the elevators of the city per day is many times 
ing the fate of the plans for rapid transit which were greater than the total number of passengers entering 
prepared by tile New York Rapid Transit Commission. or leaving New York City in twenty-four hours. The 
It is now about eighteen months since the first set of loss of l i fe, in proportion to the number of passengers 
plans were rejected by this court, mainly on the gronnd carried, is, however, remarkably small, the average 
that the cost was too great. In the interim the com· fatalities in bona fide passenger elevators due to defects 
mission has gone carefully into the question, with the in the sallle for the past few years in New York City 
intention of offering amended plans to the court which being scarcely one per year -a fignre which gives an 
should embody its suggestions and a\-oid the objections extraordinarily small fraction of one per cent per annum 
raised by the justices. The alllended plans have cut on t he total number carried. 
down the total cost one-half, or from about sixty mil- The disablelllent or loss of l i fe which results from the 
lion to less than thirty million dollars, and the griev- faU of an elevator is directly due to the same physical 
ances of property holders on Broad way have been met cause-suddenly arrested motion-as that which occurs 
by abandoning that thoroughfare altogether and adopt- in a railroad collision ; yet the passenger who steps 
ing a parallel route on EIlll Street. It is to be hoped" aboard an elevator with a passing thought as to the 
that a decision will be rendered at the earliest possible distance he is suspended above ground, will sit with 
date, for the reason that t.he cunsol idation of the pres· perfect equanimity in a railroad car that is rushing 
ent several municipalities which will constitute Greater th rough a crowded train yard at a speed of from eighty 
New York will take place on the first day of January, to one hundred feet a second. 
1898, and if the immediate construction of the proposed 'ro win the public confidence and maintain it is the 
lines is to take place, the contracts m ust be let before first care of the leading manufacturers of elevators, 
that date. and there is no part of the mechanism that shows such 

With the close of the year the present governing careful thought as the devices which guard against an 
bodies of the city will cease to exist, aed before any pro- actual fall or a too rapid descent of the car. In most 
gress could be made with rapid transit it would be ne- cases, where the safety devices have failed, it will be 
cessary to form a new commission and begin over again found that the mishap was due to ignorance or care­
the tedious preliullnary work. lessness on the part of the operators or engineers. 

Should the j udglllent of the commission be unfavora· The efficiency of the most perfect device is, after all, 
ble or should it be rendered too late for the commence- largely determined by the human element, which is more 
lIlent of construction, the city will find itself exactly or less inseparable from the operation of all so-called 
where it started many years ago, and all the time. automatic appliances. The owners of such buildings 
tronble and expense to which it has been put wil l  have as this should exercise the greatest care in the selec­
gone for nothing. tion of the mechanics who are responsible for the over-

A new and certainly unlooked for obstruction has sight of the elevator mechanism ; and they should select 
developed in the recent action of the Park Board. men who are capable not merely of running the plant 
Before the road can be built it is necessary to Recure in its normal operation, b ut of safely adj usting it in all 
not only the consent of the S upreme Court Commission cases of emergency. 
but also of the Park Board, the latter having the 
powt'r of veto as regards such part of the route as 
passes under the public parks. This is a wise provision, 
and in this" case the Park Board has suggested that 
the location of the loop at the Battery be changed so 
as to avoid certain large trees which are over the site 
of the proposed structure. Under ordinary circum­
stances the change could no doubt be made, the curve 
being swung a little one way or the other for the pur­
pose. As it happens, however, the law does not per­
mit any change to be made in the plans after they 
have once been approved by the Mayor and the Board 
of Aldermen, and if the Park Board should insist upon 
this revision of the line, small as it is, the whole work 
of secnring the necessary consent will ha,'e to be gone 
over again . But this is a slow process, and the delay 
(for rea�ons given above) will imperil the success of the 
whole scheme. This being the case, it becomes a ques· 
tion between the sacrifice of a few trees at the Battery 
and the indefinite postponement of a great public 
work of which the city stands in sore need. None can 
be more solicitous than we are for the extension of tree 
planting in this city and the preservation of the few 
that we have ; but in the present dilemma we think 
the few trees which are threatened at the Battery 
should not stand for a moment in the way of an urgent 
public necessity affecting the welfare of the capital 
city of the cou ntry. 

It was only a few months ago that we were urgiDg the 
Board to remedy defects in the Harlem Speedway 
which threatened the life of every tree that might be 
planted therein. If the Board will be content to sac­
rifice the two or three trees at the Battery to a great 
public necessity, and direct its energies to removing 
the impediments to the growth of trees on the three 
mile planting spaces of the Speedway, it will serve the 
present and future interests of New York City to far 
better effect than by its present well meant but ill ad­
vised obstruction of rapid transit. 

In our last issue we illustrated the handsome sub­
way recently opened in Boston-a work that was not 
projected until some years after the Rapid Transit 
Commission of New York had cOlllmenced its labors. It 
is mortifying to reflect that, even at this late hour, the 
consummation of a similar work in the metropolis is in 
danger of indefinite postponement . 

• ·e • •  
THE SAFETY OF THE MODERN ELEVATOR. 

The recent fall of an elevator ill one of the most mod­
ern of the New York office buildings, details' of which 
are given on another page, has again directed public 
attention to the question of the safety of elevators in 
general, and it is possible that a degree of uneasiness may 
be excited which is out of all prop0rtion to the event. 
The comparative novelty of the elevator and the fact 
that it carries its passengers in midair invest it with 
ideas of greater risk than are commonly associated with 
other methods of conveyance, as by train, cal' or steam· 
ship. As a matter of fact, statistics sho� that, for the 
number of passengers handled, the accidents are few­
er on first class elevators than upon street car lines 
or railroads. It is claimed that the American Tract So­
ciety building elevators alone handle more passengers 

• ·e • •  
WHEAT AS A SOURCE OF PROSPERIT Y .  

"It is  an i l l  wind that blows nobody good, "  and 
while we sincerely regret the loss which has fallen upon 
less favored countries, it is certainly for us a fortunate 
coincidence that the abundance of our own harvests 
this year should have been marked by a simultaneous 
scarcity in the other wheat growing cou lltries of the 
world. Not only has the comparative failure of foreign 
crops raised the price and increased the demand in the 
great importing countries, but a favorable season has 
so filled our granaries that the United States and Can 
ada will have no difficulty in supplying their share of 
the 411, 200, 000 bushels whi ch the best authorities claim 
will be the probable requirement of European coun­
tries. Their probable export this year will be 360,000, · 
000 bushels, which would be 202,000, 000 bushels more 
than was ever before exported from these countries to 
Europe, and an increase of over one hundred per cent 
above the exports of the year ending July 31, 1897. 
With wheat at a dollar a bushel, the truly enormous 
wealth that wil l  be poured into the lap of the farmer 
is at once evident. 

From such figures as these, it is easy to realize how 
vastly the prosperity of the country is affected by the 
prosperity of the farmers. The wealth which has come 
so suddenly-and to thousands of our farmers the har­
vest will bri ng a positive fortune-will much, if not 
most of it, be circulated broadcast through the land. It 
will go, and has already gone. to payoff the mortgage 
which has hung like a millstone about the neck of the 
husbandman. It will be spent in the purchase of much 
needed machinery. in the rebuilding or repair of farm 
buildings and in the fencing of lands. The payment of 
long standing debts at the country and city stores will 
iighten the burden upon retail dealers, and in whole­
sale warehouse and retail store the pulses of trade are 
already beating with something of their old-time vigor. 
The orders that are flowing in from the various jobbing 
houses will be followed by heavy shipments of goods 
throughout the country, and thus the railroads, which 
have already profited by the transportation of tke 
wheat, will profit a:gain by carrying the merchandise 
which t ,he wheat has enabled the farmer to purchase. 
To the increased actiVIty of the various manufacturing 
ir.dustries which supply this increased demand must be 
added the greatest boon of all-a restored cOlllmercial 
confidence and a quickened credit. 

From a contemplation of present good fortune it is 
natural to look forward and ask what are the prospects 
for the future. Are we to lapse again into the old stag­
nation or can we reckon upon a continuance of some 
degree a.t least of the present agricultural prosperity ? 
The question has been recently discussed in a compre­
hensive address before the Pennsylvania State Mil lel's' 
Association by Dr. William P. Wilson, director of tile 
Philadelphia COlllmercial Museums. The address is 
given in full in the current issue of the SUPPLEMENT. 
In addition to its very complete statistics of the export 
trade in wheat and flour, the address comprises an ex· 
haustive review of the conditions of the countries from 
which the world's supply of t.hese staples is derived. 

It is encouraging to l�n that during the last five 
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years the Unit.ed States have provided the same pro­
portion of the world's total exports as they have during 
the past twenty-five years, and this in spite of the fact 
that nt;lw wheat producing countries, such as Argen­
tina, Australia, and Roumania, now contribute their 
share to the total export trade. This is shown by the 
fact that while the average annual exportation of 
wheat and flour from all countries for the past twenty­
fi ve years has been 253, 000,00(} bushels, and from 
the United States 111,000,000 bushels, the annual ex­
portation for the past five years from all countries has 
been 345,000,000 bushels and from the United States 
164,000,000 bushels. 

Dr. Wilson is of the opinion that the future market 
for the surplus flour of this country will lie in the 
countries to the south of us, South Africa and the 
Asiatic countries, while European countries will prob­
ably import our wheat and make their own flour. 
We are evidently taking a strong hold on the South 
African market, which, against an importation of only 
$111, 750 worth of flour in 1895, showed an importation 
of nearly $1,000,000 worth in 1896, the figures for March, 
1897, showing, in turn, an increase of 300 per cent over 
those for the same month in 189fl. 

Without entering more fully into the figures of this 
very timely address, we may mention that Dr. Wilson 
gives some account of the capabilities of Argentina, our 
greatest competitor in wheat raising. It seems that 
there are 240, 000, 000 acres suitable for the cultivation of 
wheat, and that while the northern districts are tropi­
cal , the whole of the middle part is temperate, and the 
southern districts are not as cold as the wheat districts 
in the United States-frost and a l ittle snow being only 
occasional. Of the 240,000,000 acres suitable for wheat 
growing, only a little over 7, 000,000 acres are devoted to 
wheat. Twenty years ago Argentina imported wheat 
and flour, yet in 1894 she exported 59,000,000 bushels of 
wheat and 459, 527 barrels of flour. The cost of produc­
tion is estimated at 33 cents a bushel, and the average 
freight to Europe is only 15 cents a bushel. The aver­
age distance to the seaboard by rail is one hundred 
miles, as against one thousand miles in this country. 
The producer is also favored by the low cost of living, 
the small farmers (chiefly Italians) living on a scale of 
frugality impossible to Americans, and the whole 
family, even to the small children, assisting on the 
farms. They have no barns, and the stations rarely 
have warehouses; hence the crop deteriorates before 
reaching the seaboard. When they have better facili­
ties for handling, they will produce the wheat at even 
less cost. 

If we are to build up a trade with countries other 
than European, as we probably shall be driven to do 
in the near future, we must go to work systematically 
and study the conditions, the supply and demand, the 
freight and duties, and the standing of the various im­
port houses. There is a danger lurking in this sudden 
rush of good fortune-a danger which threatens not 
merely our agricultural, but the whole of our industrial 
interests. We are liable j ust now to lose sight of tl�e 
permanent necessity for extending our markets, not 
merely for wheat, but for all of our manufactured pro­
ducts as well. The past few years of depression have 
not been an unmitigated evil if they have taught us 
the necessity for establishing new markets in which to 
dispose of our ever growing surplus. It would be a 
most unfortunate outcome of this year of plenty if it 
should relax our efforts by suggesting that the need for 
aggressive action had passed by. 

••• • •  
OUR LIBRARY OF ELECTRICAL BOOKS. 

The thousands of books on electricity that have been 
brought out during the last twenty years make it diffi­
cult for one who has not given the matter much atten­
tion to choose judiciously, in taking up the subject, as 
to the best works to commence with. In our library of 
electrical wOl'ks, by Prof. Sloane, fully described in our 
advertising columns, we think the reader, whether 
young or of mature years, whether a professional and 
practical electrician or one just taking up the subject, 
will find more and better arranged information and in 
telligent comment than can be found anywhere else in 
so compac.t and serviceable a form and afforded at so 
Iow a price. Prof. Sloane has primarily labored to pre­
sent every side of the subject in as simple a form as pos­
sible, devoid of every unnece�sary technicality. In 
" Electricity Simplified " (158 pages, illustrated) this is 
especially apparent, for all the leading phenomena of 
electrical work and development are here fundament­
ally treated of, answering the questions that perpetu­
ally arise, so far as the best scientists of the day can do 
so, and yet in such a way that it is no labor to follow 
the writer from beginning to end of the book. •• 'l'he 
Arithmetic of Electricity" (138 pages, illustrated) is 
not the dry, hard matter one usually looks for in such 
books, but electrical calculations are here reduced to a 
series of rules, all of the simplest forms, each illustrated 
by one or more practical problems, and all so plainly 
set forth that the subject, may be readily mastered by 
one who has had only the most ordinary educational 
advantages. In .. Electric Toy Making" (140 pages, 
fully i l lustrated) one is instructed how to make at 
home a great variety of simple electrical apparatus, 
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motors, dynamos, batteries, magnets and instruments 
in general for practical use as well as for amusement, 
while at the same time gaining a practical knowledge 
of the subject that could in no other way be so effec­
tively attained. " How to Beco.ne a Successful Elec­
trician " (189 pages, illustrated) is a book designed to 
answer just the questions which daily come into the 
minds of thousands of young people while at school or 
perhaps j ust starting out in life, pointing out the ele­
mentary requirements and smoothing the way for the 
attainment of success without the great outlay which 
so Illany have found an insurmountable obstacle. 
" The Standard Electrical D ictionary" (682 pages, 393 
il lustrations) has just been thoroughly revised and 
brought up to date, and is absolutely indispensable to 
all who have anything to do with electrical work, from 
the most competent expert to the ordinary workman. 
It is a hand-book of reference almost as Illuch as it is a 
dictionary, containing a vast amount of well arranged 
information.  The whole series of books is beautifully 
printed and bound in handsome style. See the" special 
offer " in relation thereto in our advertising columns. 

••• I • 
LELAND O. HOWARD, PH.D" PERMANENT SECRETARY 

AMERICAN ASSOCIATION OF SCIENCE. 
BY MARCUS BENJAMIN, PH.D. 

It has cOllle to be almost axiomatic that the perma­
nent secretary of the American Association for the 
Advancement of Science is better known to the scien­
tific men of this country than any other single man. 
It was therefore not without considerable anxiety that 
the rumor of the proposed resignation of Prof. Frederic 
'V. Putnam was heard at the recent Detroit meeting. 
But when that rumor culminated in reality there was 
found a man who, in the minds of Illany of the mem­
bers of the association, would come as near filling the 
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office soon to be vacated as could be expected. It will 
not be amiss, perhaps, in this connection to say that 
at the meeting of the council of the American Associa­
tion, when the resignation of Prof. Putnam was re­
ceived and after he was advanced to the higher office 
of president, in considering the question of his suc­
cessor, he named the duties to be performed, pointed 
out the difficulties to be overcome, and indicated the 
qualifications necessary for his successor to possess. It 
was then that Prof. Gill promptly rose to his feet and 
exclaimed that Prof. Putnam must h ave had in mind 
Doctor L. O. Howard, of Washington, as he spoke. 
This suggestion so aptly put was promptly acted on 
and the nomination ratified by the association on the 
morning following. 

Dr. Leland O. Howard is the son of Ossian G. Howard 
and Lucy Dunham Thurber, of Ithaca, N. Y. His 
father, as a young lawyer, had settled in Rockford, 
Il l. , and there, on June 11, 1857, the future entomolo­
gist was born. A year later his parents returned to 
Ithaca, and there young Howard was educated, first in 
a private school and then in Cornell University, where 
he was graduated in 1877 with the degree of B. S. 

As a boy he had shown much interest in natural his­
tory, making a specialty of insects, of which he gath­
ered a large collection, and while an undergraduate in 
Cornell he was allowed to do special work in the de­
partment of entomology under the direction of Prof. 
John H. Comstock. Although devoted to his spe­
cialty, he was advised to study medicine, and accord­
ingly for a year after graduation he took special courses 
in comparative anatomy and chemistry, intending to 
enter the College of Physicians and Surgeons in New 
York City in the autumn of 1878. During the summer 
the fact was developed that Prof. Charles V. Riley, en­
tomologist of the Department of Agriculture, in Wash­
ington, D. C., was in need of an assistant, and friends 
promptly recommended the young and enthusiastic 
Howard for the place. He accepted the office and 
has since remained there; succeeding Prof. Riley as en-

tomologist of the United States Departmem; of Agricul­
ture on June 1, 1894, and still later, on October 31, 
1895, succeeded his distinguished chief as honorary 
curator of the department of insects in the United 
States National Museum. 

During the nineteen years that he has been in Wash­
ington he has been exceedingly active in entomological 
work, an account of which is quite impossible in this 
p lace ; but, if he has any specialty, it is .  that of the par­
asitic h ymenoptera, in which branch he has devoted 
special attention to habits and host relations. In recent 
years, as chief of the department, his investigations 
have been mainly connected with economic entomol­
ogy, as his very many papers contributed to the publi­
cations of the Department of Agriculture abundantly 
testify. 

In 1883 his alma mater conferred the degree of M. S. 
on him after a rigid examination, and for which he sub­
mitted an elaborate thesis. The degree of Ph. D. was 
conferred on him by Georgetown University in 1896, 
in recognition of his contributions to his favorite 
science. 

In this very brief sketch of Dr. Howard's scientific 
work there is no apparent reason why he should have 
been chosen to succeed Prof. Putnam. It is, therefore, 
to other incidents in his career that we must look for 
its explanation. For some years he has been secretary 
of the COSIllOS Club, in Washington, and in that ca­
pacity, by his unfailing courtesy, he bas made for him­
self nUlllerous friends, not only in the club itself. for 
that goes without saying, but among the many dis­
tinguished visitors who come to the capital yearly 
from every part of the world. N or is this all, for he 
has been secretary of the Entomological Society 
of 'Washington, and was its president in the years 
1886 and 1887. In other scientific organizations he 
has abo been active, and since last December has 
been president of the Biological Society of Washing­
ton. In 1894 he was president of the Association of 
Economic Entomologists, and in 1892-93 he was secre­
tary and treasurer of the Society for the Promotion of 
Agricultural Science. Of his connection with the Ameri­
can Association for the Advancement of Science a little 
more IllUSt be said. He joined the association at its 
second Cleveland meeting in 1888, and a year later was 
advanced to the grade of fellow. The section on zoology 
is the one with which he naturally allied himself, and 
in 1893 he served as its secretary. At the Springfield 
meeting, three years ago, he was called to the presidency 
of the section in place of Prof. David S. Jordan , who 
was unable to attend, and he was nallled by the coun­
cil at the meeting in Detroit this year to succeed the 
late Dr. G. Bl"Own Goode as president of the section. 

His bibliography is very extensive, although for the 
most part it consists of contributions in his specialty 
to government reports ; still he has been a frequent 
contributor to scientific journals and was the editor 
of Insect Life, a journal published for some years by 
the Department of Agriculture. He prepared the 
definitions in entomology for the Century Dictionary, 
and was Similarly connected with the Standard Dic­
tionary, and has also contributed to the Standard 
Natural History. 

That Dr. Howard has knowledge, experience and 
tact has been sufficiently demonstrated by the fore­
going brief sketch of his career, and his colleagues in 
Washington believe that the same skill and good 
judgment that he has always shown in the past will 
serve him in his newer and Illore trying office ; so, when 
the time comes to look for his successor-and may it 
be far distant-the name of Howard will be a worthy 
addition to those of Baird, Lovering and Putnam, his 
three illustrious predecessors. 

• •••• 
ORIGIN OF THE AMERICAN INDIAN. 

Reports from Victoria, B. C . ,  state that Dr. F, Boaz, 
who for ten years has been making a study of British 
Columbia Indians for the British Association, and also 
heads the expedition which the American Museum of 
�atural History sent out last spring, has returned to 
Vwtoria. Dr. Farrand, who is also engaged in the work 
of collecting information about the Indians, also re­
turned. The two scientists have covered an immense 
territory, first going into the interior of the province 
and then coming out through to the northern coast. 
T he work done in the interior was a continuation of 
the work which the British Association has been car­
rying on since 1877, while that on the coast was prose­
cuted in the interests of the American M useum of Na­
tural History. The idea is to ascertain the origin of 
the coast Indians and whether any relationship exists 
between them and the natives of the Asiatic coast. A 
study will be made of the Indians from the Columbia 
River to Behring Strait; and of what is known of the 
traditions and customs of the natives of the two coasts, 
Dr. Boaz is convinced that they are related and the first 
Indians on this side of the Pacific came from Siberia. 

e .•.• 
THE total amount expended for pen�ions during the 

year ended July 30 last was $141, 200, 551, which is an 
increase of $1,747,761 over the previous year. Since 
1865 the payments for pensions have aggregated 
$2, 148,156,095. 
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A SPRING-CUSHIONED lIETALLIC RAILROAD TIE. 

A railroad tie designed to lessen the wear and tear 
of the rails and rolling stock is shown in the accompany­
ing illustration, and has been patented by Stephen K. 
Miller, of Newtown, 0., Fig. 1 representing the im­
provement as applied and Fig. 2 being a sectional view. 
The tie consists of a body and a top section, and in the 
top of the body of t he tie, near each end, are grouped 
four holes or recesses, into which enter corresponding 
lugs or posts on the under face of the top section, a 
spring being coiled around each lug or post, and bear­
ing upon the upper face of the body of the tie and 
the under face of the top section. The springs are 
normally strong enough to prevent the top section 

lIILLER'S RAILROAD TIE. 

being pressed downward by the weight of a moving 
train into contact with the bottom section, the track 
being thus practically spring-cushioned throughout its 
length. The rails are firmly held ill place on these 
movable sections of the ties by the usual chairs or 
clamps. 

---_._- . . . . .  
A ROCKING GRATE BAR AND SHAKER. 

In grate bars connected for rocking movement to 
agitate the bed of coals, the accompanying illustration 
represents an improvement recently patented by A bra­
ham Stroh, of Freeland, Pa. , the large view showing 
several connected grate bars, Fig. 2 being a sectional 
view of one grate bar and Fig. 3 a transverse sectional 
view of the grate-supporting frame. The bearing frame 
has inwardly extending ledges on which rest parallel 
carrier bars, in notches in which are supported journal 
studs at each end of the grate bars. The bodies of the 
grate bars are each stiffened by a longitudinal rib pro­
jecting from its lower surface, and at each side of the 
rib the grate bar is numerously perforated, the perfora­
tions being of the greatest diameter at their lower ends 
to facilitate the passage of ashes and prevent clogging. 
The pairs of carrier bars for each series of grate bars 
are held spaced apart by spacing bars, to prevent 
cramping contact, and on the lower side of each grate 
bar is a downwardly extending arm. All the arms in 
the grate bars of a series are pivotally attached to a 

STROH' S GRATE BAR AND SHAKER. 

connecting bar connected by a l ink with a rock arm on 
a shaft journaled in the bearing frame, the shaft being 
polygonal at its end to receive a handle lever, by 
which all the grate bars may be bimultaneously rocked. 
By providing separate series of grate bars and inde­
pendent shaking devices the fire may be cleaned in 
sections, and the disposition of material in the grate 
bars is designed to afford the greatest strength with 
the least weight. 

. . , .  
IMPOR'rANT frescoes of the fourteenth and fifteenth 

centuries have been discovered under the plaster on 
the walls of the church San Domenico, at Riete, in 
Umbria. Among them is the coronation of St. Peter, 
martyr, Pinturicchio. 

J t itutif i t  �mttitau. 
Rubber Su bstitutes. 

Substitutes enter very largely into the COIlJ [ ) ( ' � I � l d ing 
of rubber, because of  certain distinct advantages which 
they possess, and which are not shared by coal tar or 
the simple mineral adulterants. They have not the 
vulcanizing effect of sulphur or the metallic oxides and 
sulphides. The chief value lies in cheapening the stock 
without disturbing its working qualities or impairing 
the texture, finish, or weight of the manufactured 
product. T heir after effect on the life of the goods 
is, however, another matter. 

The term " rubber substitute " may be broadly con­
sidered as including any substance possessing charac­
teristics similar to those of unvulcanized rubber, and 
adapted to displace it in compounding. Ordinary 
reclaimed rubber, as well as the sulphurized oils, is in­
cluded in this definition. 

The reclaimed rubber of commerce is obtained by 
steaming or devulcanizing old rubber waste, generally 
shoes, freed more or less perfectly from fiber. Having 
originally contained some real caoutchouc, it is gener­
ally considered ru bber of low grade rather than rubber 
substitute. Since its introduction its use has rapidly 
extended, until it is now a very essential factor in the 
ordinary and cheap lines of goods, and its presence 
is not entirely unknown even in the highest grades. 
As a substitute, it ranks first in merit and general use ; 
the annual output in this country alone reaching thou­
sands of tons. 

As a substitute it is most available in  goods where 
color or extreme lightness are not essentials. Being 
chemically inert, that is, free from any oxidizing ten­
dency, it can be compounded with rubber in all pro­
portions without inj ury to the Jlew stock. 

The sulphurized oil substitutes constitute a class by 
themselves, and are distinguished as brown or white, 
although chemically they are essentially very similar. 
Any of the readily oxidizable rejectable or drying oils 
combine freely, under proper conditions, with sulphur 
to form a more or less rubberlike mass. According to 
the selection of the oil and the mode of treat men t, we get 
brown or white substitute. Such oils as linseed, rape, 
mustard and peanut are well adapted to make brown 
substitute. The process is a simple one, consisting in boil­
ing any one of these oils or mixture of them in any 
proportion with flowers of sulphur. The operation may 
be carried on over a fire or by steam in a jacketed kettle. 
The proportions are generally about eighty per cent 
of oil and twenty per cent of sulphur. The reaction 
is complete in three or four hours at the heat of eighty 
pounds of steam (i325° F. ) It is well to boil the oil 
out of doors or in a strong draught of air, to carry off 
the noxious vapors. The mixture should be thoroughly  
stirred while cooking. 

Mustard oil reacts quite promptly with sulphur, but 
gives a firmer product, and one that breaks rather 
shorter than that from the other oils named. It is 
best used in mixture with them. Linseed gives off 
the most disagreeable odor, and has no special advan­
tage in point of quality of product. 

The white variety of oil  substitute is made by treat­
ing refined mustard, rape, castor, or cocoanut oils 
separately, or in mixture with sulphur chloride either 
in the cold or with moderate heat. 

The light, porous variety may be made by mixing 
with the oils a small proportion of sodium bicarbon­
ate, which, under the influence of the sulphur chloride, 
generates gas in sufficient quantity to render the whole 
mass very spongy. 

The operation should take place in an earthen or 
lead-lined vessel ,  and tte sulphur chloride be added 
slowly and stirred briskly into the oil. 

The proportion of sulphur chloride to oil should 
be about one to eight and of soda to oil about one to 
twelve. 

\V hen the chemical action is over, the product is 
allowed to dry for a couple of days before use. 

A solid, amber-colored substitute is made in the 
same way and proportions, omitting the sodium bicar­
bonate. 

All operations involving the use of sulphur chloride 
should be conducted in a strong draught, and best 
in the open all', to avoid the evil effects of the 
vapors. 

Chemically, the use of these sulphurized drying oils 
in rubber compounds is bad. They exert a marked 
influence in shortening the life of the goods, because 
by their active chemicaL n3.tnre they hasten the oxida­
tion of the rubber present to the brittle resinous pro­
ducts which give evidence of their existence in the 
compound by its loss of elasticity, and by the hard­
ening and cracking of the surface. 'rhere is little to 
be said for these o�l substitutes from a chemical point 
of view. Their great practical value is entirely a 
matter of price, for they enable the manufacturer to 
cheapen the stock while maintaining the proper re­
lative weight or specific gravity of the compound with 
reference to pure rubber . 

The matter of specific gravity, or the ratio of the 
weight of any substa.nce to that of an equal volume 
of some other substance .taken as a standard, is a 
point of much Importance. It governs the relation 
of pound price and piece price in rubber manufac-
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ture. Specific gravity and the percentage of ash in a 
rubber compound once gave an indication of the 
amount of rubber present, but since the extensive use 
of oil substitutes they have no value as Rpecifi!lations 
of quality. 

The specific gravity of caoutchouc or pure unvul­
canized rubber is 0 '915. It will, therefore, float in 
water about like ice -that is, nearly submerged. The 
oil substitutes are slightly heavier ; enough so to sink 
in water.-The India Rubber World, New York. 

. . . .  ., 
IMPROVED GLASS CUTTING APPLIANCES. 

To facilitate the measuring and cutting of plate glass, 
the gage and appliances shown in the accompanying 

---1- --

SEITER' S GLASS CUTTER. 

il lustration have been patented by John W. Seiter, of 
Harlan, Ia. A graduated rail is rigidly secured to a 
suitable bench, one side of the rail projecting upward 
to form a flange, and sliding on the rail is a carriage 
bar in whose under side is a rabbet groove in which the 
rail is received, the inner side portion of the carriage 
bar overhanging the inner side of tho rail. The under 
side of the. bar, which is flush with the bottom of the 
rail, has a dovetail recess in which the dovetai l end of a 
guide bar is secured, the depth of the recess being such 
that the lower surface of the guide bar will be raised 
above the surface of the bench, and above the lower 
face of the overhanging portion of the carriage bar, so 
that the plate glass may be placed under the guide 
bar, to bear against the carriage bar. A rib on the 
upper side of the guide bar forms a rail on which slides 
a carriage block to which a glass-cutting blade of any 
desired form may be pivoted, the carriage bar being 
adjustable along the graduated rail, and taking with 
it the guide bar, which is adjusted on the glass plate 
to the desired size of glass to be cut. 

• • • • 
AN ANIlIAL HOLDING DEVICE. 

To facilitate the proper and convenient holding of 
sheep while they are being sheared, the apparatus 
shown in the accompanying illustration has been de­
vised and patented by John Ralston, of Sl ippery 
Rock, Pa. On its base plate stands a central stub shaft 
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or post inclosed by a tubular column, to which is rigid­
ly attached a vertical plate whose upper edge is ratchet­
ed and curved in the arc of a circle, and two side plates 
are also pivotally connected with the centml plate, and 
rigidly attached to the table. The table carries a 
spring pawl pr:e3sing against the ratchet teeth of the 
central plate, whereby the table may be turned to any 
axial position and given and retained in any desired 
Inclination. At each end of the base plate are means 
for holding the front and hind legs of the sheep, con­
sisting of angle plates which support fastening arms, 
each of which has a padded slot, in which the legs are 
locked in place by pivoted bars held in closed position 
by linch pins, the fastening arms being freely adjust· 
able to regulate the position of the sheep. 
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ELECTRIC CABS I N  LONDON. 

On Thursday, August 19, Mr. W. H. Preece inaugur­
ated a service of electrical cabs which are to ply for hire 
in the streets of London in competition with the ordin­
ary hackney carriages. Thirteen of these cabs are now 
ready for work, and a staff of drivers have been in­
structed in the use of them. The cabs will be let out 
by the proprietors, the London Electrical Cab Com­
pany, Limited, just at the same rate3 and in the same 
manner as the London cabs. The " cabbies " are, we 
are iniormed, quite enthusiastic about the new vehicle. 

They are being taken out. in parties on a special 
brake, and instructed in the management of the 
switches, steering gear, etc. In a short time twenty­
five more cabs are to be added to the number now 
ready. The new vehicle resembles very closely a 
horseless and shaftless coupe. It is cal'ried on four 
wooden solid rubber-tired wheels. There is ample 
space for the coachmen. The accommodation within 
is luxurious. The propelling machinery consists of a 
three horse power Johnson-Lundell motor, with 
double wound armature and fields, so that by the use 
of a suitable switch or controller a variety of speeds 
can be obtained. 

The controller is arranged so as, on the first step, to 
connect on two armature windings and the two field 
windings of any series with a small starting resistance. 
This is not a running speed, but is only intended to 
start the motor into motion. On the second step the 
windings are still in series, but the resistance cut out ; 
and with this arrangement the cab runs at a speed of 
about three miles an hour. The third step places the 
armatures in parallel, but leaves the fields in series ; 
and with this arrangement the cab runs at about 
seven miles an hour. The fourth step places the field 
windings in parallel, and the cab runs nine miles an 
hour. It will thus be seen that three normal running 
speeds allow of the full energy of the current being 
utilized in the motor without any absorption in resist­
ance, and the cab can thus ,. crawl," using only about 
the same number of watts per car mile as when run­
ning at full speed. In the reverse direction from the 
stop position the series parrallel controller on the first 
step short circuits the motor through the starting re­
sistance, thereby gently braking the cab. On the 
second step backward the motor is completely short 
circuited, bringing the cab to a dead 'stop ; and the 
third step backward reverses the connections between 
the armature and fields, all being in series, to enable 
the cab to be moved at the slowest speed backward. 
The w hole of these movements are produced by the 
nse of one lever, placed at the side of the driver's box. 
The driver has, besides, a powerful footbrake, which in 
coming into action brakes the circuit. 

The current is supplied by 40 E. P. S. traction type 
cells, having a capacity of 170 ampere hours when dis­
charged at a rate of 30 amperes. The cabs can thus 
travel between thirty and thirty-five miles per charge. 
It is intended, however, to have other electric supply 
stations besides that at Juxon Street, Lambeth, at 
other parts of London. The storage batteries are 
hung on springs underneath the vehicle. The manner 
of getting them into position is important ; in the 
supply station there are two hydraulic lifts, one of 
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very short stroke, the other long enough tol raise its Supply Corporation, at 3,400 volts, alternating with 
platform, which sinks level with the ground floor up a periodicity of 83 per second. To convert this into a 
to the charging gallery. The cab is first put over the continnous current, two alternating motor generators 
smaller lift, and under it is run a small iron trolley ; have been provided, each one with an output of 75 
this trolley is. then raised 'until the weight of the bat- kilowatts on the secondary side. These machines con­
teries, some 14 cwt. by the way, is taken. Four pins sist of a British Thomson-Houston alternator coupled 
are removed and the electric connections broken. on the same bed plate to a continuous current genera­
The lift is then lowered, and the trolley run on to the tor of the same make. The alternator is run up to the 
second lift, which raises it to the gallery, where it is speed by the cells, which it is afterward to charge, put 
run off and placed in position fOt· recharging, the in step with the London Electric Supply Company's 
charged cells being taken down and attached to th :� 
cab by a reverse operation. 

The driving power is transmitted from the motor to 

CRAIN GEAR. 

both of the rear wheels. For this purpose large driving 
rings are attached to the spokes, Hans Renold's latest 
laminated chain being used. It wil l  be remembered 
that this is not a sprocket chain, but reselD bles very 
closely an ordinary leather link belt, except that the 
links are of steel, and terminated at the under side of 
each end under the pins in V-shaped pieces, which en­
gage in similar V notches on the driving wheels. The 
.. chain " can therefore play sideways, and the wear is 
more uniform on that account. Very little noise is 
made by this gearing, and that which would be made 
by the motor and the jack-in-box gear, which is ar­
ranged on the countershaft, and which is necessitated 
by the fact that both wheels  are drivers, is deadened 
by being inclosed in a case thickly lined with felt. 

Steering is done by rotating the entire fore carriage, 
which turns on a ball-bearing racer, and is actuated by 
a hand wheel, as seen in the i l lustration. 

The current for charging the accumulators at JUXOIl 
Street, Lambeth, is received from the London Elect.ric 

SECTION OF DIFFERENTIAL GEAR. 

current, and the continuous current field then strength­
ened until the requisite volts pressure is obtained for 
charging the cells. The transformat.ion from high 
pressure alternating to low pressure continuous cllr­
rent is thus effected without the use of any intermedi­
ate transformers, with an efficiency of about 86 per 
cent. The Shoreditch Vestry have also entered into a 
contract with the company for the supply of current 
at its second charging station, which wiII probably be 
in the City. 

The engineers of the London Electrical Cab Com­
pany are of the opinion that, although up to the pres­
ent time accumulator traction, as applied to tramcars, 
has not been a marked success, it will prove satisfac­
tory in cabs, for the simple reason that the proportion­
ate weight of accumulators to load is very much greater 
in cabs than in trams. The accumulator is thus not 
hard and uneconomically worked, but gives out its cur­
rent at the most economical tension. This holds even 
at a variet.y of speeds, the regulator rendering it po;;· 
sible. Only when the very severest gradients hay'. 
to be ascended is the battery to any extent, and the l '  
not severely, overtaxed. For our  engravings we an· 
indebted to the Engi neer and the Electrician. 

---- -".�'''.H'_._-----
'I'he I u fl ueuce of M u sic. 

The influence of music upon the respiration, the 
heart and the capillary circulation is the subject of a 
paper, by MM. A. Binet and J. Courtier, in the Revue 
Scientifique (February 27). Experiments were made 
upon a well-known musical composer, and the in vesti­
aators endeavored to determine effects produced by 

I �lllsical sound alone, as distinct from those due to 
emot.ions aroused by pie0es associated with dramatic 
incidents or words. Isolated notes, chords in unison, 
and discords were first tried. Both major chords struck 
in a l ively manner and discords qu ickened the respira­
tion , the latter more especially. Minor chords tended 

! to retard respiration. 'When melodies were tried it 
I was found that all, w hether grave or gay, produced 
quickened respiration and increased action of the 
heart. The lively tunes produced the greatest acceler­
ation. 'Where the sound was wholly uncomplicated by 

I emotional ideas, as in single note� or chords, the heart's 
action was accelerated, but not III so marked a degree II as when a melody either grave or gay was played. 
During operatic pieces, or those wel l known to the sub­
ject, the acceleration attained its maximum. The in­
fluence of music on the capillary circulation w a s  tested 
by a plethysmograph attached to the right hand. The 
capillary tracings showed that a slight diminution of 
pulsation was usual ly produced by musical sounds, the 
effect being very small when sad melodies were played, 
but well marked when l ively airs were played . 

• • • • 

A PUBLIC �tECTRIC CAB IN LONDON. 

REMAINS of what seems to be a Roman basilica, with 
columns three feet in diameter have been found in 
tearing down a shop in the center of the city of Ches­
ter, England. 
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A NOTABLE PAIR OF HORIZONTAL TURBINES, 

(Continued from first page. ) 
steel and the ends are closed by massive cast iron 
covers, the turbines and draught chest being thus en­
tirely inclosed, as shown in the front page engraving. 
.The great weight of the flume, turbines and contained 
water is carried by two pairs of double I-beams, 20 
inches deep and 38 feet long, which extend the full 
length of the flume, a pair on each side. The load is 
transferred to these by bracket extensions of the end 
covers and by transverse I-beams on each side of the 
central draught tu be. 

The shaft in the wheels, which is made in two sec­
tions, is 10 inches diameter, 42 feet 2 inches long, and 
its weight is over five tons. The maSSIve clamp coup­
ling which connects these two sections of shafting in 
the center of the draught chest, shown in dotted lines 
in the accompanying diagram, weighs considerably more 
than a ton. Just outside the flume at each end are 
stands weighing 8, 000 pounds, which carry the journal 
boxes for this shaft. The two turbines with their com­
plete outfits weigh approximately 250,000 pounds. 

The wheel case (see accompanying illustration), which 
contains a number of graduated chut.es, and consists of 
an uppet· and lower plate connected by fenders or 
gate guards, is caRt in one piece. The chutes are hinged 
at a point near the inside of the case, and as the gates 
are opened or closed the chutes move with them. 
This provides an evenly distributed flow of the water 
around the wheel, which is delivered in gradually ex­
panding or contracting veins. The guards behind 
the gates relieve them from hydrostatic pressure, 
and the gates are easily opened or closed by means of 
a revolving ring and a series of levers which are 
operated by a segment and piniou. The hand wheels 
for controlling these gates are located at the front of 
the large flume. The case is  closed by a dome or ('rown 
plate, which carries the 
ring, levers and segment 
for operating the gates. 

'The wheel for this 
type of turb ine 
formerly made 
steel buckets 

was 
with 

which 
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increased the percentage. The wheels were guaranteed I gold, but so far as yet found ou 1., the ore is-Of low grade, 
to show an average efficiency of 80 per cent from three- and a large proportion of the veins have been so 
quarters to whole gate and develop 2,800 horse power broken by movements in the rocks that they cannot be 
under 40 feet head, and they exceed�d the guarantee followed. For this reason, the mines in the bed rock -
both in horse power and efficiency. cannot be worked, except on a large scale with im-

• . , . proved machmery, and even such operations are im-
Information About Alaska. possible until the general conditions of the country in 

The continued interest manifested by the public in reference to transportation and supplies are improved. 
everything connected with our great territory at the Through the gold-bearing rocks the streams have cut 
north, since the COlllmencement of the gold mining deep gullies and canyons, and in their beds the gold 
fever on the Klondike, has led to .the recent publica- which was contained in the rocks which have been 
tion of a hand book on Alaska, by the Bureau of worn away is concentrated, so that from a large amount 
American Republics, at Washington, D. C. The book of very low grade rock there may be found in places a 
treats of the geography and topography of the gravel sufficiently rich in gold to repay washing. All 
country, its climate and agricultural resources. its the mining which is done in this country, therefore, 
forests and fisheries, and its mineral resources. The consists in the washing out of these gravels. In each 
picture drawn is not a very agreeable one for the in- gulch, prospectors are at liberty to stake out claillls 
tending prospector. It is said that the country outside not already taken. In prospecting, the elementary 
of the mountains is a great expanse of bog, and large method of panning is used to discover the presence of 
and slllall iakes with thousands of channels between gold in gravel, but after a claim is staked and systelll ­
them, and it is claimed that the Yukon discharges a atic work begun, long sluice boxes are built of boards, 
volume of water one-third greater than that which the miners being obliged to fell the trees themselves 
empties from the mouth of the MississippI, Near its and saw out the lumber with whipsaws, a very labori­
mouth one is most struck with " the mournful, desolate ous kind of work. The depth of gravel in the bottom 
appearance of the country, which is scarcely above the of the gulches varies from a foot up to 20 or 30 feet, 
level of the tide, and covered with a monotonous cloak and when it is deeper than the latter figure, it cannot 
of scrubby willows and ran k grasses. For hundreds of be worked. The upper part of the gravel is barren, 
miles up, through an intricate labyrinth of tides, blind and the pay dirt lies directly upon the rock beneath, 
and misleading channels, sloughs and swamps, there and. is generally very thin. To get at this pay dirt all 
is to be seen the same dreary, desolate region. It is the upper gravel must be shoveled off, and this pre­
watered here, there and everywhere, and impresses one liminary work often requires an entire season, even in 
with the idea of a vast inland sea as far up as 700 or 800 a very small claim. When the gravel b deeper than a 
miles, where there are many points at which the river certain amount, say 10 feet, the task of removing it be­
spans a breadth of twenty miles from shore to shore. comes formidable. In this case, the pay dirt can some-
It seems as though the times be got at in the 
land d r a i n e d  by the winter season, when the 
ri ver on either side gravel is frozen hard, 

by s i n  k i n  g shafts 
through the gravel and 
drifting along the pay 
dirt. 

were set in the Illould 
and the ri ms cast to 
them. I t was found, 
however, that wheels so 
constructed were defi­
cient in strength for 
high heads. Sooner or 
later, the buckets be­
callie detached ft'om 
the ril lls. The new 
method is to l lIake the 
whole piece il l  one solid 
eastin g, formed by dry 
sand cores, and this sys­
tem has been adopted 
in building the present 
57 inch turbines. After 

THE WHEEL REMOVED FROM CASE. VERTICAL SECTION OF CASE. 

Prospecting is very 
difficult owing to the 
character of the surface, 
th e general formation 
being soft, the hills hav­
ing been worn smooth 
by glacial action, which 
left a layer of drift over 
the whole country to a 
depth of from 5 to 15 ft. 
This is frozen the whole 
year, with the exception 
of a few inches on the 
surface. After a creek 
has been prospected, 
the glacial drift must 
be removed. The trees 
and roots are taken 
away and a stream of 

the wheel was bored and fitted to its shaft, it was 
placed in the lathe, the rims were turned off, the shaft 
serving as the axis, and the whole piece was accurately 
�alanced. 

These turbines operate two 1000 horse power West­
inghouse electric generators, coupled directly to each 
end of the shaft. They run at from 144 to 160 revoltl­
tions per minute, an d the current is used for electro­
lytic refining. The varying speed of revolution is ne­
cessary in order to increase or diminish the current as 
conditions Illay require. 

The power of these wh eels is also utilized for driving 
an arc light dynaItlo and the two 50 horse power excit· 
ers for the large generators, the power being trans­
mitted from wheel shaft to dynamo by means of a 20 
inch double leather belt ; and there still remains a sur­
plus power in the wheels which is not being utilized at 
present. 

It is estimated that if a pair of these 57 iuch new 
American turbines of this design and capacity were 
placed in operation on the new water power at Niagara 
Falls under 140 feet head, they would develop 18,494 
horse power, and would req uire a shaft 15 inches dia­
meter to safely transmit the power, elStimating the 
power to be taken off at each end of the shaft, as is the 
case at Great Falls, Montana. 

Before shipping these wheels to Great Falls, the 
builders had them tested at the testing flume of the 
Holyoke Water Power Company, Holyoke, Mass. , and 
both the right hand and left hand turbine showed an 
average efficiency from three-quarters to whole gate in­
clusive of 81%; per cent, which is an excellent perform­
ance. In consequence of the turbines being req uired 
to stand the great strain due to 50 feet head, the buck­
ets were necessarily made very thick. Had they been 
made of the ordinary thickness, the percentage of use­
ful effect would have been increased to at least 83% to 
84 per cent. This was the judgment of a num ber of 
engineers who made an examination of the turbines. 
They were tested with the ordinary cylinder below the 
wheel, as all tests of this make of turbines have been 
made. Flarillg draught tubes or diffusers would have 

were a sponge into which all rain and moisture 
from the heavens and melting snow were absorbed, 
never finding their release by evaporation, but con­
served to drain, by myriads of rivulet.s, the great 
watery highway of the Yukon, which is formed by the 
junction of the Lewis and the Pelly Rivers. During 
the brief summer the whole population flocks to the 
river, attracted by the myriads of salmon, the banks 
being lined with camps of fishermen, who build their 
basket traps far out into the eddies and bends of the 
stream, and lay up their store of dried fish for the long 
Arctic winter. To fully appreCIate how much moisture 
in the form of fog and rain settles upon the land, one 
can do no better than take a walk through one of the 
narrow valleys to the summit of a lofty peak. Step­
ping upon what appeared in the distance to be a firm 
greensward, the ventu resome tourist will sink waist 
deep in a sinking, tremulous bog. " 

As to the climate, a series of six months' observa­
tions on the Yukon, not far from the present gold dis­
coveries, showed that the daily mean temperature, in 
1889-90, fell and remained below the freezing point 
from November 4 to April 21, the lowest tem peratures 
being 59° F. below zero in January and 55° F. below in 
February. Snow fell about one-third of the days in 
winter, and snowstorms of great severity IlIay occur 
in any IlIonth from September to May_ In June the 
sun rises at about 3 A. M. and sets at 10 :30 P. M. , giv­
ing more than twenty hours of daylight, and diffuse 
twilight the remainder of the time. The mean summer 
temperature rises to between 60° and 70' F., and in the 
vast network of slough and swamp, indescribably 
numerous clouds of mosquitoes are bred, which cause 
the greatest misery and annoyance to the explorer. 

Of the mineral resources of the country it appears, 
from a report made to the United States Geological 
Survey by Prof. Spurr, that not only gold, but silver, 
copper, and lead are found in Alaska, the Yukon dis­
tricts lying in a broad belt of gold-producing rocks, 
having a considerable width and extending in a gene­
ral east and west direction for several hundred miles. 
Throughout this belt occur quartz veins which carry 

water turned on, which, 
with the help of the sun, in time bares the pay streak. 
The course of the water is then turned along the hill­
side, a dam built and sluice boxes erected. These are 
made with corrugated bottoms, which catch and retain 
the gold. They are given a grade regulated by the 
coarseness of the gold ; if th e gold is fine, the 
grade is slight ; if coarse, a greater pitch can be 
given, which is preferable, as more dirt can be handled. 
The lack of water in these gulches proves a great hin­
drance in many cases. The seasons are dry, and only 
the glacial drip of the hills can be depended upon. A 
method lately adopted by which mining can be done in 
winter has proved profitable, besides doing away with 
t.he long period of idleness. This is called burning, 
and is done by drifting, melting away the frost by fire 
and taking out only the pay dirt, leaving the glacial 
d rift and surface intact. The pay dirt thus removed is 
easily washed in the spring when water is plenty. 

... . e . ..  
Curio u s  Obstruction to Pile Driving. 

After the great Boston f:re, according to the Shoe and 
Leathpr Reporter, the clearers and the cleaners dumped 
tons of burned, sodden ,  acid-eaten leather at the foot 
of Suuuner Street. It has all been found. Deep down 
below dirt and stone it has remained ever since, solidi­
fying more and more each year by its own weight and 
added pressure frolll the top. The pile dri vers who 
were at work on the foundations of the new union sta­
tion were the first to locate the leather beds. When 
the pile struck this mass, it stopped. No aIllount of 
hammering could budge it an inch. The pile emerged 
from the  encountet· with its head battered to pieces. 
The Italian workmen dug down to the lllass and hacked 
at it with pick and shovel, but could not even scratch 
it. They tried adzes, axes and crowbars on it, but 
could not dent it. They tried to blow it up with dyna­
mite, but the blast caromed around it. Finally the 
steam derricks managed to pull the stuff out of the mud. 

• • • • • 
THE horse car lines at Mayence, Germany, are to be 

replaced within a short time by a system of trolleys.­
Uhland's Wochenschrift, 
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FALL OF AN ELEVATOR AT THE TRACT SOCIETY 

BUILDING, NEW YORK. 

The Tract Society building, New York, was recently 
the scene of a painful accident, in which one of the 
elevators fell from the upper stories to the bottom of 
the shaft, killing the engineer and the elevator boy" 
The accident occurred late in the evening, and, fortu­
nately, when the rush of the day's business was over. 
The fact that the collapse happened in a modern and 
first-class city building, and that the apparatus which 
failed was put in by two of the leading and most suc­
cessful makers of elevator machinery, gives special in­
terest to the investigation which is now being made, 
the results of which will be given in a later issue. 
Briefly stated, the facts of the accident are as fol­
lows : 

For some reason, not yet ascertained, the safety 
clutches, which prevent the too rapid ascent or de­
scent of the car, were thrown in when the car was at 
the first or second floor, locking it fast. 'rhe engineer 
was sent for, and after he had released the clutch, he 
ascended with the elevat.or boy. The car was seen to pass 
the seventeenth floor, and shortly after it broke loose 
and fell the whole depth of the shaft. An investiga· 
tion of the wreckage showed that the cal' had evidently 
struck the overhead framing of the elevator shaft: that 
the eight half inch hoisting cables had been broken 01I 
abruptly at the same point, and that the safety clutches 
had faIled to grip the vertical guide bars which extend 
down each side of the shaft. 

The two questions which are being asked are, first : 
What caused the breaking of the eight hoisting cables, 
any one of which could ordinarily have held the 
weight of the car ? and, second, Why did the safety 
clutches fail to act ? 

In answer to the second question, it is stated that, on 
examining the wreckage, it was found that a bar, which 
the engineer had used to unscrew the capstan head, 
which releases the clutches, had been left in place 
and had jammed the apparatus so that it could not 
be closed. 

The safety clutches are of the well-known type made 
by the Otis Elevator Company. They are operated by 
a centrifugal governor, w hich is attached to the beams 
at the top of the elevator shaft. The governor is 
driven by an endless wire rope, which passes over the 
governor sheave at the top of the shaft and under 
another sheave at the bottom of the shaft. One end of 
a short length of rope is attached to this rope at the 
level of the bottom of the car, and passes under the 
car to a drum on the clutch mecaanism. The governor 
rope is thus made to travel at the same speed as the 
car. The governor is set for a certain s ,Jeed, and if the 
car exceeds this speed, the governor will rise. and, by 
means of connecting levers, will close a pair of eccen­
tric clutches, which instantly grip the governor rope 
and hold it stationary. The car being in motion and 
the rope stationary, the short connecting splice which 
runs to the clutch drum beneath the car is unwound, 
causing the drum to rotate. Two threaded horizontal 
bars pass axially into the ends of the drum, one having 
a right and the other a left hand thread. The un­
winding forces these bars out to the sides of the car, 
where they are connected by toggle joints with power­
ful nippers or pincers, which take hold of the steel 
guide,; on each side of the car with an extremely power­
ful grip. Even when the guides are freely greased, if 
a car weighing six thousand pounds is cut loose-as 
was recently done in experimental tests at the works 
of the Otis Company-it will be almost instantly 
arrested. In addition to the automatic arrangement. 
there is also a hand rope by which the elevator boy can 
set the clutches independently. To enable the car to 
be released after the clutch has been thrown in, a cap­
stan collar is provided on the drum shaft. This can be 
reached by raising a trap door in the floor of the car. 
On the present occasion it is supposed that the engineer 
used a short bar as a lever to turn over the capstan, 
and that, after winding up the drum sufficiently to re­
lease the clutches, he left the bar in the capstan. If 
so, it was this that cost him his l ife. for when the car 
fell, although the governor closed the eccentric clutches 
and the rope pulled the drum around as far as it would 
go, the latter was prevented by the bar from turning 
sufficiently to close the grips. It is said that the bar 
was found jammed over tightly against the edge of the 
trap door in a way that showed what a powerful pull 
the governor rope had exerted. 

It is considered that, had the engineer withdrawn the 
bar, the car would never have fallen. At the same 
time the occurrence should be received by the company 
as a valuable suggestion to rearrange the releasing 
mechanism so that even in unskilled hands a recur­
rence of this form of accident will not be possible. 

To determine the cause of the failure in the elevator 
mechanism is more difficult. Like the safety clutches, 
the plant, which is of the hydraulic type, is of a well 
tried and approved pattern and was put in by one of the 
best known makers in the country. Hydraulic elevators 
may be divided into five distinct groups, the system 
under discu�sion belonging to the fifth class : 

1. Hydraulic systems which take their pressure direct 
from the street wate�' mains. 

J C itutific �mtrican. 
2. Those which derive their pressure from an open 

gravity tank or. the roof. 
3. Those which use a closed roof tank, where the 

pressure is due to the hydraulic head, plus the pressure 
of the pumps. 

4. Those which use a pressure tank on or near the 
level of the bottom of the elevator machines. 

5. Those which obtain their pressure from direct 
connected steam cylinders or from weighted accumu­
lators. 

The above distinctions relate to the methods of fur-
I 1 

) 

TRACT SOCIETY ELEVATOR, SHOWING GOVERNOR 
AND ROPES. 

nishing the needed head or pressure. The elevator ma­
chines proper may be of the horizontal or vertical type 
and are of either the " piston " or •. plunger " variety. 
the former consisting of pistons working in bored 
cylinders and the latter of plungers or rams working 
through stuffing boxes in cylinders that may or may 
not be bored to fit the plunger. 

The elevators in the American Tract Society building 
are of the plunger tyre and pressure is maintained upon 
the elevators and the pumps are controlled by weigh ted 
accumulators. For the regular service of the elevators 
the water is supplied by a Crane high-duty, cross-com­
pound, crank pump. There is also provided as a relay 
to the main pumps a powerful duplex pump, and there 
is also a smaller duplex pump for night and Sunday 
service. The main pumps deliver water against an ac­
cumulator pressure of 250 pounds to the square inch, 
and the pumps are automatically governed by the rise 
and fall of the accumulator. 

. 

The plun ger cylinders e xtend half way up the shafts, 
the plunger being geared to the cars in the ratio of two 
to one. From the cars the hoisting cables, eight in 

.,.:_ ... a. I 

PLAN VIEW OF SAFETY CLUTCHES ON THE 
ELEVATOR CAR. 

number, pass over a sheave at the top of the shaft, 
then down below a sheave at the head of the plunger 
and are finally carried up and fastened to the overhead 
beams. The car is drawn up by the pull of the dead 
weight of the plungel·. When an ascent is to be made 
the discharge valve is opened, releasing the water from 
the cylinder and allowing the plunger to descend. To 
lower the car, water is admitted to the cylinder, so as to 
raise the plunger. The shipper rope leads from the car 
to a pilot valve, which in turn acts upon the main 
val ve, its action being similar to the floating Ie-vel' in 
common use in steam engineering. This guards against 
a too sudden admission or exit of the water ; for, how­
ever suddenly the shipper may be pulled, the main 
val ves will only open by degrees, thus insuring a 
gradual starting or stopping of the car. The water, 
under the accumulator pre�sure, enters the cylinder 
through a check valve, who�e office iH, in case of the 
bursting of any part of the pipe system, to maintain 
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the water in the cylinders and hold the cars stationary 
at the point at which the accident occurred. Such in 
brief is the hydraulic system as carried out at this build­
ing. The safety appliances are worked out on the well 
known lines adopted by the Crane Company, and the 
fact that they have hitherto given good satisfaction all 
over the country m akes the present deplorable acci­
dent the more puzzling, and will lend special interest to 
the pending inquiry. 

• • • • 
The Wellman Polar ExpedUIon. 

It was recently announced in the New York Herald 
that MI'. 'Walter Wellman was to be the leader of an 
expedition into the polar region. Three years ago Mr. 
Wellman was the head of an expedition which pene­
tI'ated far into the ice at the north of Spitzbergen. 
The new expedition will start north some time next 
June. taking the Franz Josef Land route. Mr. Well­
man has just returned from Europe, and held a long 
conference with Nansen concerning his plan, which 
Nansen' approved with warm terms. Mr. Wellman says: 

" My plan is very simple. We shall establish a sup­
ply station at Cape Flora, which has j ust been aban­
doned by Jackson. the English explorer, who returned 
without going as far north as N ansen did. Next 
autumn we expect to throw out a second supply sta­
tion, two or perhaps three degrees further north, or 
within seven or eight degrees of the pole. There we 
shall winter. The fo llowing spring, as soon as there is 
l ight enough to travel by, we shall set out with six 
men, sixty or seventy dogs and sledges, determined to 
lllll.ke the best possible use of the favorable season. 
The favorable season for work in that region is while 
the cold is stil l  great, slty at , temperatures from sixty 
to fifteen below zero. Then the surface is hard and 
sledging at its best. In June the power of the SUlllme-I' 
sun produces slush and renders travel difficult, if not 
quite impossible. 

.. Therefore, we shall have from one hnndred to one 
hundred and ten days in which to make our effort. 
Actually, all attempts to reach the north pole nowa­
days are dashes. Dr. N ansen made his dash from the 
Fram. Lieutenant Peary proposes to make a dash 
from the north of Greenland. 

" Dr. N ansen believes, if he had had a base of sup­
plies to fall back upon and a large number of dogs, he 
coule have reached the pole. He says it can be done 
in the way I propose, and I am naturally eager to have 
a try at it, and, if pOSSible, to plant the American flag 
at the spot where there is no other direction than south. 

.. I am well aware that many persons think nothing 
practical is to be gained by reaching the pole. It 
chances that I am an enthusiast in this field, and I ask 
neither public subscriptions nor universal consent. 
My p arty will be a mixed one as to nationalities, with 
a few Americau scientific men and the others N 01'­
wegians. "  

• . e ,  • 
P0881bllltIe8 of Trade with Central AfrIca. 

We are in receipt of a letter from Mr. J. H. Camp, of 
Lima, Ohio, bearing upon the question of the develop­
ment of our trade with Central Africa. Mr. Camp 
speaks with authority, having spent seven years at 
Congo, and he states that the inhabitants of Central 
Africa are alway!> ready to pay high prices for manu­
factured goods. provided they can be sure of obtaining 
a really durable article. At present there is a great 
demand for all c :asses of building material and house­
hold goods. There is a demand for all classes of textile 
goods, from calicoes to heavy blankets, and the superior 
class of tools made in the United States, including car­
penter's tools and American axes, would sell readily 
among a people who are endeavoring to climb to the 
level of civilization. In exchange we would receive 
ivory, gold, precious stones, fine timbers, rubber, etc. 

In conclusion our correspondent writes : " I  may say 
. that, a.fter a thorough search over that great and rich 

equatorial country, I find that we are the only country 
of any great importance which has not taken steps 
toward permanent representation there. A set of 
consuls, properly located, would bring millions of dol-
lars annually to our manufacturers, and keep thousands 
of idle operatives busy. I trust that befoI'e long our 
national association of manufacturers may be able to 
aid in opening this great and new country to our com­
merce, and I am sure that our people would be greatly 
surprised at the results which would speedily follow." 

. . . � .  
DR. H. B. Guppy, English scientist, has just returned 

to Napoope, Hawaii, after spending twenty-three days 
alone on the sUllllllit of Mauna Loa, the famous vol­
canic mountain, at an elevation of 13, 000 feet above the 
sea level. During this time he lived principally on 
rIce, bread and coffee. He used melted snow to furnish 
the water. Dr. Guppy lost considerable weight, but is 
none the worse for his trip. He made many explora­
tions on the crater, in addition to collecting such flora 
and fauna as could be found upon it. The crater was 
found to be seven miles in circumference. It was gen­
erall�' tilled with steam during the doctor's stay on the 
mountain. One day a section of rock measuring 300 by 
1 , :.100 fept, s l ipped into the crater, and the landslide con· 
tinued for seven hours. 
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THE HEIlET IRRIGATING DAM, SOUTHERN 
CALIFORNIA. 

A very remarkable undertaking has j ust been con­
cluded in Southern California in the completion of the 
great Hemet dam, in Riverside County. In height it 
is second only to the CI'Ystal Lake dam of the Spring 
Valley W ater Works, near San Francisco. 

Riverside is one of the most newly formed of South­
ern California counties, and in natural advantages of 
soil, climate, and productiveness, it is surpassed by 
none, With irrigation the g!'Owth of all temperate 
and some tropical plants is amazing. 

The rainfall of the locality is below the average of 
Southern Cali fornia. if anything, and is unevenly dis­
tributed, falli ng almost entirely in the winter months 
and early spring ; but the mountains. which rise to an 
altitude of over 10.000 feet, afford storehouses of snow, 
which, melting during the hot season, affords an ever 
flowing stream of the purest water, of volume sufficient 
to irrigate all the producti ve lands 0f the surrounding 
country. The slopes of Mounts San Jacinto and Gray­
back, the former 10, 987 feet in altitude and covel'ed 
with snow the greater part of the year, provide an im­
mense watershed whose outlet is the San Jacinto River. 
of which South Fork, flowing through Hemet Valley, is 
the largest tributary. The exact data for the whole 
district is wanting ; bnt the area of the watershed of 
the tributary is estimated at 150 square miles. 

The outlet to Hemet Valley is a narrow canon,  with 
sides of granite, through which the stream plunges for 

J t itnt if i t  �tUtritan. 
with occasIOnal interrup­
tions unti l  a height of 
122 '5 feet above the creek 
bed, or 135 '5 feet above the 
l o w e s  t foundation was 
reached, and at this level 
it remains for the present, 
t h o  u g h  ultimately the 
height will be increased to 
160 feet. The site of the 
dam seemed specially cal­
culated f o r  a Illasonry 
stl'l1cture because of the 
excellence of the bed rock 
foundation. There w a s  
abundance o f  good granite 
and sand right at hand, 
and the canon itse:f was 
very confined. 

A rock fill dam was first 
considered, but as the side 
wa.!ls of the canon were no 
higher than the maximulIl 
of the height of the dam 
proposed, most of the rock 
would have had to be hoist-
ed and transported f!'Om 

VIEW OF THE DAM FROM DOWN STREAM HEIGHT 110 FEET. 

quarri
.
es above and below. Moreover, the volu llle of i base and 

.
has a batter of one �n ten on the water face 

material to be handled wou ld have been so much great- I and five 1Il ten on the lower Side. Its present crest IS 
er than for a masonry dalll that there was no apparent 260 feet long. The length at the bottom is but 40 feet. 

economy in such a struc- , It was carried up with full profile to the height of 110 ,-------------------------------------, 
ture. The sit

,

e chosen was 'II feet above base, where it is 30 feet in thickness. Here 
inaccessible, and an expen- an offset of 18 feet was made and the wall reduced to 
sive road with heavy grades a thickness of 12 feet. At the top it is 10 feet thick. 
had to be constructed, in- , The dam is arched up stream, with a radius of 225'4 
volving very great expense. ' feet at the upper face on the 150 feet contour, a nd it is 
The stripping of the foun- built of uncoursed rough granite rubble laid in Port­
dations occupied several land cement concrete thi'oughout the body of the 
months, and a cable way work, the faces for 3 to 4 feet in thickness being laid in 
was utilized for dUlllping' CPI l i el lt  mortar with large sto.nes especially selected for 
water below the dam site. t rue faees and bed�. None of the stones are cut, al­
A . .  pot hole " encountered though the facing stones were roughly scab bled. All 
direct ly below the base of the stones were washed clean before leaving the quarry 
the dalll was excavated, with jets of water through a hose at considerable 
and several weeks were pressure. This washing was usually done after the 
thus employed. This was stones were chailled and before they were hoisted 
filled with bowlders and above reach. 
gravel l ightly rammed, and The total cubic contents of the dam are 31, 105 cubic 
might have been built over yards, and 20,000 barrels of cement were used, which 
with perfect safety, but it cost about $5 pel' barrel on the ground. 

THE AQUEDUCT-mRIGATED LANDS IN THE VALLEY BELOW. 

was determined to take no T he stone was all q uarried within 400 feet of the 
chances. A countedrench dam and was hoisted and conveyed to t.he wall by two 
of irregular d e  p t h and cableways, each about 800 feet long, and the cable be­
width was cut in the rock ing 172 inches in diameter. Two derricks, operated by 
on either side from bottom a 36 inch Pelton wheel, one at each end of the dam, 
to top, as an anchorage for were placed so as to receive and deposit the loads di­
the masonry. Cement had rectly from the cable and swing t hem into pmsition. 
to be hauled fmm Hemet The concrete used to embed the blocks of stone was 
S t a t  i o n ,  a distance of mixed in the proportion of one cement, three of sand 

nine miles, making a total descent, in that distance, of twenty-three miles and with an ascent of 3, 200 feet, at and six of broken stone. crushed so as to pass through 
2,000 feet. The altitude of the dam is 4, 300 feet, and a cost of $1 per barrel. A sawmill for the cutting of a Dlesh of 272 inches. The stones were placed not less 
the climate at this point frosty and the country barren. timber was one of the accessories. and over 1, 500,000 feet than 6 inches apart and the space filled with smaller 

The project of utilizing the water at this point was were thus pro videa. The dam is 100 feet thick at the stone, all well rammed into place with iron ranuners. 
first broached in 1886, and plans were 
drawn for an impossible dam, four 
feet in thickness from top to bottom 
and curved, the convex face being up­
stream. I t was to be constructed of 
cut stone laid in cement and it was to 
have the shortest possible radius. This 
plan was abandoned, and on the reor­
ganization of the original company it 
was decided to first utilize the waters of 
the living stream to their fullest ex­
tent, and to conduct them to a tract 
of 7, 000 acres of valley land owned by 
the company and over which it was 
proposed to distribute the water in 
pipes. 

For this purpose a 13 inch pipe line 
, was laid at the junction of Strawberry 
and Sout h  forks, and conducted 3� 
miles down the canon to the lands. 
The storage dam, though cont.emplat­
ed. was deferred for some years on 
account of financial reasons, until it 
was found that persons hesitated about 
acquiring lands which were supplied 
through a source that was regarded as 
a temporary expedient. On this ac­
count a storage reservoir was demand­
ed, and work on a darn was inaugu­
rated on the 6th of January, 1892, and 
canied on until floods and inclement 
weather compelled a snspension of 
construction for several months. At 
this time the dam had reached the 45 
foot contour. 'Vork was again resum­
ed in 1893. and carried on wi thout cessa· 
tion until the dam had reached a height 
of 107 feet, but again floods interru pt­
ed. and it  was not until the fal l of 1895 
that wC\rk was resumed, and continued 

THE HEMET DAM DURING CONSTRUCTION, SHO WING THE ROCK CRUSHER. TRAMWAY AND THE DISTANT VALLEY, 
NOW THE BED OF THE RESERVOIR. 
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A bedding of  concrete 3 inches or  more in thickness 
wa, made for each of the large stones. The use of ce­
ment enabled unskilled laborers to perform much of 
the work. Stone masons were only employed on the 
facings. Wages were $1. 75 for laborers ; stone masons 
were paid from $3 to $3. 50 per day. The total cost was 
somewhat below $200,000. 

The capacity of the reservoir created by this dam 
is 10, 500 acre feet, equal to 3, 430,000,000 gallons of 
water. At the ultimate height, 160 feet, the water in­
closed would be fully three times greater. At ordinary 
requirements this would irrigate 15,000 acres. 

The above particulars of the enterprise are from a 

rt�����::-�-lt-:;\i � 
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J. W. T- OLAN'S 
GAS EXHAUSTING APPARATUS 

t . 

:�:-��3;;} - - - - -

W. H. BURLAND'S 

J c itutif ic �tutri,au. 201 

A FEW NEW INVENTIONS. I or one ten-thousandth of the original q uantity of gas, 
We give a group of illustrations of patented inven- and so on until, after the tenth manipulation, the resi­

tions taken from patents recently issued from the dual gas in the bulbs and ring, e9, will be one-quintil-
United States Patent Office. l lionth of said original quantity. 

The selection has not been made with the view of J. W. T. Olan, of New York, is the inventor of this 
showing any special class of inventions, but merely to I apparatus. 
show the great and diversified activity that prevails TILTING SADDLE BAR AND SEAT POST FOR BI-
among inventors. CYCLEs.-The object of this invention, which has been 

GAS EXHAUSTING ApPARATUS. -This exhausting ap- patented by Charles Wooster, of New York City, is to 
paratus ii, designed for use in connection with the ex- secure an easy, adjustable saddle which may be 
hausting of the bulbs of incandescent electric lamps. rendered adaptable to any rider, or to the same rider 

It has many features in common with other mercurial under different circumstances. 
pumps, also many that are novel. It quickly produces The seat bar is jointed to the saddle post and pro-

C. WOOSTER'S 
TILTIN G  SADDLE BAR AND SEAT POST FOR BICYCLES. 

W. SCBMIDTS COMBINED .S rEAM 
EN GINE A N D  STEAM GENERATOR. 

B. C. BATCHELLER'S ELECTROPNEUMATIO CmCUIT OLOSER. 

tfJ.? A 
J6 A' _ _  

GUMMING APPARATUS . .9 b:b==;=��=fil 

W. H. McCOY'S 

ANGLE BORER. 

F. P. BARNEY'S 
SELF OLOSING GAS BURNER. . 

W. BELL'S 
OIL I)AN. 

paper read before the Technical Society of San Fran­
cisco by James K Schuyler. C. K 

• • • 
The K napp Kollet- Boat Launched. 

The roller steamer desi�ned by Lawyer Knapp, of 
Napanee, was succes�fully launched at Toronto, Sep­
tember 8. The vessel is cylind rical , 110 feet long and 
25 feet in diameter, and has a 60 horse power engine at 
each end. It is made of three-eighths inch boilet· plate, 
and has an innet' and outer casing with watertight 
space between them. The engines are expected to 
drive the onter cylinder rapidly around and make it 
roll over the water, the inventor looking for a speed of 
at least forty miles an hour. 

H. MUIR'S 

ADJUStABLE HANDLE BAR FO R BIC YCLES. 

SOME RECENTLY PATENTED INVENTIONS. 

a very high vacuum by simply raising and lowering the 
vessel of mercury. 

Each manipulation of the vessel, gO, up and down will 
exhaust from the lamp bulbs and the !'ing, e�, n inety­
nine one-ltundredth)l of what remains of the gas at the 
beginning of each manipulat.ion, leaving only one one­
hundredth b·�hind. Thus, if the first lllanipulation, 
when the ait' was driven out from the vessel, k3, he not 
considered, the rern!lining quantity of gas in the bulbs 
and ring. e2, after the first effective manipulation of the 
v essel, g3, in the manner descri bed wi l l  be one one-hun­
dredth of the original quantity of gas. Aftel' the sec­
ond manipulation the residue will be one one-hull­
dredth of what remained after the first manipUlation , 

J. FLINDALI/S 
AIR COMPRESSING AND OOOLING APPARATUS. 

vided wit h a serrated sector which is capable of being 
clamped in any desired position by a follower placed 
in the side of the seat post and pressed by a level' 
scre w. 

This device permits of adapting' the saddle to different 
persons. and it permits the same rider to vary his posi­
tion from time to time. 

COMBI:'fJW STEAM ENGINE AND BO ILER .-We give 
a sectional view of a new form of steam engine patented 
by W. Schmidt, of Ballenstadt, Germany. 

This invention relates to steam boi lers and engines 
in which the cylinder of the engine is either partly  or 
wholly arranged in t.he boiler. There are combined 
steam engines and boilers in which the cylindet· is aI" 

© 1897 SCIENTIFIC AMERICAN, INC.



202 J t itu tifit jmeritau. 
ranged within the steam space of the boiler, and there l OlL CAN.-The engraving shows an oil can designed 
are other combined steam boilers and engines in which for filling the fountains of oil lamps. The can is pro­
the cylinder is arranged within the steam of the hot vided with an attachment which stops the flow of oil 
gases issuing from the boiler furnace. Neither of these when the fountain is full ; it also admits of seeing the 
arrangements have met with the desired success. oil in the font. The oil can is provided with a spout 

[SEPTEMBER 25, 1 897. 
Science Notes. 

If the Roentgen rays come into general use for cus­
toms ,examinations, the dry plates of the amateur pho-­
tographer will be ruined. 

Mr. Hiram S. Maxim was the first man to pay a fare 
for the use of an electrical cab when t hey began run­
ning in London a short time ago. 

The:members of the Bryant Mount St. Elias exploring 
expedition report a failure as far as scientific results 
were concerned, but they brought back samples of 
good looking copper ore picked up along the Alaskan 
coast and report the discovery of ledges of considera­
ble magnitude. 

The purpose of this invention is to overcome the de- of the usual description, and to the top of the can is 
fects of the former devict-s, and to produce a combined attached a small auxiliary reservoir, E, containing a 
stt-am boiler and engine that is able to yield a high use- liqUId. A tube of small caliber dips in the liquid in 
ful effect, that requires repairs at very long intervals the small reservoir and extends over the tip of the 
and does not need continual attention. These advan- spout, as shown. Another small tube extends from 
tages are attained by arranging the cylinder of the the top of the small reservoir through the top of the 
engine within the interior of the boiler, with the lower can into the air space. So long as the oil in the font 
end projecting into the firebox. The cylinder serves as is below the can nozzle, air enters the smaller tube, 
a stay to the crown sheet. The engine is single acting and bubbling up through the liquid in the small reser­
and the valve iR placed in the steam and water room of voir, supplies the air space of the can so as to allow The trustees of the Boston Public Library will pub ­

the boiler. In addition to the heating surface fur- the oil to flow out ; b ut as soon as the oil in the font lish all exhaustive " Bibliography of Anthropology 

nished by the firebox, a number of drop tubes are pro- covers the mouth of the small tube, air can no longer and Ethnology of Europe. " It was prepared by W. Z. 

vided which add greatly to the steam generating ca- enter the can, and the oil is prevented from flowing by Ripley, of the Massachusetts Institute of Technology. 

pacity of the boiler. atmospheric pressure. The list of references cited includes 1, 500 titles taken 

ANGLE BORER. -This instrument is used in con- This invention is patented by William Bell, of Bay from original sources. There will also be references to 

nection with a bit brace for boring holes at an angle Side, N. Y. original maps. 

with the angle of the brace. SELF-CLOSING GAS BURNER.-In the use of coal gas From Science we learn that the United States Geo-
The shaft, f, which fits the bit brace passes through for lighting purposes the extinguishing of a light with- logical Survey has appropriations for the present fiscal 

a sleeve, A, having an arm, a, to which is adj ustably out the careful closing of the gas supply to the b urner year as follows : T he topographical surveys $175,000 : for 
clamped a rod, c, jointed at one end to the sleeve, B, is a constant and alarming cause of danger. Many gas geological surveys and researches, $100,000 ; for investi­
and in which is journaled the shank of the chuck, C. fixtures exist in which the valve has not the proper gation of coal and gold in Alaska, $5,000 ; paleontology, 
The shank of the chuck, C, is connected by a universal stops. Such cocks or valves are liable to be turned so I $10,000 ; chemistry, �7,000 ; gaging streams and w�ter 
joint, D, with the shaft, f. The chuck, C, receives the as to extinguish the light and turned enough farther supply, $50,000 ; mmeral resources, $20,000. BesIdes 
shank of any bit. to permit the gas to escape. Many lives are annually there are allowances for illustrations, printing, etc. The 

This device is the invention of William H. McCoy, of lost by asphyxiation from self-illuminating gas, and same bill also appropriates large sums for other surveys 
Miller's Falls, Mass. often attributed to self-destruction when the fault of the public forest lands, Iudian Territory, etc. 

GUMMING ApPARATUS.-One of the figures in the was with the gas fixtures. Pure coal gas, formerly The barkentine Maggie arrived at North Sydney on 
engraving shows an apparatus designed for applying used, by its offensive odor gave at least notice of its August 31, from Nachook, Labrador, bringing news of 
gum too labels. The gum being contained in a bottle escape ; but natural gas and the modern water gas, the Dominion government's Hudson Bay expedition 
which forms the font, the gum is held in the bottle by while more deadly, give no warning of their presence. steamer Diana, which left Halifax last May. She is  in 
atmospheric pressure and is let down into the trough Mr. Frank P. Barney, of Chartley, Mass. , has patent- t,he north to determine if the waters of Hudson Bay 
as it is . used. The body of the device is furnished ed a device which is designed to prevent the possibility may be navigable for grain steamers during the sum­
with a holder for the mucilage brush ; also with a of the escape of gas from a burner after the light has mer months. On July 15 the Diana was nipped in the 
scraper. been extinguished. The engraving shows two forms ice near Fox Channel, when her rudder was carried 

To apply a bottle of mucilage to gumming apparatus, of device for this purpose. In one of these the valve is away and the port side was badly strained. Repairs 
it is only necessary to perforate the cork and slip it inclosed in the burner tube, which is open�d by ex- were effected, and on August 13 she continued her voy­
over the nipple at the top. A small vent hole is made pansion of the rod, 8' ,  when the rod is heated, and which age for Cumberland and Fort Churchill in Hudson 
in the stopper, which may be b rought into connection is closed when the rod is cooled . In the other form Bay. 
with the vent formed in the top of the device when it is the stress of the cold wire, 8' , holds the valve closed, In order to ascertain whether it is possible for a hu­
required to return the mucilage to the bottle. When and the expansion of the wire when heated permits the man body to become completely dissolved by sub merg­
the vents are adj usted so as to admit air to the bottle, valve to be opened automatically by the spring. ing it in a solution of crude potash, an experiment was 
the trough of the apparatus may be turned so as to The operation of this burner is as follows : The rod, tried a short time ago at the Rush Medical College, 
cause the gum to flow back into the bottle, when 8', which extends through a hole in the center of the Chicago, Ill. , in the i nterest of the district attorney, 
the bottle may be removed and corked for future use. yoke, is adj usted by the thumb nut, 9, to hold the valve who wished to con vict of murder a man who was ac-

This invention has been patented by W. H. Burland, disk to the valve seat, so as to prevent any gas passing cused of killing his wife and making away with her 
of Punta Gorda, Fla. to the burner. When so adj usted, the rod is firm ly body by subjecting it to the action of potash. The ex-

BRAZING ApPARATuS. -We give an engraving of a clamped by a dlalnp screw. By hol<1 ing a taper or a periment showed that alt hongh the cadaver remained 
blast lamp for brazing, soldering, etc. , embodying sev- match against the rod, 8, the rod quickly expands, the in the bath for a considerable length of time, nothing 
eral improvements which render it economical and valve is partially opened, the gas ignited, an d as the remained but a few bits of bone, which presumably 
efficient. rod, 8, expands, the flame burns bright. When now the would also have become dissolved if allowed to remain 

A closed tank contains a liquid fuel, such as gasoline ; gas is turned off to extinguish the flame, or the flame longer. 
also air under pressure. A coiled pipe extends from the is otherwise extinguished while the gas is turned on, 
bottom of the tank to the burner, and is closed by a the rush of gas and the absence of the heat of the 
screw valve, D',  which serves to regulate the flow of flame cause the rod to cool quickly and contract, there­

,vapor to the combustion tube, D'. The latter is per- by closing the valve and preventing the escape of gas. 
forated, and h as upon its inner and outer ends forks ADJUSTABLE H ANDLE BAR FOR BICYCLES.-Many 
for supporting a soldering iron. Below the burner there attempts have been made to produce a h andle bal' for 
is a cup, D, which surrounds the tube and is designed bicycles which could be quickly adj usted, and which 
to contain a small quantity of gasoline for the prelimi- would retain its adj ustment wit hout danger of alt era­
nary heating of the b urner. A pump, E, which also tion even under heavy strain.  H. Muir, of Chicago, 
forms the handle of the lamp, is employed to create the IlL , has invented a handle bar which seems to fulfill 
initial pressure necessary to force the gasoline up to these requirements. 
the burner. The bottom of the lamp is made funnel- This device, which is shown in one of the illustra­
shaped for convenience in fillin g, and is provided tions, has the halves of the handle bar pivoted to the 
wit.h a screw plug through which the gasoline is in- handle bar post, the upper end of the latter being 
troduced. threaded to receive a nut having a circumferential 

This apparatus is the invention of John C. Dupee, of groove and a milled flange. In the groove is placed a 
Chicago, Ill. collar, which at diametricall y  opposite sides is con-

ELECTRO-PNJj;UMATIC CIRCUIT CLOSER. -This in- nected by means of links with the two parts of the 
vention relates to pneumatic dispatch or transmitting handle bar. By turning the nut, the ends of the 
apparatus employing a column of air which fills a handle bar are moved u p  and down as occasion re­
conduit wherein a carrier or series of carriers are pro- quires. 
pelled by the air pressure as the motive force, and the AIR COMPRESSING AND COOLING ApPARATUS. -John 
improvements relate to a circuit-closing device ope- Flindall, of Chicago, Ill. , has recently patented an ap­
rated by variations of pressure taking place in the air paratus for cooling and compressbg air. 
column as the carrier passes. It provides a simple and cheap m eans of refrigera-

This invention provides means for indicating the tion, by utilizing the water of the house supply, which 
passage of the carrier by any fixed point. 'rhe inven- automatically compresses and cools air, which by sub­
tion is especially designed for closing an electric circuit sequent expansion absorbs heat and produces the tem­
which locks the 3ending apparatus at the next station perature desired. 
on the line of a pneumatic dispatch system, or it may For a full description of this invention, the reader is 
be used to indicate at some distant place that a car- referred to Mr. Flindall's patent. 
riel' has passed a given point. 'l'his will be of use in _ ' .  I _ 
determining the velocity of carriers in the tube, or in THE History of the Cross Hairs in Transits, etc. , is 
showing w hether or not a second carrier should be in- discussed by E. Hammer in the Zeitschrift fur Ver­
troduced into the tube. The dispatch tube is con- messun gswesen for 1896, says Engineering News. He 
nected by small tubes with the diaphragm cell pro- ct'edits William Gascoigne, of England, with the first 
vided with a diaphragm carrying an electrical contact use of hairs for this purpose, in 1640, or a little earlier. 
held normaUy away from an insulated contact screw Gascoigne fell at the battle of Marston Moor in 16440. 
supported in the wall of the cell. When the carrier, C, He speaks of only - hair and thread. In 1662 Malvasia 
moves in the direction shown by the arrow past the employed, besides hair and vegetable fiber, silver wires. 
tu be, b, the excess of pressure at a will be transmitted to In the middle of the last century, glass and mica plates, 
the diaphragm, causing an electrical contact and thus with engraved lines, were employed in place of cross 
producing a signal on the bell connected in the cit·cuit. hairs ; as described by Brander in 1772, and used by 
When the carrier passes the second tube, equilibrium Breithaupt in 1780. Spider webs were not thought of 
is restored and electrical contact is broken. until 1775, when their use was advocated by Fontana. 

This device is the invention of B. C. Batcheller, of In 1818 Struve employed fine glass threads, and plati-
Brooklyn, N. Y. num wire has been tlubstituted in recent.yeal·s. 

Additional information concerning the use of acety­
lene is furnished in the simple method devised by A. 
E. Murphy, of Essex, England, for blowpipe work and 
in atmospheric b urners, and communicated by him to 
Nature. An ordinary Bunsen b urner of special dimen­
sions is employed, with a very small j et for the gas­
this for the laboratory-and the burner tube is covered 
with a cap to excl ude dust when t he b urner is not in 
use. The acetylene is generated under about seven or 
eight inch es water pressure ; with six inches pressure a 
perfectly clean flame of good size can be obtained, the 
flame burning steadily and noiselessly, with a consump­
tion of abou t  one cubic foot of the gas per hour. The 
flames are found to be possessed of great heating power, 
one volume of acetylene being for practical purposes 
nearly twice as effective as one volume of ordinary gas. 
This, it is declared .  means an immense saving of time in 
all heating operations, and in many cases the use of a 
blowpipe can be dispensed with, the burner alone being 
quite hot enough for s mall fusions ' and simple glass 
making operations. 

An important subject about which very little experi­
mental information is on record is that of the support· 
ing power of soils, but recently the city engineer of 
Vienna has taken up the in vestigation and designed an 
instrument for exact measurement., and also a practi­
cal apparatus for th(l use of buildel's and bridge 
builders, says the Rail way Review. He bas ascertained 
that u p to a certain limit the depth to which a given 
loaded area sinks is di rt-ctly proportional to the load 
which it bears, and this limit should in no case be ex .. 
ceeded. His apparatus consists of a base plate and cyl­
inder into which a plunger is fitted and upon which 
weight can be placed corresponding successively to 
uniform pressure per unit of area. The corresponding 
sinking of the plunger i nto soil is  then very precisely 
measured by a micrometer upon a multiplying column. 
For practical use of builders this apparatus is replaced 
by a rod carrying a divided head, upon which a tube 
containing a spiral spring is fitted. T he end of the rod 
is provided with a number of tips of various deter­
mined areas, in order that one adapted to the nature of 
the soil may be selected, and, by pressing this on vari­
ous portions of the ground to be tested and taking 
readings from the spring scale, the relation between the 
pressure and the penetration may be obtained. 
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A LARGE STATIC lIACHINE. 

Messrs. Waite & Bartlett, of this city, have just com­
pleted for Dr. F. A. Gardner, of Washington, the 
largest influence or static machine ever made. It is to 
be used for generating electricity applied as a thera­
peutic agent, and it is of sufficient size to admit using 
it for the treatment of several people simultaneously. 

Presuming our readers are familiar with ordinary 
static machines as described in several 
numbers of the SCIENTIFIC AMERICAN 
and SUPPLEMENT, we will confine our­
selves to a brief description of this par­
ticular machine. 

The machine is furnished with a her­
metically sealed case made of quartered 
oak and plate glass. The case is 10 feet 
long, 5 feet wide, and 7 feet high inside 
and is supported a few inches from the 
floor by six legs. 

The main shaft, which is of steel, is 2 
inches in diameter and turns in ball 
bearings. It carries eight plate glass 
plates 60 inches in diameter and % inch 
thick. Between the circular glass plates 
are supported the fixed plates which carry 
the armatures. 

The conductors extend through the cas­
ing and are provided with spherical ter­
minals 8 inches in diameter, and with con­
densers and sliding discharge rods.  

A small Toepler-Holtz lllachine havin., 
a 28 inch revolving plate is placed in the 
casing, and may be brought into connec­
tion with one of the armatures of the large 
machine, when it becomes necessary to re-
new the charge. The small machine may 
be driven by hand ; an electric motor operates both. 

This machine is capable of yielding a 30 inch spark 
of large quantity. The discharge is tel'l'ific. It req uires 
a person of unusual nerve to remain quiet d uring the 
disruptive discharge of the machine, and yet the current 
can be controlled so as to admit of treating the most 
delicate and sensitive parts of the body. 

The machine, taken altogether, is a very creditable 
piece of work, in which the makers may j ustly take 
pride. 

• • • • •  
THE KING OF SIAlI. 

The close of the season which was marked by the 
Diamond Jubilee celebration was invested with special 
interest by the visit of the Kin g  of Siam, the latest 
Oriental potentate to declare himself a supporter and 
advocate of European culture and 
progress. The portrait we publish 
of his Majesty, King Chulalongkorn, 
and some of his sons, will give our 
readers a good impression of this 
highly intelligent and amiable ruler 
of what may be called the last virgin 
kingdom of Asia, and that impres­
sion will certainly be confirmed 
and strengthened by closer inter­
course. The world has heard a 
good deal and seen ample proof of 
Japanese receptivity and go-ahead­
ness. The prediction may be haz­
arded that now that the Siamese 
have decided to imitate Europeans, 
they will show not less intelligence 
and e;lergy in shaking off the 
trammels of centuries and in catch­
ing up the age. It is both fortunate 
and gratifying that the present 
sovereign of Siam, to w ho�e initia­
tive and example the change is 
mainly due, is inclined to regard 
this country with a special admira­
tion, and to take English custOIIl.S 
as his pattern and example. 

Cbulalongkorn has had a long 
experience of the work of govern­
ment, having succeeded to the 
throne in 1868, when he was only 
fifteen years of age, and during 
that period he has seen his c(.untry 
pass through several graye crises, 
of which the most serious occurred 
only three years ago, when it seemed 
as if French ambition could not be 
warded off. Everyone acquainted 
with the diplomatic history of that 
episode is aware that the good sense 
and patience of the King played a 
prominent part in effecting the 
pacific settlement that was finally 
attained in the spring of last year 
by the con vention signed by Eng­
land and France. That convention 
guarantees the independence and 
neutrality of Siam, and could not 
be broken by either of the signa­
tories without bringing the other 
into the field as the champion of 

Jtitutifit jmtritau. 
Siam. Its practical value and significance therefore 
is that Siam has obtained a breathing space which 
will enable her to develop her resources, introduce 
needed administrative reforms, and generally strength­
en her position. . How clearly the King has seen these 
facts, and how quick he has been to begin the necessary 
measures, is shown by his early departure for those for­
eign lands to which his own has now to assimilate itself. 

GIGANTIC HOLTZ MACHINE. 
If the King has visited Europe from those high and 

meritorious considerations, it must also be admitted 
that his decision bri ngs within our ken a very charm­
i ng personal i ty. No Oriental potentate wil l  leave a 
1Il0re · favorable impression behind him than the 
Siamese ruler, w hose character, disposition , and de­
po,tment wi l l  atr raet unq ualified admimtion here as 
placing h is l\1a.iest�' at once I'n rapport with English 
gentlemen. 'rhe King's knowledge of English, which 
dates back from the time of his childhood, when he 
began his studies II I l der an English go\'erness, is very 
cunsidel'able, and wi l l  undoubtedly si lliplify his rela­
tions here, and at the same time contribute to a more 
perfect and harmonious understanding. It is stated 
on good authority that during the voyage to Italy from 
Bangkok on board the royal yacht Mahachakhri, the 

THE XING OF SIAM AND CHILDREN. 

203 

King ordered that only English should be spoken at his 
table. His Majesty has also specially arranged for the 
education of his sons in the first place in England. 

The Crown Prince Somdetch has an English gover­
nor, Col. Hume, an officer' who served for a long time 
on the staff of Lord Roberts, in India, and severa) 
English tutors have superintended his studies. He is 
a young and intelligent prince, of whom every one 

speaks well, and who worthily repre­
sented his father during the recen t  cere­
monies. The next son, Prince Borapar, 
although now a cadet at the Potsdal l l  
Military School, also had the basis of  his 
educatiun laid in this country, and when 
he was sent to Germany to undergo the 
severe military and educational training 
to which princes are subjected in that 
country, he a8tonished his examiners by 
the excellence of his papers at the preli­
minary examination. The board sent the 
Siamese prince's replies to the Emperor 
William, who, in turn, passed them on to 
his sons with the comment, " These are 
what good examination replies should 
be like. " The third son, Prince Abha, has 
been specially educated for the sea, and 
was trained at one of our best naval 
schools at Greenwich. We believe that 
he was allowed by the First Lord of the 
Admiralty to take part in one of the 
naval examinations, and that he did re­
markably well in most of the subjects, 
and only broke down in " religion,"  which 
is scarcely surprising. He accompanied 
his father on board the Mahachakhri, on 
which he is rated as a midshipmal l ,  

and h e  was intrusted with the steerage o f  the vessel 
through the Suez Canal. Capt. Cumming, the com­
mander of the yacht, reported that he performed this 
task very ski llfully. Enough has been said to show 
that not merely is the King of Siam a well educated and 
well infurmed prince himself, but that he has taken 
very special pains to make his sons and successors com­
petent to discharge the onerous duties of their exalted 
position under more sllvere conditions than in the past. 
'rhe conclusion is, therefore, obvious t,hat Siam stands 
on the th reshold of iInportant changes, and that in an­
other generation it will have become a very different 
kingdom from what it was q uite recently. 

This change can undoubtedly be accelerated by the 
enllouragement and co-operation of the English autho­
rities ant! c a pita lists, and seeing that our intercourse 

with the cou ntry goes back 300 
years, and that the latent wealth of 
the kingdom is immense, we should 
fall very far I;hort of our traditions 
if we held back from utilizing so 
promh;ing an opening. The serious 
object of the King's visit is to study 
our manufactures and mechanical 
processes, and to introduce such of 
them as are feasible into Siam. 
Then there follows the question of 
attracting foreign capital for the 
construction of railways and the 
working of mines. Foreign capital 
is undoubtedly timid of embarking 
on any ventures in Asiatic countries ; 
but Siam offers a secure as well as 
a specially favorable field. and the 
support of the King and the ('Illef 
members of the l'Oyal family pro­
vides a sure guarantee that is 
absent elsewhere. It is therefore 
reasonable to count on a special 
measure of success in this respect 
as the direct outcome of the King's 
visit. Comlllercial men ca n scarcely 
fail to realize and appreciate the 
possibi l itIes of trade in the Menam, 
or of the development of the south­
ern provinces of Siam, where tin 
and gold are known to abound. 
But political considerations not less 
strongly point to the advantages 
that lllust accrue from the develop­
ment of Siam, and from placing 
bel', as it were, firmly on her own 
feet. W e are the supporters of 
Siamese autonomy, but as lIluch 
cannot be saId of the French, who 
are always complaining of the 
Siamese, and who seem to regret 
the convention that ties their hands, 
although we only yielded to them 
on the Upper Mekong with the 
object of effecting a pacific and 
satisfactory arrangement on the 
town, Menam. 

We cannot forever stand in the 
path before a decrepit Siam, and 
therefore that country has to re .. 
generate Itsell and to t!stablish its 
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own title to be respected. This is what the King fully 
realizes, and he has taken on himself the task of show­
ing his subjects by his personal example the road they 
have to follow. -St. Paul's. 

often buried human beings under their ruins, in one 
case ten persons at one time. Thirty houses were de­
stroyed in Hainsberg, thousands of animals were lost, 
and many families reduced to beggary. 

Restrletlons In Use of' Wood f'or Interior 

Fittings of' Ships. 

As the result of the experiences drawn from the 
battle of the Yalu, the use of wood has been much 
restricted in the new German ships, according to 
Herr A. Diet.rich, Constructor in Chief of the Imperial 
Navy, says the Proceedings of the United States Naval 
Institute. 

• • • • • 
The Recent Floods In Eastern Germany and I n  

A u stria. 

The valley of the Mulde was more fortunate, and the 
losses are mostly of property. The crops are swept 
away, only a very small fraction being recovered from 
the water. The American papers have taken little notice of the 

dreadful floods that have produced such destruction in 
Germany and Austria. The region stretch ing frolll east 
to west between Silesia and the kingdom of Saxony was, 
in the closing days of July, the scene of dreadful catastro­
phes, the ultimate cause of which were heavy rainfalls. 
These reached their climax on the 29th and 30th of the 
month and affected primarily the moun tainous districts, 
flooding the northern slopes of the Erzgebirge and the 
mountains of Saxony and Bohemia. But the swollen 
rivers soon poured their overflow broadcast over the 
prosperous valleys, and the waters of the Elbe and 
Mulde reached in quick succession the towns of Bitter­
feld, Dessau, Wittenberg and Magdeburg, within the 
first week of August. At the same time the Neisse and 
the Bober were working harm in Silesia. Not till 
Augnst 5 did the Danube endanger the Hungarian 
lowlands from Pres burg downward. 

The awful extent of the disaster may be imagined 
from the figures obtained by the Meteorological Insti­
tute of Chemnitz, Saxony, as representing the total 
rainfall on the two days above mentioned for the king­
dom of Saxony alone. Over 160,000,000 cubic yards of 
water were recorded. The losses were alarmingly 
great. In Silesia the total damage suffered was estim· 
ated at $5,000,000. In Saxony, not taking into account 
the destruction of all harvest products, we must take 
the damage sustained to represent at least $17,000,000. 
At Hainsberg, near Dresden, where the two Weisseritz 
rivers unite, the floods tore down the railway embank­
ments, damaged some factories, destroying 90 tons of 
merchandise, swept away several storehouses, and de­
vastated the fields. One arm of the river branched 
out and sent a tearing torrent through the principal 
street of the city, whereby houses were undermined 
and building after building was razed to the ground, 
the street being soon left one string of desolate ruins. 
Some houses have disappeared altogethflr, leaving no 
trace on their former sites. The flood swept away 
people, cattle- and animals of all sorts, houses, furni· 
ture, altogether, in one current. The water got into 
the mines in the neighborhood, playing serious havoc 
with them. The ground was so rent by the water that 
it finally gave way, and a large factory was almost en­
tirely demolished, the water rushing down the pit, car­
ryin g  with it many people. Private houses and shops 

In the Riesengebirge the floods were rendered all the 
Illore dreadful by the fact that most people were sur­
prised by them in the night, and very few were able to 
save more than their li ves. Trees and roofs were full of 
people clamoring for help. Others, who would or could 
not part from their possessions, w ere drowned. Many 
houses have disappeared, leaving no trace of their po­
sition, among them the electric station of the village of 
Schreiberha.u. Fifteen houses and many barns, etc. , 
were utterly destroyed. The calamity was further in­
creased by the gas lamps giving out, leaving the strug ­
gling men and women in the dark night. Of one street 
scarcely anything is left, and another hflS lost some 330 
feet. 

South of the Schneekoppe (the highest mountain of 
the Riesengebirge), the little brook Aupa, ordinarily 
very harmless, swelled to a powerful torrent and inun­
dated the city of Trautenau. Floods had been wit­
nessed there in 1858 and 1882, but they did not ap­
proach this year's in extent. The firemen of the lo­
cality took up the rescuing work, and in one case as­
sisted a physician, Dr. Maly, in saving 32 people from 
certain death. On one occasion, a child floating about 
in its cradle was saved. Fourteen bodies were picked 
up which were so man gled that they could not be iden­
tified. 

In Marschendorf twenty-eight houses were utterly 
destroyed and thirty more very badly damaged. 

Vienna, too, was partly flooded, but here, thanks to 
the excellent provisions against such emergencies, no 
serious harm was done. 

In a number of other places the floods worked 
great harm, taking many lives and devouring millions 
of property ; the fields having been made - unfit for 
cultivation for several years to come. Great poverty 
will necessarily come to many people in a land where 
money is scarce at all times. Collections were, of course, 
set on foot by many persons to alleviate the evil, and 
the governments, too, are inquiring into the matter, 
with a view of ascertaining the extent of the damage 
done and the aid that can be given. 

• • • • •  

. .  In the outfit and construction of the new German 
ships wood is used only for a few minor points. Wood­
en deck planks are no longer laid ; steel deck plating 
is covered with linoleum, sometimes over a layer of 
cork. In the crews' quarters the sides of the ships are 
not ceiled. In the officers' rooms the ceiling is made 
of steel plates 1� millimeters thick and lined with 
cork. For cabin bulkheads the steel is  :covered 
with thin woolen cloth, and with cork lining under­
neath where it is desirable to exclude sound or lower 
the temperature. Where heat is radiated from engine 
or funnel casings, cork lining is resorted to. All 
wood is removed from the ammunition rooms, save 
the racks for shells and powder charges, which are 
still made of wood. For all ladders and steps steel is 
used. The handrails on the conning bridges are no 
longer of wood, but of some other material which will 
not burn or splinter, and which is more agreeable to 
the touch of the hand than steel or brass. Chart­
houses and captains' rooms on bridges are entirely 
made of steel and fitted out with non-combustible 
materials. Since all such changes will be a little exag­
gerated, it seemed to be advisable to abandon wood 
for the interior fittings, and especially for the furni­
ture, and to resort to fireproof material which will 
not splinter. Many things were tried. Furniture was 
made of steel and aluminum, lined with cork and 
covered with linoleum or canvas : but it was not equal 
to wood furniture. Only the bedsteads are constructed 
of iron, steel or brass. The insignificant quantity of 
wood in the few pieces of furniture when ignited is 
not a dangerous source of smoke, but rather it is the 
outfit of the staterooms, the mattresses, blankets, 
clothing, books, etc. However, for the present, wood 
cannot be aban(loned entirely. Top signal masts, 
flag poles, etc. , will be made of steel, but there one 
cannot save weight. The fighting capacity of the 
ships is without doubt increased through these in­
novations, since the ship is less apt to burn, the 
effects of splinters are restricted, and considerable 
weight is saved, which is available for ordnance and 
armor." 

RECENTLY PATENTED INVENTIONS. 
E 01r:1neeri n:. 

S T O P M O T I O N FOR GOVERNORS. ­

George F. Boos, St. Mary 's, Ohio. In centrifugal govern­
ors for engines and other machines, the stop motion, 
according to this invention, is arranged to at once shut 011 
the motive agent in case the governor driving belt slips 
oil, breaks, or becomes unserviceable. A cam mounted 
to turn is controlled by an arm carrying an idler pulley 
for the belt, and a spring·pressed lever beld in engage· 
ment at one side of ita fulcrum with the cam has connec· 

. tion with the valve stem at the otber side of the fulcrum. 
In case of accident the downward swinging of the arm 
is very sudden, causing an immediate closing of the 
valve. 

Il a l hvay A p p l i ance •• 
CAR FENDER. - John Landau, Jr. , 

Brooklyn, N Y. To prevent people being run over or 
injured by street cars this inventor has devised a fender 
which is sufficiently yielding, when one is caught by it 
and received into ita basket, to prevent rebound of the 
loody, or its being thrown out, before the car is brought 
to a standstill. The Improvement comprises a spring. 
pressed lever frame fulcrumed on bracketa attached to 
the sides of the car platform, the car Imyjng such brackets 
at each end, and removably hung on this frame is a basket 
frame. which may be conveniently moved from one 
end of the car to tbe otber, only one basket being 
used. 

SWITCH OPERATING M ECHANISM. -­
Charles B. Harris, El lwood City, Pa. A switch controlling 
apparatus which may be operated from the car is provided 
by this invention, which comprises essentially a tolZgle 
joint mechanism connected to the cross bar whicb throws 
the movable portIons of the track, the operating mechan· 
ism consisting of crank shafta extending across the track 
and operated upon hy pivotoo levers which extend 
length wise of the rails, the lever_being depressed hy wheels 
mounted on the car axle, the arrangement being such 
that they may be shifted laterally to engage the proper 
lever or to clear all the levers. 

Electrical . 

TROLLEY. -Frank W. Canalese, Port­
land. Me, The grooved wheel which take� tbe current 
from the trolley wire, accordiug to this invention, is ar· 
ranged to turn in a plane at right anlZles to the plane of 
rotation of the wheel, to accommodate itself to tbe wire 
when tbe trend of the latter is dillerent from tbat of tbe 
railroad track. Combined with a trolley pole and sup­
porting frame baving an annniar top pl ate is a cap turn­

ing on the top plate and carrying standards in which t.he 
trolley wbeel is mounted, dou ble acting springs holding 

the wheel normally in a central position relative to the 
pole, wbile a fork pivoted to the pole is apertured to re ­
ceive the pivot of the trolley wheel. 

THE records of the United States Patent Office show 
that upward of 6, 500 forms of car couplings have been 
patented in this country. 

It may also be mentioned that in German ships 
of war the protective under· water deck is never cut 
through either for ventilation or coaling purposes. 

Bicycles. Etc. 

REAR A DJUSTING FORK . - John J. 
N aregal1g, Leesport, Pa. Instead of the ordinary coup· 
ling at the rear apex of the diamond shaped trussed 
frame, whereby the rear axle is inserted or removed in 
an open slot. and may be adjusted to tighten or loosen 
the chain by means of a set screw, this improve. 
ment p!oyjdes a novel coDlltruction by which the 
removal of the axle and its readjustment, without break· 
ing or opening the chain, is more conveniently ellected. 
The axial pin, having a screw-threaded end, is arranged 
in a slotted frame plate, and a screw·threaded cone bearing 
lits on the axial pin, on the end of which is a clamping 
nnt, while an adjnsting screw hayjng a fprked end loose· 
ly embraces the axial pin. 

BICYCLE SADDLE. -Charles H. YOUIl/l, 
New YCl'k City. This invention covers a novel CODlltruc 
tion of the spring frame of the saddle, designed to retain 
the saddle in ita normal form, and the shape of tile sad· 
die is designed to conform to the parts which contact 
with it in sucb. a way as to cause the surfaces which 
should naturally bear the weight of a rider to be sup· 
ported, while other parts liable to Injury are relieved 

from pressure, the saddle having the form reqnired by 
nature for easy and safe riding. 

BICYCLE REST. -Eugene Church, Ta­
coma, Washington .  'l'hi. is a device to facilitate clean· 
ing a bICycle, holding it  upturned and reversed, m such 
way that every part may b, readily reached, or tbe frame 
or parts of the machine may be conveniently repaired. It 
has four legs. which fold closely together to take up but 
little room wben not in use, and a head block in which is a 
rest to engage the frame of the bicycle just above the 
crank hanger, two of the legs being then attacbed to the 
handle bars by cords, while the two other legs are similarly 
secured to the center br.icc at each side of the .addle, 
the necessary cords being permanen t1y a t.tached to the 
legs. 

TIR E .  -- Jacob A. Lewis and Will iam 
G. Spiegel ,  New York City_ This is a pneumatic tire 
made in sections, each of which is adapted to be inde· 
pecdently inlia�ed, means being provide(\ - for holding 
the several sections lirml y  on the rim of the wheel and 
in engagement with each other. The preferred manner 
of joining the sections together is by means of a stnd 
at one end litting into a corresponding depression in tbe 
end of an abutting section, and It is also designed 
tbat the tread surface shall be sligbtly stepped, one 
section projecting slightly beyond the abmting end of 
an adjacent section. 

SPEED I NDICATOR AND CYCLOMETE R. 
- Willis H. Ostrander, Boston, Mass. 'rhis combination 
device for indicating the speed and at the same time reg· 
istering tbe d�tance covered is -applicable not only to a 
bicycle, but may be used on a wagon, a steam engine, or 
a vessel. It has a cen trifugal·operating governor adapted 
to throw an indicator hand a distance over the dial cor· 
respollding to the speed of travel. Ita casing is divided 

by a horizontal partition into a lower and upper cham· 
ber, the upper wall of the latter having a dial graduated 
to indicate the rate of speed, and also hayjng openings 
through which figures on distance·indicating wheels may 
be seen. 

lllecil anical. 

WRENCH. -Harry S. Noble and Charley 
M. Tussing, St. Mary's, O. This is a tool havine; - a 
ftxed and a sliding jaw, and means for holding the latter 
at uny adjustment within ita range of movement. The 
shank of the tool has a series of broken threads, at one 
side of whlcb runs a longitudinal rib, while a tbimble re­
volubly connnected with the sliding jaw turns on the 
shank, the thimble hayjng broken internal threads co· 
acting with the threads on the shmk, the threads of the 
thimble being capable of moyjnl! through the space be· 
tween the ends of tbe threads on the shank when not 
engaging such tbreads . 

STOCK A :,\ D  DIE. -George G. Doyle, O/;\,­
den, Utah. This is a tool more especially designed for 
the use of plumbers and other mechanics, and is ar 
ranged to permit of using ditferent sized dies on the same 
stock, and having the dies of each set always set to cut 
the threads accurately, and so- that no iron chipe can get 
under the dies, so that they will not track or follow each 
other. The centrally apertured die plate adapted for at­
tachment to the stock has slideways ranging toward the 
center of the plate at the aperture, the dies being mounted 
to move on the slideways, while adjusting deyjces car· 
ried by the plate engage the dies. 

MECHANICAL MOVEMENT. -Sid n ey M . ,  
James T.,  and John A .  Pol.on, Laclede, Mo. Tbese 
inventors provide a simple mecha :lism designed for use 
in well drilling and other machinery, perrr itting a long 

drop of the working tool and requiring but a compara· 
t.ively small amount of power for again lifting the tool .  
At one side of the center of the face o f  a continuously 
rotating crankhead I� pivoted a rope·carryi ng arm, and'" a 
stop is fixed to the crankhead face at or near the oppoRite 
side, the stop being adapted to engage tbe free end of 
tbe arm once in each revolution and carry it aronnd until 
it passes over it.! pivotal center and drops forward, pro· 
dncing an alternate lift and drop motion whIle the 
crankhead is being rotated continuously in one direc· 
tion. 

Agri c u l t u ra l .  
GREENHOUSE . - William H.  Wi tte, 

Baltimore. Md. To enable the valnable space of the 
walks to be util ize 'l for benches carrying planta. etc., the 
greenhouse, according to this invention, is provided with 
rails extending transvel't'ely of the greenbouse walk, and 
a wheeled framework carrying a bench is adapted to 
travel on the rails, mean" being provided for raising and 
lowering the bench on the framework. Two stationary 
benches are also held at dillerent heights, tbere being a 
walk between them, while a frame is capable of moving 

transversely out from beneath the higher stationary 
bench \0 occupy the walk. 

Mi scellaneous. 

TYPE SETTING AND LINE CASTING 
MACHINE.-Charles J. Botz, Sedalia, Mo. Pivoted 
type bars, each carrying at one end a matrix, according 
to this invention, are adapted to run on gnides, to be 
readily arranged in any desired succession, and then 
clamped in form for the matrices to produce a line, 
when a pivoted casting box is swung over to engage 
grooves at each side of tbe matrices, and the metal may 
be poured to cast a line. A novel form of distributer is 
al�o provided for retunJing the type bars to tbeir original 
position, the entire apparatus being carried by a light 
framework. 

RANGK GAS GENERA'l'OR . - Miguel 
Velez, New York City. A gas plant especially adapted 
for generating wood gas has been devised by this in­
ventor. and one which may also be used as a range in 
public and private buildings, the gas being generated 
from wood or other vegetable substance. In the range is 
a retort connected witb a lI:asomer.er, a gss outlet pipe 
being connected to a movable dome, and a purilier and 
washing device being connected with the retort. The 
apparatus connected with an ordinary range is designed 
to feed from twenty to twellty-live burners, the gas 
being burned with a mantle and thus giving an incan· 
descent light. 

STREET SWEEPER. -Alvin Brown, Au­
rora, Ill .  This sweeper as it  moves along sweeps the 
dir t and refuse in its path up into a casing or receptacle 
from which it may be automatical ly dumped as required. 
Its rear wheels have rubher tires. tbat it may run noise. 
lessl)", and they serve as drivers for the brush drum ar­
ranged transversely within the enlarged rear portion of 
the casmg. there being a gear and lever mechanism for 
throwing the wheels into and out of connection with the 
brush drum shaft. A series of narrow brnsb belt.!. ar· 

ranged side by side, is employed in preference to a single 
broad belt, facilitating rt'pair and substitution when 
requisite. 

WEIGHI N G AND DUMPING VEHICLE . ­

George H. Fletcher, New York City. To proyjde a 
wagon or cart with means by which the purchaser of a 
commodity, sllch a. coal , may, if rlesired, ascertam the 
correct weight of tbe quantity delivered. or whereby it 

may be weighe(l by the sel ler as it is placed in the vehi· 
cle. i. the object of this invention. Provision is made 
for weighIng the load by a scale beam and weight or by 
a platform or spring scale, according to the desired Con· 
struction, and simple means are proyjded by which the 
body may be raised and inclined to durr p the load, either 
laterally or at the rear. 

D UMPING Box OR BUCKET. - Michael 
W. Peterson, Elliott, lit .  This improvement is especially 
designed to facilitate handling ear corn or grain in cri bs, 
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warehouses or granaries, but may be used for handling I eccentric geal'l!, with trip motions; and single eccentric 
coai or other commodities. 'l'he box or bucket has a gears, with large range of trip. The work is free from 
hinged bottom and securing link, while the bail has a any elaborate theoretical discussions, and the explana. 
projecting steering arm wbich may be adjusted to and tiona of the various types of valve gear are accompanied 
secured in any desired position, a tripping rope serving by diagrams and sectional views of I he parta which 
also as a steering rope. render them easily understood. The book is admirably 

The cltarge j"r insertion under th;" head is One Dollar a 
line jor each insertion ; about Iliaht word.8 to a line. 
Advertisements must be received at publtcaUon office 
as early as Thursday morning to appear ... the follow­
iWJ 'week-s issue. 

INDEX OF INVENTIONS 
For which Letters Patent of the 

United States were Granted 

SEPTEMBER. 1 4 .  1891. 
TOBACCO S'l'EMMING l\:fACHINE.-l\:fil- suited to the needs of the practical mechanic. 

A N D  E A C H  B E A R I N G  T H A T  D A T E. 
ton C. Banghan, Richmond, Va. This invention pro· THE CALCULUS FOR ENGINERRS. By Marine Iron Works. Chlcago. Catalogue free. vides a mechanism whereby the spreud leaf is folded and Joh n  Perry. London anti New Yot·k : I See note at end of list about cople. of the.e patent •. ] 
cnrried forward, turned at right angles to bring it into Ed ward Arnold. 1897. Pp. 378. For hoisting engines. J. S. Mundy, Newark, N. J. Adding machine, W. J. Ellsworth . . . . . . . . . . . . . . . . . . 500.j)':..n alignment with the belta of infeeding devices, and is Price $2. 50. " U. S." Metal Polish. Indianapolis. Samples free. Air brake coupling. F'. G. Buckpitt . . . . . . . . . . . . . . . . . . 589.951 
then stemmed in a manner closely resemhling the way This is an excellent work on the calculus for mechanical Yankee NotioIls. Waterbury Button Co. ,  Waterb'y, Ct. Alkaline 81hcate8 and nitric acid, making, W. Gar� 

roway. . . . . . . . .  . .  . .  . . . .  . . . .  . . . . . .  . . . . . . . . . . . . . . . . . . .  o9O.14� the work is done by hand. the tobacco being handled and electrical engineering students, and inclndes what has 
from the point or tip end of the leaf. The stem i. been the most important part of the regnlar course in the 
effectually removed, whether it be iutact and unbroken Finsbury Technical College. It has been supplanted 
from end to end or broken or cracked in one or more by easy work from other authors. The chapters are de· 
places. voted to the study of xn ;  compound interest law, the 

Handle & Spoke ]\[cby. Ober Lathe Co .• Cbagrln F·all •• O. Alloy. A. F'. Cothlas . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 589.9.% 
Animal trap. T. E. Anderson . . . . . . . . . . . . . . . . . . . . . . . .  b90,032 Selling Agency Wanted. G. Earlie. lbO Nassau St., N.Y. Armature for electrical generators and motors, 

f l B. G. Lamme . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  589.839 We want handy tbings to make or bicyc e. on can· Automatic gate. J. L. KrClder . . . . . . . . . . . . . . . . . . . . . . . 589,831 
t,ract or royalty. Pl"ce & Terry, 247 Centre St . •  New York. Back. adjustable. A. Maucbaln . . . . . . . . . . . . . . . . . . . . . . 590.045 

Combined Ink, Pen, and Penholder Carrier. Patent ::fes,�:t�gaeo����d apparatus for compressing, 
M S I CAL INSTRUl\IENT PEDAL. -Frall k harmonic fnnction and general different·iation and inte- for sale. ]\[. Scougale. Fort Worth. Texas. S. R. Montgomery . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  590.158 

H. Dernell and Phillip H. Brehmer, Rutland, Vt. This ::�:�e l��:t::e::�� �:e 
t:�:!�u�':r�a;Il�:�o:;�:'� 

invention provides an organ pedal attachment for pianos want. which may be disconnected in a ready and convenient 
Improved Bicycle Macbinery of every de.eription. ::�'i:'�,:\f�t[:��:8.

c
3!���e �o:'u:!����� i: Prindle �l:!:ng 

The Garvin Machine Co. , Spring and Varick Sts . • N. Y. ::�r.;ry�
e
'i;:�"s

c
:��c;,�:��·battery. 

manner and folded up to occupy but little space, the at. Bn,DER FRAN SVERIGE. Ut/ri fna af 
Concrete Houses - cheaper t.han brick, superior to 

stone. .. Ransome," 757 Monadnock Block, Chica�o. 
Bearing. cone. R. G. Cornforth . . . . . . . . . . . . . . . . . . . . . .  590 034 
Bed bottom, sprln�, A. H. }'reese . . . . . . . . . . . . . . . . . .  . 
Bed cover controller, L. H. Goodwin . . . . . . . . . . . . . .  . tachment being so made as not to detract in the least Avenska 'l'uri stfOreningen. Views of Machinery manufacturers, attention ! Concrete and 

mort.ar mixing mills. Exclusive rights for sale. .. Ran­
some," 757 Monadnock Block, Chicago. 
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c
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r
b��Ig,e2��: ."': .� .. �r

���:: : : : : : : : : : : :  �: from the appearance of the instrument and enablinl:( any S weden, pu blished by the  Swed ish 
one who has a piano to eecnre church organ practice at Touring Club.  Leipzig : R. F. Koeb · Bell door knob. Klnnuman & Flouer . . . . . . . . . . . . . . . . 590,I\r.I 

Berry box. folding. D. W. Leatherman . . . . . . . . . . . . . 589.840 
home. ler. Pp. 110. The Norwicb Line-New York to Worce.ter. Lowell. :i���l�: b!'re�11

e
sciirei;':er: : : : : : :  : : : : : : : : : :  : : :: : : : : :  �:m 

ATTACHMENT FOR STRINGED INSTRU- I . This ie " pamphlet filled with exqui"i� half tone illustra· 
. tlOns of the scenery of Sweden, both III town and coun· lIIENTS.-Justus L. Kelman, Maroa, Il l .  For gnltars, t It is little onder that Sweden is considered one of mandolins, banjos, etc., this inventor has dev�sed an at- t;':' choicest res�s for tourists which the civilized world hchment to permIt the perfor�er to convemently press has to offer. The Swedish Touring Club is to be con-

Ga1'dner. Winchendon and Keene, N. H. From Pier 40. 
Nortb River. 5:30 P. 111 •• week days only. 
The celebrated " Hornsby·Akroyd " Patent Safety Oil 

Enlline is built by the De La Vergne Refrigerating Ma· 
chine Company. �'oot of East 138tb Street. New York. 

Bicycle change I{earing. V. Belanger . . . . . . . . . . . . . . . . 590.126 
Bicycle frame, Spruce & Kellermann . . . . . . . . . . . . . .  5S9,868 
Rlcycle frame. A. F. Temple . . . . . . . . . . . . . . . . . . . . . . . .  589.950 Bicycle lock. W. F. Stearns . . . . . . . . . . . . . . . . . . . . . . . . . 589.869 
gl���}:,p:e0lruJ�I�rn:8�iety�e���.�Jweji::::::::::: 589,952 

a number of stnngs and readIly sound the chord when atulated in the production of this handsome book. the corresponding stringe are picked. Arranged in a .. gr 
................................................................................ � 

The best book for electriCians and beginners in elec­
triCity is O J  Experimental Science," by Geo. M. Hopkins. 
By mail. �. Munn & Co .• publishers. 361 Broadway, N. Y. 

Bicycle shade holder. C. D. Baltzell. . . . . . . . . . . . . .  . 
Bicycle step and brake, combined, J. M. Keen . . .  . 
Bicycle support, P. A. Barr . . . . . . . . . . . . . . . . . . . . . . . . .  . 

suitable frame are seta of pressers, each adapted to press 
a set of strings mto chord position, bars actitat;ng thc 
pressers and keys actuating the bars, sets of levers en· 
gaging the bars heing actuated from the keys, and each 
lever being provided with adjustable blocks for engage­
ment with the corresponding bar. 

CLASp. -Jennie Walker, Brookly n,  N. 
Y. This is a device more especially designed for use 
with shoestrings, laces, etc., the clasp holding the bow of 
the lace at one or more points so that it wiII not become 
untied. It comprises a body on which ure fastenin!!' de­
vices, a cover entirely em bracing the body, and the edges 
of the cover, together with the bottom of the body, be. 
ing arranged for contact with the surface to which the 
dasp is applied. The clasp is smooth upon all sides, 
having neither end nor side projections or roughnesses 
of any kind to catch in the clothing. 

SASH LocK. -Ricbard A .  Hae!!"elin, St. 
Joseph, Mo. This is a strong and simple device for 
conveniently locking the sasb closed or in any desired 
position, supporting it equally at both sides and prevent. 
ing rattling. It consista principally of bolts adapted to 
engage with their free ends the window frame, toggle 
levers connected with tbe bolts, and a device for opening 
and closing the t�ggle levers toward or from each other, 
to carry their free ends out of or into engagement with 
the window frame. 

STOVE. -Cbauncey T. Andreas, Bay­
field, Wis. This is an improvement in stoves having air 
heating tubes or flues arrauged'in the combustion cham­
ber, there being two series of vertical air flues arranged 
opposite each other within the casiug, a rear vertical 
outlet flue having two lateral openinge at the bottom, a 
central opening at the top, and a central air inlet at the 
front, which extends dowr.. to the bottom of the combus· 
tion chamber. 

COOKER. -Alln i s  B. Eigbmy, C lifton 
Sprinl:!!, N. Y. A main chamber and a water chamber 
in thi6 cooker are separated by a vertical partition, the 
chambers having a common bottom beneath which is a 
hot air chamber. The main chamber has a diaphragm 
to snpport vessels, a vertical air tube extending above 
the diaphragm, and a second diaphragm being placed 
above the air tube, wit" other novel features, the cpoker 
being provided with compartments and receptacles 
which may be used for boiling, baking, steaming, and 
any process ordinarily followed in cooking. 

WATE R CLOSET FLUSHING. ETC. -Wil· 
liam A. Eberhart, Asbury Park, N. J. The apparatus 
provided by this invention comprises a tank having a 
discharge pipe to · the upper end of which is secured a 
cap, but spaced from the pipe sufficiently tQ allow water 
to flow between t.he pipe and cap, while a vertically 
movable inverted cup has guided movement on the cap, 
the Apparatus being designed to secure the positive dis 
charge of the full quantity of water it is intended to 
supply at each flushing operation. 

ApPLYING REMEDIES. - Pau l J. Fou ·  
quler. San Francisco, Cal. This invention comprises a 
simple appliance for holding lozenges, pastil., medi­
cines, antiseptics, etc., in the mouth in such manner 
that they may be retained tllere for a considerable letlgth 
of time until tbey are gradually dissolved or inhaled. 

NOTE.- Copies of any of the above patents will be 
furnished by ]\[unn & Co. for 10  cents each. 1'Iease 
send name of the patentee, title of invention, and date 
of this paper. 
��� .............................................................................. � i  

NEW BOOKS, ETC. I VALVES AND V ALVE GEARING. A prac­
tical text book for the l1�e of engi' 
neers, draugb tsmen and �tuden ts. By Charles Hur�t. With n u merous 
ill ustrations ?nd fou r folding' plates. 
London : Cbarles Gri ffi n & Company, 
Limited. Phi ladelpbia : J. B. Lip· 
pincott Company. 1897. Pp. 135. 
Price $3. 

The author has succeeded in his expressed intention to 
deal with the subject of valve gearing in " simple and 
interesting manner. Without any unnecessary pream· 
ble, he commences with a clear explanation of simple 
valve gear and gives formul", for finding the area of 
ports, the lead, cutoff, percentage of release and com· 
pression, etc. Chapter I deals with slide expansion 
gears, and then ·follow two chapters on link motions and 
other reversing gears. This conclndes Part No. I. The 
second part is devoted to Corliss valves, and the four 
chapters deal successively with gears without trip mo­
tion; single eccentric gears with trip motions; double 
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I1T Send for new and complete catalogue of SCientifiC 
and other Books for sale by Muun & CO. , 361 Broadway. 
New York. l!-;ree on application. 

Bicycles, locking means for. C. P. R. Schroeder . .  . 
Binder tension device twine, E. Hallstrom . . . .  , . .  
Blind fastener, P.  Brown, Jr. . . . . . . . . . . . . . .  . . . . . . . . .  . 1 
Blind. Venetian. G. W. Jobns. . . . . . . . . . . . . .  . . . . . . .  589.834 Boller. See Steam boiler. Boiler safety appliance. steam, l!\ W. Greengrass. 589.944 
Book. ambidexter or left bund reference. J. W .  
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I .,...: :grtl�: W.
rt
J\�!:'d���.�

k
����:.�: .

A
:.���

h
��� 

.
.
.
.
.
.
.. .. .. : �:��A '"� Bottle, L. S. Travis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  590.027 

No. 1 .  Plate in colors, also another perspective elevation :gm�.��'i.��Tia�i.r.
I��1f

a
�r�:���.�� : : : : : : : : : : : : : : :  sM:�i: and floor plans of a residence at Bensonhurst, Bottle, non·fllIable. L. P. Straube . . . . . . . . . . . . . . . . . .  589.�! : 

d A Bottle. non.refillable. J. M. Doohttle . . . . . . . . . . . . . . . 590.(10'-L. I., recently erecte for Mr. Walter Jones. HINTS TO CORRESPONDENTS. Bottle. non.refillable. Schreiber & Holler . . . . . . . . . . �90.0'� design treated in an attractive style of archi · NalUes and Address must accompanv all letters Bottle .afety closure. D. Blum . . . . . . . . . . . . . . . . . . . . . . 589.926 
tecture, with Coloma I feeling and classic detail. or no attention will be paid thereto. Tnis is for OUJ BoxMa��� :���y ���er �g��er box. Folding box. 

Architect and builder, Mr. Walter Jones. Information and not for publication. Brake. See Car brake. 
NO. 2. A Colonial residence at Sprinl:(fleld, Mass . •  reo Ke�:eeJ!�e� :ap!��d p;cl�� n������u:�ti�� :���e:::tc;,��S'ir;.)l8�eg�

r
:.;idiiig·device·fOi-·:o:ii'.' 

589.
892 

cently completed for Mr. N. N. Fowler, at a I nqulrlel< not answered 10 reasonable time shonld Routb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  589.859 

cost of $13,000 complete. Two perspective ele· be repeated ; correspondents will bear in mind that BUl;g,.e���i�� �:{�fi�W:.·��B.bCg���!�� .�:���� 589.958 
I K· kh some answers require not a little research, and, Burglar guard. '1'. D. A vara . . . . . . . . . . . . . . . . . . . . . . . . . . 590.013 vations and floor p ans. "Mr. Guy If am, though we endeavor to reply to all either by lette, Burner. See Gas burner. architect, Sprinl:(fleld, Mass. 

Ku 0yr����is���g �:,u������: :�s!:t':�� ��tt�ertlsed ��U���J�J�w;i��t::::::::::::::::::::::::::::::::: �:� No. 3. ReSIdence at Scranton, Pa., recently erected for in our columns will be furnl'shed with addresses of Cabin table. adjustable folding. Raymond It Ot. Mr. Thomas R. Brooks. A unique design. houses manufacturmg or carryinll: the same. way . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 590.160 
Two perspective elevations and floor plans. Special Written InforlUatl.o n  on matters of 8:�:��l: �n��1'.

eJi�'6r:���: .������.� .�. ��.���::: : �:� 
Mr. John A. Duckworth, architect, Scranton, personal rather than general mterest cannot be Calcinlnjl friable material •• W. H. Fahrney . . . . . . .. 590.051 expected without remuneration. Calcium carbids, composition for manufacturing, Pa. Scientific AlUerlcau SlIppl elUents referred 

I 
R. F. S. Heath . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 589.967 

No. 4. Elm Park Methodist Episcopal church and par· to may be had at the office. Pnce �O cents eac�. 8:�� s�:�P3�:�t"��t
�f����immer. A. B. Smith . . . .  589,&;6 

sonage at Scranton, Pa. Two perspective ele· Koo�s referred to promptly supplJed on receIpt ot Candle bolder. swinging. F. Ebeling . . . . . . . . . . . . . . . . 589.821 
vatlOns and fioor plans, also two perspective MI!:',!':als senU or examination should be distinctly 8:� ��:��: r:·I.·Je��i�gioii::::::::::::::::::::::. :.: �:� elevation. of the parsonage, with floor plans. marked or labeled. I Car coupling. A. M. Gu.tafson . . . . . . . . . . . . . . . . . . . . . .  589.828 
Architects, Messrs. George W. Kramer & Co., 8� �g�gU�:: �: *'.�':J;��r.��.::: .::::::. :::: .:::.: �l:!:m New York City. (7212) W. H. l\:f. w rites : I h ave your <;ar coupling. R. W. Rillglns . . . . . . . . . . . . . . . . . . . . . . . 5\lO.0!-! 

No. 5. English dwelling at Overbrook, Pa., recently " Expenmental Science," by George M. Hopkins, from �:� ���¥�IF�ie�&:�.:'i���: : : : : : : : : : : : : : : : : : · : : : : : : : ::. �:&7� erected for Mr. Smucker. An attractive design which I have made the simple electric motor, the band 8:� ������: �. �:���'ri\��.,j:::::::::::::::::::::::::: �:l� treated in the English style, half timber and power dynamo, induction coil, camera and telephone, Car. gondola. W. S. Schroeder . . . . . . . . . . . . . . . . . . . . . . . 589.960 stone. Perspective elevation and floor plans, with very gratifying success in each instance, and am 8��rj"�:�
d'l;�eP�:��:r�l'er�· 

H .  Heflley . . . . . . . . . . . .  589.831 

also mterior view. Architect, Mr. William L. now building the easily made telescope. 1. Now what I Ca.e. See Eyeglass ca.e. Price, Philad. lphla, Fa. wish to know is tbis : On the astronomical eyepiece you 8�:t��g �,��;hf.�e���riIhll:iC:. : ·  . . ... : : ·:. : : ·. : : : ·. : : : : : : : : :: �:m No. 6. Cottage at B.nghaml.on, N. Y. , recently erected say the eye lens shoulr! be � inch focus, the field lens l� Centering tool, Stratton & Robert •. . . . . . . . . . . . . . . . .  589.872 
for Mr. <;*. N. Non:h, at II cost of $3,�OO. Two I inch focus, and distance apart 1 inch. Now is this dis· gg�i�f;::-8s �::e 1."�ltg�����W'J;'rboe . . . . . . . . . . . . . . . .  589.896 perspective elevatIons and lIoor plans. A de· tance measured from the plane face of each lens or from ' Cburn, J. S. ]\[umaugb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  590.100 �ign WIth many excellent features. I:(ood eleva. the convex .ide of the eye lens to the plane face of field 8�':.�

n
b����r�� ��c�l�e S��

I
�·efIO';'·ley: : : : :  : :  : :  : : :  ��:m tions and well arranged plans. Mr. Elfred lens ' A. The 1 inch is the distance between the lenses, C!gar lighter, electric!'l. T. C. Dobbins . . . . . . . . ... . . . . 58!!.938 

Bartoo arcbitect Binghamton N Y . . Cigar wrappers and bInders, machine for cuttmg, 
• . ' , • . I . e., the clear space. 2. Aleo where can I get the neccs. : . J. R. Williams . . . . . . .. . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . .  589.8R:' No. 7. Modern coLtage at Nyack, N. Y., recently erected Sf rY focus and di.tance apart of lens,s for the stronger g�:�����s

m
a�

k�':,'fi�e���'�::;,;· �g:���':�!chii;.;8: 58\1.883 for the Rev. Edward MItchell, at a cost of astronomical eyepiece that you suggest should be made I mechanism for di.posing and arranging, D .  
$2,500 complete. Two .perspective elcvations for the instrumentf I am using the 2� incb meniscus lens . Cla!j,.

St���.:6(;or·ciamp: · · · · · · · · · · · · · · · · · · · · · · · · · · · · 
589.8

.:1 and floor plans. A umque deSIgn for small for objective. A. The eyepiece is called in the books the 9a.� • •  T. F: Wal.b . . . . . . .  : . . . . . . . . . . . . . . . . . . . . . . . . . . . .  589.8&! 
cottage. Mr. George F. Morse, architect, Huygenian or negative eyepiece, in which the curved , gg�h ���n�:·m'::;,�;,:a���·E·8,;iman: : : : : : : : : : : : :  �:W; Nyack, N. Y. faces of both lenses are turned away from the eye. In this . Clotbes line hanger, Smith & Doyle . . . . . . . . . . . . . . . .  589.867 

No. 8. Modern suburban "Villa at .Chestnut Hill, M8£'s., eyepiece the ratio o'f focal lengths of the lenses is alwa) .  ! 8lg�g�: n�� ��'lli��
t
er�iI�v�cl'le�: : : : : : : : : : : : : :  : : : :  �:� erected for Messrs. Merriam, Isbenbeck & AI· 3:1 and the distance between is half the sum of the focal Clutch. F. J. Lyons . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . .. 500.068 vord. A design well treated in the modern lengthq. For a stronger eyepiece you might use lenses 8�':.\
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.:: ... .. : .:. : : .:. : :  �:::rr American st�·I� with Colonial detail. Two. per· wh" se focal lengths are 1 inch and � inch, and place Calfee roasting machine, Crawley & JOhn.t�.I34. 5
90.135

 
spectwe elevations and floor plans. Architect, them % inch apart. You will find theee rules in the "En· Column. wood, E. KoII . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  589.8:16 Mr. �. H. Morse, �oston, Mass. cyclopedia Britannica," vol. 23, page 143. ThIS you can 8g�:::�r!���sI0��. �. 

�i.:;;�
iP���i;'ic· ·  machine';: 5\lO.tal No. 9. A reSIdence at Bmghamton, N. Y., recently Eee in some library in your city, without doubt. 3. Where mounting for, E. �aemmerer . . . . . . . . . . . . . . . . . . . .  590.000 erected for ]\[iss Q M French Perspective ele I t · f t· to b ·ld · 'I Conductor. J. Swmburne . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 590.120 . ' "  . ' can ge 10 orma IO� necessary UI a �Ieroscope . i Copper sulflds; treating. J. J. Crooke . . . . . . . . . . . . . . . . 58\1.959 vatlOn and floor plans. A very attractIve de, J mean of course a faIrly powerful one tbllt wlll show the I Copy bolder. F .  Jane . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . 590.104 SIgn with excellent elevations. animal iife in wa�r. A . We would suggest that the best ' 8���·c':!ff��
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ii: wii8oii: :::.: �l:!:&' No. 10. �n actress' h?me at Chev! Chllse, Md., .illuetra

.
t, way for you to get the dimenEions of a compound micro · [ 8�rfoKoJ't1';;P�;.�: �Iiio;,-,;ei-·::::::: ·::: .. :::.:·::::.:: �:�tb lUg the .resldence .of MISS Anme LeWIS. Tw o scope is to seek tbe professor of physics in one of the Cotton c .... opper. W. D. Latt.!' . . . . . . . . . . . . . . . . . . . . . . . .  590.107 perspective elevations and floor plans. 1\Ir. colle!.':es or high school8, and tell bim what you have Cotton lucker. D. S. Deaderlck . . . . . . . . . . . . . . . . . . . . .  590.0'.k! 

Louis D. Meline, architect, Chevy Chase, Md. done and wish to do. You will probably find him willing . �g:!.
c
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. .  
:::::::: �:m No. 11 .  Half page design of the New Ratbsapotheke in to hel ou anrl to al low you to meaSllre and copy bis I Cultivator. disk. W. H. Hol�claw . . . . . .. . . . . . . . . . . . . .  590.191 

Bremen. in8tru�1�ntB. 
-

�ri��:�t �gt�r�
t
X�·;.]�:�����: .�:. �����.��.��: : : : : g�:m No. 12. P

s
U
e
l
l
P
s.
it of the Cathedral of Sainte Gudule, Brus. 

(721 3) N. N .  a�ks : Can yuu tell me if 6��f:l�ug������y����· . .  .:.���.
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No. n. Miscellaneous Contenta : New York as a furni· 
ture market.-Advantages of fresh air in apart­
ments. -Exterior plaster for dwellinge.-Rules 
for making good mortar.-Premature occupa, 
tion of new homes ; a test for relative humidity 
of habitable apartments.-VentIlation of apart· 
ments.-Does yotir faucet leak?-A new record. 
ing thermometer, illustrated.-Beautiful work 
in wood finishing.-Slate roofs.-Dec-co·re·o, 
illustrated.-Berkfeld filter, illustrated. 

The Scientific American Bnilding Edition is issned 
monthly. $2.50 a year. Single copies, 25 cenls. Thirty· 
two large quarto pages, forming a large and splendid 
MAGAZrNE OF ARCIDTECTUBE, richly adorned with 
elegant plates and fine engravings, illustrating the most 
interestin/!: examples of Modern Architectural Construc· 
tion and allied subjects. AU who contemplate building, 
or improving home. or structures of any kind, have in 
this hand.ome work an ahoost endless series of the 
latest and best examples from which to make selections, 
thus saving time and money. 

The Fullness, Richness, Cheapness and Convenience 
of this work have won for it the LARGEST C,RCULAT,ON 
of any Architectural Publication in the world. Sold by 
all new�ealers. MUNN & CO., PUBLISHERS, 

361 Broadway, New York. 

there is any way of preserving flowers to as to n tain 
their color and shape ? A. Valuable information on the 
stt:'ject of your qnery will oe found in SCIENTIFIC 
AlIIERICAN. No. 23, vol. 66, also SUPPLEMENT, Nos. 745 

Cycle or automobile car. chain Jess. D. C. Merige-
au It . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 589.906 

Cycle support. folding portable. G. Adcock . . . . . . . .  589.919 
g;\i'.�����t�it,;c!j,h,,';,��W: 'F: 'Spietti: : :  

.:. : .. . :. : : :  .. : �iil� 
Ditching machine. D. K. Smitb . . . . . . . . . . . . . . . . . . . . . .  590.118 
Dock. f1oatlnl£ or 8ubmergable. M. Guastavino . . . .  590.141 anG 1078. hice 10 cents eacb by mllil. 
Bgg� �g:��: IIQ�d.'X�iI�\;i.iie: : : : : : : : : : : : : : : : : : : : : :  �:� 

(7214) W. L R. a� ks :  (1) Can 1 obtai n Bgg� �fa<;:;�·. �
nw.�a;!�s1;i�: �

c
�.������: : : . : : : : : �:;m more voltage from a Leclanche battery by adding an ex· 1 Door opener, K. Scbiek . .  : . . . . . . . . . ... : . . . . . . . . . . . . . . . 590.16\l 

tra amount of sal ammoniac to solution of standard Dougb workmg and shapmg machme. W. S. & C .  . 
strength ? A. No. (2) What effect would it have ? A. Drul;n���

b
Jc;;mliai,j:aiii.·ctim·eni.·ioi-·piiiyiniiii8,;;,: 

590.13
3 

The solution should be .aturated, and any extra amount . Dry¥,;/ki��'D�r&':i: iCiiii .... ::::: . . : .. : :: . . ::::::::::::. : �:� 
would settle to the bottom of th� cell in solid form. It Du.t collector. J. Cbarlton . . . . . . . . . . . . . . . . . . . . . . . . . .  5911.03H 
injures the cell. (3) If I put in an extra amount of water, B;�i.��c�r���tOol�e���o:: Mar':li'::::::::::::::::: �:� 
and sal ammo�iac 10 proportion, will I obtai? greater am· �!�t't':!.%?k

e
S�
e
:y:e�·f�r

c
��'6'J..ing: Ii: Ri.iiii.:: .. : �:� perage ; and If I put 10 only enough solution (standard Election purpo.es. portable building for. J .  H .  

strength) to cover but one inch o f  the zmc lind carbon. Ele��1:, ��[g: j: :r": Stanger: : : : : : : : :  : :  : :  : : : : : : : :  : : : : :  �:�+� will I have the same voltage a8 if the ordinary amount is Electr!c Circuit .witcb. H. B. Shallenberger . . . . . . .  589.865 
used ? A. Answer to both PlUts of question, yes. Tbe �:����:�:r�';cCf.i�e .Yot�'5-�w.·M;'iieii: : : : : : : : : : : : : : : �:lli 
voltage is the same, no matter bow little, of only one or Electrical macbine coil and making same. B. G. 
of both plates are in the liqnid. The amperage increases Ele���d'!::· fo·r ·,;eCOnd";'Y·b8iiei-ie8: ·m;'iiuf8';iiir: 589

.
838 proportionally to the increase in the area ?f the plate., 

Ele�';fto�co�'i��T�;.: M': W: 1>&:y: :  : : : : :  : : : : : : : :  : : : : : :  �:�f becanse the reSIstance decrease� 10 proportIOn to the !D. Enlline releasing "ear. B. S. Hul{hes . . . . . . . . • . . . . . . .  5!lO.06i Ci'Case in the area of the plates. (4) Will an ordinary one Eyegla.s case. J. Z. Le Page . . . . . . . . . . . . . . . . . . . . . . . . .  590.043 
horse tread power be sufficient to run an eight light �����';os�: 8:'6�trr;;'iii:::::::::::::::::::::::::::::: �:rot 
dynamo ? and would the power be sufficiently steady ?  F;ence post. d. B. Jobn.ton . . . . . . . . . . . . . . . . . . . . . . . . . . . 589.898 
A. It would run the dynamo, but a horse power will not I ����� ����. iti-:ic:I�';.

d
����i-;'tii;': j: N: ·pyei.ti::::.: �:i:l 

run a dynamo steadily enough to light lamps. I (Con tinned on paoe $OG) 

© 1897 SCIENTIFIC AMERICAN, INC.
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ORDINARY RATES. 

Inside Pa.re, each insertion, - '1G cents a line 
Back Pa.re. each insertion, - - $1.00 a line 

pr-For some cla88es of .Ative;r/;iBements, Specfn! and 
HigMr rates are required. The above are charges per agate line-about eijlht words per line. This notice shows the widtb of the l ine. 
��!Se��� �t ��t�a%.�erat����a:i�: Ifn&l, �;a;!e��ri�!: ment, as the letter Eress. Advertisements must be 
�g�T�� t��p�:':I:: tY1� f3?:'':I.:::' ':ea:irs r:'u�?ursday 

W09t2u�!!I!�e!�nB!S 
time aud wwney by using our 

FootantlHand Power PIacnInerg 
SEND FOR CATALOG UES­

A -Wood-working Machinery. B-Lathes, etc. 
SEBECA FALLS :MFG. COlllPAlfY. 
G95 Water St., Seneca Falls, N. Y. 

LPCWER & FOOT I S H A P E R S . P L A N E R S . D R I L LS 

AT H E  5. �t';:�LNlpr,��P ��T�L'J�ul��t[ 
S E BASTIAN L AT H E  GO. 120 C U LVERT ST.  C I N C I NNAT I .  O .  

S O l  E N T  I F l O  AMERICAN SUPPLE­
�::lrcAnsu�;��::�kc!'.:'��e�Jf a\h�h�C��c�I��� 
10 cents. Also to be had of newsdealers In all parts of the country. ------------------------

WALWORTH 
PI PE VISES 

are the Heaviest and 
Strongest vises made. 

R E N EWABLE STEEL JAWS. 
W A L W O R T H  M FC .  CO. , 

20 OLIVER STR EET. BOSTON .  MASS. 

WORK SHOPS 
of Wood and Metal Workers, with. out steam power, equipped with 
B A R N E S '  FOOT POW E R  
M A C H I N E R Y  ___ _ allow lower bids on jobs, · and give greater proOt on the work. MachInes 
• ent on trial if desired. Cataloa Free. 

W. F. 6. JOHN BA R N ES CO. 
1 999 RUBY ST. . ROCKFORD.  I LL. 

OATES ROCI I 
ORE BREAKER, 
Steam Ore Stamp, 
lining Machinery, 
50 years experience as builders. 

GATES IRON WORKS, 
Dept. C. 660 Ellfton Aue • •  Chicago. "Oueen" Bui lder's Transit 

$ 1 00 
I MPROVED TRANSITS AND LEVELS 

��:;��:.nt§rel�la�n a��Ja.:lM�'Th1; Fair. All kln:r.' of EnJr;ineerlng, Sur­veying and DraftilUl Instruments and Material.. 220 p. Illustrated Catalogue mailed free only If this ad. Is mentioned 
(l U E �;N  & C O . ,  I n c.,  

1 0 1 1  V h estll Il t  St., Phil adelphia 

Bottoms 
Vi���r�::d and graduated. 

::'.'" 4 m. to 18 in. Price '2.50 to $8. For book on the level 
. C .  F .  R I C H A R DSON & SON ,  

I'. n .  Box 9 7' 7' ,  ATH O L, MA SS., U . S . ,\ .  

• ,,"""""" ACCU RACY ,,",,",,",,". 

f DON 'T SPOI L I T  t 
(; BY GUESSING. (') 
CI. Use the Richard.' System of meas· (') D: uring macbine�. These Gaua-es are C guaranteed to 1-10000 of an Inch. 
� Implements are adjusted at a tem- ::u U perature of 75°. ,. 
U pr- .Ask for Book ,·S. A." (') c( THE JOHN M. ROG ERS BOAT, -< 
� G A UG E  6. DRILL WORKS. � '" G LOUCESTER CITY, N. J. , U. S. A. '" 
. """"""" ACCU RACY �"""'". 

We can furnish the  Latest Improved Eyelet Machine. 
���c��tlg-:s.SbO�:Ya�:t!J:g�,!W���1 ael31��8i�:!'! of Special WireworkinJ[ Machinery. 

� Send for Ctrcular. 

B L A K E  & J O H N SO N ,  
P .  O .  Box 7 ,  WATERBURY,  C O N N . •  U .  S .  A .  

mOOtS Hny Way �ou £ikt 

I 
Can be used eitber horizontally or verti­cally or at any angle. That's the llTeat POillt In the 

. VAN N O R M A N  " D U P L E X "  
M I L L I N C  M A C H I N E .  It saves time, tools. and fixtures, and will be found a boon In every up-to-date shoo. Produces the most accurate work. Simple, : _ �' _'_" ff " " � _" 

Waltham Watch Tool Co •• Sprlngfield, Mass 

DORMAR'S 
VULGARIZERS 

are used all  over the wor ld .  Exclu.ive Manufacturers of Steam Ma­chines for Rubber Stamps. We also make Dry Heat Vulcanizers. Complete outllts from ,10 to 'l,<XXI. A II Stamp and Stencil Tools and Supplies. Brass and Steel Dies for all purposes. Se a] 8, EngravIng and Die Slnkl'J of all kinds. Established 1860. ---0,-.... 
li;!;:,t��gto .1M .• ""r:r1�0�I:5!e outllt�, 

THE .I. F. W. DO�N CO. 
lltl B. �eae SI.o � .... U. So A. 

',ieutifi, �tuert,au. [SEPTEMBER 25, 1 897. 
Fences, device for attaching stay wires to wire. W. J. Jacobs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 590,0(2 imi�: r F�l�:::;.::·:·:·:·:·:·:.

::·:·.:.::·:·:·:·:·:·.::·:·:·::':'.::'.':':':':'::: !:m Fire e.cape, R. M. Ellis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1>90,016 }l�ire extinguisher, A. J. Knight . . . . . . . . . . . . . . . . . . . . . 589,990 Flour, manufacture of germ, J. T. O'Callaghan . . .  589,Y71i Folding box, R. H. Filmer . . . . . . . . . . . . . . . . . . . . . . . . . . .  500,058 Frame. See Picture frame. Storm or screen frume. Furnace or heater, W. H. Riley . . . . . . . . . . . . . . . . . . . . 500,167 Furnaces, fire bridge for boiler, J. Reagan . . . . . . . . . 589,BOH Game al'paratuB. D. Du Bois . . . . . . . . . . . . . . . . . . .  � . . . . . 500,093 Game apparatus, E. H. Turner. . . . .  . . . .  . . . .  . . . . .  . .. 500,078 Game board, G. W. Gephart . . . . . . . . . . . . . . . . . . . . . . . . .. 58!l,825 Gas burner, automatic cutoft', F. F. Cushman . . . . . .  500,OOH Gas engine, explosive, J. S. Walch . . . . . . . . . . . . . . . . . . . 500,080 Gas generator, acetylene, N. l.ikins . . . . . . . . . . . . . . . .  589,991 Gate. See Automatic gate. Gate, A. Mason . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 500,Ot'9 Generator. See Current generator. Gas genera-tor. 
g�����t��:t��,b��\������� •. �'. �'. �1.���1��� .. .. .. .. : �:� Grate. open. W. Schmitt. . . . . . .  .. . .  . .  . .  . . . . . . . . . . . . .  589,985 Gravity and lever motor, J. R. Wrb'ht . . . . . . . . . . . . .  500,198 Hanger. See Clothes line hanger. Coat hanger. PlCture hauller. 'l�rolley wire han�er. Harve.ter potato, W. Chater . . . . . . . . . . . . . . . . . . . . . . .  500,184 Hat carrier, E. W. Hawley . . . . . . . . . . . . . . . . . . . . . . . . . .  589,829 Hat fastener, E. B. Alexander . . . . . . . . . . . . . . . . . . . . . .  589,888 Hay carrier. W. I�ouden . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . b89,� Hay rake and loader, S. M. Jenks . . . . . . . . . . . . . . . . . . .  500,103 Heater. See Hot water beater. Hinge, C. Froelich . . .  . . .  . . .  . .  . . . . . . . . . . . . . . . . . . . . . .  589,963 Hinge, .prlng, W. A. Place . . . . . . . . . . . . . . . . . . . . . . . . . .  589,1lM Hitching device, E. L. Prop.t . . . . . . . . . . . . . . . . . . . . . . . 589,855 Hoe, W. A. Scott . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  589,863 Hoistinp:, conveying and dumping apparatus. O .  

N. Gardner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  589,961 Holdback, C. �. Gonne . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 589,826 

�g�ie���!nfI�°l'hv�i �: .�!���::::::::::::::::::::::: �:� Ho.e clip. J. T. Duncan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  500,(J9( Hose coupling, H. C. Campbell . . . . . . . . . . . . . . . . . . . . . . 589,813 Hot water heater and steam generator, W. C. Hi!!'I<ins . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  590,1J63 Indicator. See Station indicator. 
l�� �e1r,afu�Yt� 6:ir�;,.���.I��: : : : : :  : : :  : :  : :  : : : : : : : : :: �:M� 
��g�' fr�: �������co��:�::�. ib�� oltereck . . . . .  589,915 Ironing boards, neck band ring for shirt, J .  H .  Mount. . . . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . . . . . . 500,O'i'0 

�:�·Cl�:?n�����y�:.b� �:Weissentbanner . . . . . . .  500,196 
J oint. See Rail JOInt. Kiln. See Drying kiln. I,adder, step" S. Wright . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  589.916 Lamp, C. L. tletts . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 589,958 Lamp, bicycle, C. Maschmeyer . . . . . . . . . . . . . . . . . . . . . .  500,044 Lamp, blowpipe. W. A. Chapman . . . . . . . . . . . . . . . . . . . 589,815 Lamp. electric arc, '1.\ E. Adams . . . . . . . . . . . . . . .  , . . . .  589,996 Lamp. safety, F. Daintree . . . . . . . . . . . . . . . . . . . . . . . . . . . . 589,9."36 La�re�:rc����' ��;�:ra�td�r�.����� �.�������.�: 589.881 I�and roller, G. W. Deweese . . . . . . . . . . . . . . . . . . . . . . . . . . 500,138 Lathe dOl<, adju.table, E. A. Anthony . . . . . . . . . . . . . . 589,88\J Lathe tool support block, C. W. Weddell . . . . . . . . .  590,051 r�eather. manufacturing, C. Dreher . . . . . . . . . . . . . . . .  590,0:16 Lever, hand, G. S. Binckley . . . . . . . . . . . . . . . . . . . . . . . . .. 589,890 I�ock. See Bicycle lock. Com bination lock. Per-mutation lock. Whip lock. Lock, V. R. Dunning . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 589,940 Locomotive smokestack, C. S. Burton . . . . . . . . . . . . . .  589,812 

tg���t�����'iN'rrt�����:::::::::::::::::::::::: : :  �:M� Loom, J. H. Northrop . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  590,112 Loom, W. Weaver . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  589,91a 

tgg::!' f.![g���. �: ��l<":rilie::::::::::::::::.��:�: ��:M1 Mail bag crane attachment, H. H. & D. D. Schur-ter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  500,025 Mail crane, Taylor & Dennis . . . . . . . . . . . . . . . . . . . . . . . .  500,112 Marker, corn row, O. Billingsley . . . . . . . . . . . . . . . . . . . .  58\),808 Match box, R. J. Ashworth . . . . . . . . . . . . . . .. . . . . . . . . . . .  589.921 Match box or safe, B. W. Karst . . . . . . . . . . . . . . . . . . . . .  589,8.% Match makinjl machine, B. T. Steber . . . . . . . . . . . . . .  500,07, Measuring machine, liquid, '1.'. E. Mather . . . . . . . . . . 500.109 Medical exercising apparatus. electro, W. A .  Webb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  500,050 Metallic wheel, 1. Davis . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  589,961 Mill. See Windmill. Mining dredge. placer, A. W. Robinson . . . . . . . . . . . .  589,858 Moulding device. E. Fabian . . . . . . . . . . . . . . . . . . . . . . . . .. 590.039 Mop tub and mop wring-er. combined, C. Gi'l'f'ord . .  590,144 Motor. See CUrrent motor. Gravity and lever motor. Music holder, R. Schumacher . . . . . . . . . . . . . . . . . . . . . . .  589,862 Mu.ic leaf turner, C. Nicholson . . . . . . . . . . . . . . . . . . . . .  589,851 

� ����id!;', I§: r��ltillg:::::::::::::::::::::::::::::: gi:l:� 
� g��r�:�I,a�� �'�'K';;';I��:���: .�: . ���o��.���.�: : :  : : : : :  �:� Nut lock, H. R. Harris . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  Nut lock, R .  Lowe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . Nut lock, W. F. Schlabach. . . . . . . . . . . . . . . . . . . . . . . . . . .  ,ilS( Oil burners, burning liquid hydrocarbons for producing incandescent, W. Darby et al . . . . . . .  589.819 Ores by chlorination. treating, H. F. Brown . . . . . . .  589,999 Ornamenting strips or frames of wood. etc., appa-
P..Ji���� If: s�t!;..�������·. ':::. '::: . .  ::: .

.
... ':. ':. ': :: ::. : :  gi:l:� Padlock, alarm, E. N. Ca.e . . . . . . . . . . . . . . . . . . . . . . . . . .  589,930 Paper box, J. C. Hewitt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  500,102 Paper box, Morris & Wilson . . . . . . . . . . . . . . . . . . . . . . . . .  590,la9 Paper holding device, E. A. Tru •• ell . . . . . . . . . . . . . . .  590,175 Penholder, A. L. Adams. . .  . .  . . . . . . . . . . . . . . . . . . . . . . .  589,918 Penholder, E. D. Chadwick. . . . . . . . . . . . . . . . . . . . . . . . .  500,183 Pencil and tape measure, combination, A. J .  Miller . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 589,847 Permutation lock, P. W. Lownes . . . . . . . . . . . . . . . . . . . 589,844 Pe •• ary, self-adju.ting InOatable, B. P. Wilson . . . 590,124 Photographer's drying rack, W. H. Lewis . . . . . . . . .. 589,843 Picker. See Cotton picker. Picture frame, E. Oldenbusch . . . . . . . . . . . . . . . . . . . . . . . 590,071 Picture hanger. G. H. Groat . . . . . . . . . . . . . . . . . . . . . . . . .  589,845 Pipe. See Tobacco pipe . 

�:g�' c';,°v':r.��f. ��gt���\�\.C���;:ie: : : : : : : : : : : :  : :  �:!Wl Pitcher, molasses, O. Hulback . . . . . . . . . . . . . . . . . . . . . .  589,833 Plaster casts, tool for cutting. J. O. Pearson . . . . . .  500,163 Plastic material. machine for mouldinll screw 
PIO��we �t.08��!:: .���:'. �����: .�: .�'. ���� : : : : :: : : :  g�:M� Plow, W. H. G. Greave . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  500,146 Plow, rotary disk, W. H. Cbaffe . . . . . . . . . . . . . . . . . . . . .  589,1131 Pneumatic conveyer tubes, electrical signaling device for use on, G. W. Hook . . . . . . . . . . . . . . . . . .  589,832 Pneumatic dispatch tube carrier, B. C. Batchel-ler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , . . . . . . . . . . .  500,181 Polishing machine, H. Fletcher . . . . . . . . . . . . . . . . . . . .  500,059 Post. See Ii'ence post. Potato digger, W. �'. & C. Mave . . . . . . . . . . . . . . . . . . . . .  589,846 Press. See Sausage stuffer press. Skim press. Press and preserving receptacle, combined, M. 
pr!:ln����h11;';:W:E: craii;,· : : : : : : : : : : : : : : : : . : : :  f!�:� PrlJ�la�����;�g o���. �.�����. ��.� ���.i.�.���i.�� •. 500.177 Printing press feeder, J. T. Robertson . . . . . . . . . . . . .  590,115 Printing press feeder attachment, J. T. Robert-son .. . .  ' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5.'lO,114 Propelling device, ship, F. A. L. Grunow . . . . . . . . . .  589 946 Pruning implement, '1.\ H._Springston . . . . . . . . . . . . .  589:987 Pulley, interlocking cone, W. H. Griffiths . . . . . . . . .  589 989 Pump and equalizing valve for pumps, B. Thoens 500:173 

���g: �:�:'p�w����e�:Parker: : : : : : : : : : : : : : : : : :  g�:A§ Puzzle. S. F. Estell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  589,822 Puzzle, picture, H. C. French . . . . . . . . . . . . . . . . . . . . . . .  590,060 Pyroxylin compound, J. H. Stevens . . . . . . . . . . . . . . . . 589,870 Race horse .tllrter, J. E. Curry . . . . . . . . . . . . . . . . . . . . .  589,818 

�:il f�f�r�}�'{v:i.fll:�.�.���: : : : : : : :  : : : :  : : : : : : : : : : :  gi:l:� Railway rail chair. M. I�ewis . . . . . . . . . . . . . . . . . . . . . . . .  590.108 Railway, surface contact, E. M. Hewlett . . . . . . . . . .  589 894 Rai�Nc�ci����.�����.��i.� . ?��������.' .�������� 590:153 Railways, automatic switch for surface contact. E. M. Hewlett . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  589,893 Rake. See Hay rake. 
�:�%i" l:h��t�:.'i.: .�·. �'. ���.���: : : : : : : : : : : : . : : : : : : : :  �:m 
::�g�dhe��e ��ed �r�lre�o�e��new. . . . . . . . . . . . . .  . [fl.},805 
Refrigerator, J. C. Ayers . . . . . . . . . . . . . . . . . . . . . . . . . . .  589,922 

��t�if:!t:,'ifn��rJ:��g?ey�:. ����I.�::: : : : :  : :: : : :  : : :  �:l:i Rein jluard, G. Tolmle . . . . . . . . . . . . . . . . . . . . . . . . . _ . . . . .  500,194 

�g�� �:Uii�g �;l�m�t�iine'liii . .  machines: ·device. 589,911 

for operating feed of, H. � Sergeant . . . . . . . . . .  589,96( Roller. See Land roller. Ruling machine, Graber & Hepworth . . . . . . . . . . . . . . 589,827 

�:Mi)�d�r�nt.e��rlJ����: : : : : : : : : : : : : : : : : : : : : : : : :  �:� Sash holding or remOVllll!' device, R. Bohrisch . . . .  500.086 Sau.age stuO'er pres., J. Finnegan .. . . . . . . . . . . . . . . . .  589,8201 Saw stretching machine. A. Carrier . . . . . . . . . . . . . . . .  589,81( Scale, hand scoop weighing. W. H. Davidson . . . . .  500,035 Screw drill, differential, P. Mitsch . . . . . . . . . . . . . . . . . .  589,848 Sculling and propelling mechanism, D. Morgan . .  589,974 SCYW�m?1S.sN.eit�bi����.��� . .  ��.��:��! . .  �����?�� 690,023 
(CofItVwed on � 107) 

l'his beats Wind.t :Steam. or Horse Power. We oner the 
WEBSTER 2J.9 actual hor.e power 

GAS E NGINE for $1GO, les8 10� discount for cash. 
�?t�.���:::;���f,;';.�".!�J'l�¥,j o�uIM theretore we can make the�rice. Box-
�aa�rf��g>���tG:S<g��;. a pounds. 

� Write for Specfnl Catalogue. 

WEBSTER M'F'G C O . ,  
11114 West 15th Street, CHICAGO. 

HOISTIRG ERGIRES operatinR on GASOLINE, 
IH ,..'1' I J . I, A  '1'Eor 4 :  KUJ)E 
0 1 1 , .  Botb Friction and Geared Hoist, from 10 to 50 
H. P., for lU i li es. qUR)'. 
I' j e!'il, U o c k s .  etc. Great Savinfl over steam. especia Ih where wood. coal or water are scarce. Send for cataJo�. Guaranteed tully. State size wanted. Address W .. ber 
Gas and Gaso l i n e  E n ­
.rine Co., ( 00  S .  W .  Boulevard, Kan888 City, Mo. 
POWER? POWER? POWER I 

Fifty per cent. increase at no additional eXPf'Jlse. 
VICTOR VAPO R EN 81IE  ••. 

LOCAL AGE NTS WANTE D .  Steam and Vapor Launches . Row and Sail Boats. . Send for catalogue. Specify one wanted. ' 
THOS. lANE ", DO. .. ' . .  

1\4-66 'V"hash av. ,  Chicago. . .. . 

" WOLVER I N E " G A S  AN D G A S O L I N E  
E N G I N ES ,  �JdATrJ.�=fNRE� The H Wolverine " is tbe only re­versible Marine Gas Engine on 
th e market. It is the lightest eD­�ine for itB power. Requires no licensed engineer. Abso­utely safe. Manufact'd by 

LV E R I N E  M O T O R  W O R K S ,  
1 2  )lu roll 8tree l ,  

O R A N D  R A P I D S ,  M I C H .  

Genuine Yankee Shaving Soap, IO cts. 
Luo:ury Shaving Tablet, 25 ets. 
Swiss Violet Shaving Cream, 50 cts. 
Jersey Cream (Toilet) Soap, 15 eta. 
Williams' Shaving Soap (Barbers'), 6 Round Cakes, 
& lb., 40C. Exquisite also for toilet. Trial cake for 2C. stamp. 

THE J. B. WILLIAMS CO., Glastonbury, Conn. 
LoNDON, 64 Great R..ussell St.,N. W. SYDNEY. 161 ClarenceSt. 

By mail, if your dealer does not supply you. 

No"W' Ready. 

MAG I C 
MANUFACTURE OF STAROH FROM Stage Illusions and Scientific Diversions Maize. -By J. I": rie�mer. Full detal ls of the process. 
W i t h  one i l l u stration. Cont : l ined in S(,IRNTIFIC AMER­
IC'A N S ITPPLF,l\I ENT. No. 1 0 1 � .  Price 10 cents. '1'0 be had at thi� office and from all newsdealers. 

A L C O  V A PO R  L A U N C H  Motor controlled from bow. V'alve movement, 12 to 1. 16 to 60 ft. Launch e.. Twin 
�'Th�l1':,:ds:£'h�i��t�o I�c�h�e� engineer or pilot required. 
��ee�::t:e����ty :I������eegr Gasoline used. No dissp:ree­ab1e vibration. 

pr- Send 10 cents in sfnmps 
for 1897 Cataloyue. 
ft . Jersey Av •• Jersey City, N. J .  

Buy Teiephones 
THAT ARE GOO D··NOT . .  C H EAP T H I N GS." The difference in cost is little. We p:uarantee our apparatus and guarantee our eustomers against loss by patent suits. OUi' guaran­tee and instruments are both good. 

WESTERN TELEPHONE CONSTRUCTION CO.  
2 5 0·2 5 4  South C l i nton St . ,  Ch icago.  

Laryest Manufacturers of Telephones 
exclusively in the United States. 

H O UTS AUTOMATIC TELEPH O N E  SWITC H ES Some of Its advantage. : lBt. It is strictly 
�����:lll;. mfn'tJ� s����t';!ld.do��. 'b��� nection between subscribers is direct and instantaneous. 4th. No central office ope· 
rr;��.to ���' 1r��o� i!,!�rr:tfi�r�ri���� service at all hour. of day or night. IT Thi. appliance Is .old outrlgbt or leased, at option of customer, and fully guaranteed. 

� Send for illustrated circular S. A. to 
Houts Antomatic Telephone Switch 
Co., Parker, So. Dakota, U. S. A. 

DR I LUNGjMACRI8EAY 
[MIA •• U IFA 'C T U RED .V,...-

BROTl-iEA-S}, 
N.VS 

Oft SH��: !��;:�� 
STEAM OR HORSE POW ER 

SEND ,.OR C ATA LOG UIL., 
WIWAMS BRO!LITHACA.I'tW 

SCREW - C UTT ING HIE HEADS 
SELF·OPENINO and ADJUSTABLE. The b�.t die head on the market. Some ad­vanta�es over " otbers." viz. : Theyal'e 

T���:ri�t�o��,' ����o�OlbEagfo:gae�e �� chip8-, are arways reliable. and the prtce� I' are rillbt. a<'" Send for IUscriptive circu­
lar ., S. A." Our die heads are furnished in sizes suitable for cuttinJr threads from to 6 inches diameter inclusive. 

ETRIC D R I LL CO" W ESTVILLE ,  CT. 
EUROPEAN AGENTS : J ��1���R��H!L;E�i�: �:::: .. !:r:.nt 

ARMSTRONG'S �o .  0 THR EAD I N G  MAC H I N E  Can be attached to bencb or post. Desi.ned for tbreadlnjl the smaller sizes of pipe, iron or brass, also bolts. Has two speeds, one for pipe � to 1 Incli ; the 
r��'iisi��� Plfr�e�� tiie 2 :��e:r Arm.tronjl adjustable die •. Oth­er attractive feature.. � Send for particulars. The Arm­
stron.r Mf'.r. Co., 139 Centre Street, N. Y., Bridgeport, Conn. 

Including Trick Photography. 

COMPILED AND EDITED BY ALBERT A. HOPKINS. 
WITH AN mTRODUCTION BY HENRY RIDGELY EVANS. 

568 Pages, 420 I l lustrations . 
Price, by mail, $2.50. 

THIS new work on MagiC, Stajle tnn­sions and Trick Photo­graphy appeals to the profe.sional and the amateur alike. and will prove a welcome addi­tion to any library and will be read with tnter­est by young and old. The illusions are well Illustrated by engrav_ Ings whlcb fully ex­plain the natnre of the tricks. Great attention is paid to the expo."s of large and Important illusions. Some of tbe most important tricks of Robert H o u d i n, Bautier. de Kolta, Kel­lar and Herrmann are explained. Conjuring tricks are not neglected, and Fire Eaters, Sword Swallowers, Ventriloquists, etc., all come In for a share of attention. The section devoted to 
U PhotographiC Diversions " is very complete. iilustrat­Ing the mo.t important forms of trick photographs which the amateur can make. There Is also a valuable Bibliography of Books on Natural Magic. The book Is a large octavo and Is handsomely bound. pr- An illustrated circular giving specimens of tbe engravings, together with a full table of contents, will be mall ed free to any address. 

M U N N  &; CO • •  PUBLISHERS. 
3 6 1  BROADWAY . N EW YORK CITY. 

� ��L��!�Po��!!I!p.��", 
_ of this Outfit are 10 oonstructed that they 

haTe extraordinary acoustic properties. A 

. 
lfhisper may be plainl1 heard at600 ft. No batu17 

. reqUired. Receinnl are imitation hard rubber, the 
same in rorm all used on r<'I�lar Inlltrumentl. For 
inside and aU lIhort linn this is better than a 1100 

Outfit. Complete for both end. with all &ooel!lllorie. and instruCo _ 
Qn� for U!�in!!:. S"nt by eXp"I'lISI on receipt of oOe. or byma.u for lte. extra. 

R. 11.' INGERS'6LL &; :bRO., 
.G Cortlandt St .. Dept. 14'1. New Ycrk City. 

ISO YEAR .. 
EXPERIEN CE. PATENTS 

., TRADE M A R KS, 
DESlCNS, 

COPY R I C HTS &.c. Anyone sending a .ketch and description ma,. quickly ascertain, freet whether an invention i8 probably patentable. Communications .trlctly conlldential. Oldest 8Jlency for securing patentl 
in America. We have a Washington office. Patent. taken through Munn & Co receive lpecial notice in the 

SCIENTI FIO AMERIOAN, beantlfully Illustrated, larjlest circulation of an�SCientitlC iournal, weekly terms �.OO � 
tlo...:�:'���:-NT��:�����e co�X�':; 

M U N N &; CO. , 
361 Broadway, New York. 

KRAFTU B ERTRAGUNGSWERKE RHE INFELD E N .  ��<;:�yoloMb:hV������ye?�;rt�e�:�X 
. l fi, S O O  H .  I'.  N O W  A V A I I . A B I, E ,  '1'0 nE I N C REA "; En TO :10,0110 H .  P. Tbe Company IS in a positlOn to let electric energy at exceptionally cheap rates and on the most favorable term.. Tbey al.o olfer to applicants wi.hlnjl to establish themselves near tlie works, .'lItable land on either the German (Badl.h) or tile Swiss side ot the Rhine, In tile vicInity of Important railway lines. Cheap labor. 

1!rw furtJo#Jr �ot'fIIIJUoB pIeau __ Tile Maa_er, Kraltuberlragung,werke, Rhelnfelden. Switzerland. 

© 1897 SCIENTIFIC AMERICAN, INC.
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SURVEY ING AND MA 
Coal &: Metal Mining: Prospecting; Electricity; 6=J�sa! ...... � 
Machine Desigo; Stationary, Locomotive and 

. Marine Engineering: Architecture; Plumbing; 

��i�i�i;�l, 3 1  COU RSES :Y��id�: 
Engineering: Sheet Metal Pattern Cutting; 

. Mechanical and Architectural Drawing: Book­
Keeping ; Shorthand ; English Branches. 

�:!J;bo GUARANTEED SUCCESS. 
Fe.1 Mod ... I •• Advance o. 1 .. 1.11  .... 11. 
Circular Free: State .ubjed VO'U wish to Btudr. 
Ia&eraatloaal Correspoodenee 8ehoola, Box 94�, 

M I C H IOAN  COLLEIE  O F  M I N ES 
A State technical scbool. Practical work. Special 

facilities for men of age and experience. El ective sys­
tem 45 weeks a year. Non-re.ident tuition $150 a year. 
For Catalogues. address 

DR. M E. WADSWORTH, President, Houghton, Mich. 
WASHINGTON, D. C •• Blls" Building. 

Bliss School of Electricity 
The only in.titution teacblng practical electrical engin­
eerinll exclusively. Laboratory equipment excellent. Couroes open October 1st. Catalogue on application. 

$250 to 8300. Enttre year. Primary, inter­
meaiate, colle�e preparatory. SpeCialty, 
fu,tanish-AmerlCsns. ur OPP-D all year. 
Hempstead (Long Island) School. 

J U ST R I: D U C E D ! 
1 0,000 M I LES FOR  F I FTY O ENTS !  

The I ngersol l  Oyclometer 

A.w. I'IBER 
Mannfactory Established 1"01. 

LEAD PENCILS, 00LORI'JD PENCILS, IlLATE 
PENCILS, WRITING SLATES. STEEL PENS. GOLD 
PENS, INKS, PEN('IL CASES IN SILVER AND IN 
GOLD, STA'L'IONERS' RUBBER GOODS, RULERS. 
COLORS AND ARTISTS' MA TERIA.LS. 
78 Reade Street , New York, N .  Y.  

Manufactory Established 1 "01. 

H AW K I N S '  N EW CATECHISM OF E LECTRICITY 
A PRA()TlCAL TR EATISE 

'�:t�;Z:j0;� �::'� :�:,� ,I W�r:.::rn
n
':�A:��=��

a
� 

Pn"::t�i"����:�h"��k bf��� 
� I 

� ': -. . ",old titles and "dge.. Strict­
ly Ii< Up-to-Date." PostVH.id, 
'2.00. THEO. AUDEL & Co., 
63 Fifth Avenue, New York. ����';.;;;:::-�� 

The Berkefe ld House F i lter. 
The only Filter Re7n01Jiln« Typh<>id and Oholera 

Bacilli. Tested and Indorsed by many 
leading authorities In Europe and Am­
erica. It give. a continuous 1I0w of 111-
tered water. absolutely free from germs. 
��l'n

ea
��Yt�:���fa":e 

a
�f 

i
'fJ'.:rnJl�:ri'ri'g 

cylinder. Cylinders can be .terillzed by 
boiling in water for one bour. 8end for 
'jii��'"c':.� l�"iAa� ��.� H:!-kic:�g 

Bee mus. Arliele in Scientific A'/IWrican, Jwne 23, 1894. 11\'I'liiUIIUII.,"� E1':�i��1v�� t';����&r�: 1I. � I� ery de.,gned. Correspondence 
IIOllclted. Oluf Tyberg. I32 l!i1sssau St .. New York City. 

C A T A L O G U E  �T ELESC O P E \ c c o , W. & D .  M O  G [ Y. • .  B A Y O N N E  C I T Y N J 

MODERN PHOTOGRAVURE METH­
?g:·���e�s

o
��'i::a':i����ot�::...�,:�;:re��Rf���r� 

tiona. Contained in SCTENTIlI'IC AMERICAN SUPPLB­
MENT. No. 1 00", Price 10 cents. 'L'o be had at this 
office and from all newsdealers. 
WE MAKE THE BICYCLE ELECTR IC LIGHT • .  $ 3 . 0 0  

��';,"itfee li�����
c 
li�\

h
t��' : : : 't:� 

Table Lamp. for Battery, • _ _ 1.56 
Agents Wanted. or Semd tOT new Oatalogue Just out. 

OHIO ELECTRIC WORKS CLEVELAND, U. S. A. 

W O O D  W O R K E R S  

$ 
Chisels, Gouge., Turning Tools. 

B U C K  _ BR O S  Carving Tools .. Pattern Mak!,," 
CAS T · ·  STEEL Gouges. pr- "emd tOT Price List. 

BUCK BROS., Mi l lbury, Mass. 

'"\V A N T E D 
Experimental Work for Patentees, Metal Pattern and 

Model Making. Will manufacture patented 
.pecialties. All work gnaranteed. 

C E N T U R Y  M A C H I N E  C O M P A N Y. 
3"0 West Broadway, New York. 
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Secondary battery, G. Hart.. .  . . . .  . . . . . . . . . . . . . . . . .  590.151 
Secondar,!' battery, H. W. Headland .. . . . . . . . . . . . . . .  589,&'lO 
Seed dehnting machine, cotton, W. A. Ragsdale 589,857 
Seed drill and CUltivator, �'. M. Wallace . . . . . . . .  " 589.87� 
Seeding machine, Jones & Johnston . . . . . . . . . . . . . . .  590,154 
Sewing machine. W. N. Parkes . . . . . . . . . . . . . . . . . . . . .  589.9jg 
Sewing machine attachment, W. J. Dix . . . . . . . . . . .  500,091 
Sewing machine feeding device, Coan & Eaton . . .  500.132 
Sewing machine, shoe. A. H. Prenzel . .  . . . . . 589,908. 589.9{� 
Shaft .upport. A. M. Tippit . . . . . . . . . . . . . . . . . . . . . . . . .  5,'10.174 
Shearing machine. Guild & Bert.ch . . . . . . . . . . . . . . . .  590,04J 
Shearing machine. Roth & Bertsch . . . . . . . . . . . . . . . .  590,04U 
Sheet metal can, F. We.terbeck . . . . . . . . . . . . . . . . . . . .  590,029 
Ship's form, O. Hartwich . . . . . . . . . . . . . . . . . . . . . . . . . . . .  500,101 
Shirt bosom, E. Stern . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  589.�12 
Sifter. ash, R. I .. ehmann . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5&t,841 
Sifting machine. W. Bunge . . . . . . . . . . . . . . . . . . . . . . . . . .  589,!/2H 
Skim press, R. Ruetschi . .  . " . . . . . . . . . . . . . . . . . . . . . . . .  590. 116 
Soldering iron, self heating, C. Holmberg .. . . . . . . . .  589,970 
Spark dellector for smoke.tack.. Abbott /I; 

Hughes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  590,012 
Spindle and bolster. W. H. Dunkerley . . . . . . . . . . . . .  590.007 
Spinning machine yarn separator, A. D. Chand-

ler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  589,932 
Spinning spindle support and driving mechanism, 

S. L. Wiegand . . . . . . . . . . . . . . . . . . . . . . . . . . . .  589.994, 58'J.995 
Spraying apparatus. A. G. Browning . . . . . . . . . . . . . . .  590,128 

�f�!��r, ��:J;i�f����::,
p
r

n
�: Parmley . . . . . . . . . .  589,853 

Station Indicator, G. S. Weaver. . . . . .  . . .  . . . . . . . . . .  590.176 
Steam boiler, C. C. Peck . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  500.073 
Stool, knockdown. H. Jensen . . . . . . . . . . . . . . . . . . . . . . .  589,947 
Storm or screen frame, B. J. Dunielson . . . . . . . . . . . .  500,004 
Stove. F. Falkowski . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  589,823 
Stove. W. S. Nicolson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  590.1b'2 
Stove oven. vapor or jl8S, L. Lentz . . . . . . . . . . . . . . . . .  589,U12 
Strainer, pump. S. A. Brownsworth . . . . . . . . . . . . . . . .  500,()5:j 
Switch. tlee Electric circuit switch. Railway 

switch. 
Switch .tand. H. Elliot . .  : . . . . . . . . . . . . . . . . . . . . . . . . . . .  590,015 
Syringe cuto1f, C. J .... Bard . . . . . . . . . . . . . . . . . . . . . . . . . . . .  589,� 
Table. See Cabin table. 
�:�n���k���,. �h���.l��.:: : : : : : : : : : : : : : : : : : : : . : : : : :  g�:N8 
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li�eaii: 600.061 

5,'10.136. 590,185 

����r:��a�h�h"e':'·J: s1';.;t���· . .. .. . : ... .. . :.: -.. :�:��:: �:� 
Thill coupling. N. M. Brinkerholf . . . . . . . . . . . . . . . . . . .  590,127 
'l'hill coupling. F. F. Wheeler . . . . . . . . . . . . . . . . . . . . . . .  590.010 
Thill coupling. detachable. W. C. Fox .. . . . . . . . . . . . .  5\10.099 
Tie. See Cow tie. 
Time recorder, F. Barker . . . . . . . . . . . . . . . . . . . . . . . . . . . .  589.924 
Tire, H. R. CollIns . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  590,201 
Tire, bicycle, G. W. Dorr . . . . . . . . . . . . . . . . . . . . . . . . . . . .  589,939 
'l'ire, bicycle, Hayes /I; Nash . . . . . . . . . . . . . . . . . . . . . . . .  590.152 
Tire, pneumatic, W. W. White . . .  , . . . . . . . . . . . . . . . . . . .  600,030 
Tires to wheels. device for applying rubber, T. 

B. Blosser .. . . . . . . . . . . . . . . . . . . . . . . . . . .  " . . . . . . . . . . . .  590.085 
Tires to wheels, means for connecting pneu� 

matie, T. Dunn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  590,095 
Tobacco leaf stripping or stemming machine, 

Reid /I; Tremaine . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  589,981 

�g��Yf�, Ill�t.��ig:�:.��:: : : : : : : : : : : : : : : : : : : : : : : : :  �:= 
'1·opophone. D. P. Heap . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  590,062 
Toy, O. Rousseau . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  589,9f·2 
'roy, mechanical, W. R. Wynne . . . . . . . . . . . . . . . . . . . . .  589,911 
Trace. W. H. Haglock . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  590,006 
Trains, indicating and delivering speCial orders 

to moving, A. M. Mozier . . . . . . . . . . . . . . . . . . . . . . . . .  589,975 
Trap. See Animal trap. Electric trap. 
Trap, E. T. Moore. . . . . . . . . . . . . . . . . . . . . . . . .  . .  . . . . . .  590.019 
Treenails, tool for trimming 01f, A. CoJlet . . . . . . . . . .  500,089 
Trolley and conductor for electric railways, T. 

Von Zweigbergk . . . . . .  . .  . . . . . . . . . . . . . . . . . . . . . . . .  590.082 
Trolley guard. H. C. Reed . . . . . . . . . . . . . . . . . . . . . . . . . . .  590,166 
Trolley wire hanger, Faulkner & Campbell . . . . . . . .  590.141 
TUb. See Mop tUb. 
TU

��'::e �\�'it���n't..���&��� . .  ��.������' . .  ���.���.�-. 590,130 
Tug. hame. W. D. Jackson . . . . . . . . . . . . . . . . . . . . . . . . . .  5\10,065 
Turning slender work, machine for, J. D. Matti-

son.. .  . .  . .  . . . .  . .  . .  . .  . .  . .  . .  . . . .  . . . .  . . . .  . .  . .  . .  . .  . .  . .  . . .  589,905 
Typewriting machine ribbon feed mechanism, G. 

A. Selb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 590,117 
Umbrella. E. Charageat . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  589,933 
Undertaker's sanitary sheet. Griffith & Lovell . . . .  590,188 
Valve. H. K. Wood . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  590.011 
Valve apparatus, F. Veith . . . . . . . . . . . . . . . . . . . . . . . . . . .  589,87ti 
Valve, .afety, C. S. Waybright .. . . . . . . . . . . . . . . . . . . .  590,195 
Va1ves, grouping and mounting air, '1\ W. Brooks 589,9'27 
Vegetable cutter. O. A. Bulette . . . . . . . . . . . . . . . . . . . . .  b90,I29 
Vehicle .pring coupling, H. H. Uckotter . . . . . . . . . .  589,876 
Vehicles, brake mechanism for power driven, J. 

R. Price . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5\10,001 
Vehlcles, elastic handhold for, B. Theremill . . . . . .  589,814 
Velocipede spring. pneumatic, W. & D. Doig . . . . . .  589,820 
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Violin. G. W. Swalley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  590.026 
Wagon step. M. J. I,eathers . . . . . . . . . . . . . . . . . . . . . . . . .  590.156 
Wagon step and chair, combined, H. G. Harring-

ton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  590,149 
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Water heating and Circulating apparatus, M. M. 
Brophy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  590.014 
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Waterproofing material upon fabrics, machine 
for spreading, J. J. Mann . . . . . . . . . . . . . . . . . . . . . . .  590,157 

Wax sheetinl< apparatus. T. Evans . . . . . . . . . . . . . . . . . . 90,017 
Wheel. See Metallic wheel. Water wheel. 
Whip lock. A. Ellgle.ton . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  589,962 
Windmill. C. H. Barker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  589.&17 

�l�:��e
c
i;�;�fv��?���n������: : : : : : : : : : : : : : :  �:� 

Writing pad attachment. E. �'. Black . . . . . . . . . . . . .  589.955 

DESIGNS. 
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Paper box binder. A. A. Faxon . . . . . . . . . . . . . . . . . . . . . .  27,M6 
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Syringe shield. A. L. Gray . . . . . . . . . . . . . . . . . . . . . . . . . . . .  27.638 Wall tie, W. Knox . . . . . . . . . . .  : . . . . . . . . . . . . . . . . . . . . . . . .  27.643 

TRADE MARKS. 
Aperient and laxative compounds, A. H. Jonas .. . .  30,546 
Bath tubs. W. Jj]. Booth . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  30,559 
Bicycle. and other cycles, W. M. Robbins . . . . . . . . . .  30.560 
Corset covers. night robes, skirts, chemises. and 

dre •• ing sack •• Whltall Manufacturing Com-
pany . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30.534 

Cough .irup, S. A. Reynold ... · . . . . . . . . . . . . . . . . . . . . . . . .  30.542 
Flour. wheat, Ballard & Ballard Company . . . . . . . . . . 30,537 
Insect destroyer., W. �'. Ashe . . . . . . . . . . . . . . . . . . . . . . . .  30,553 
Liquors. cordials, and wines, including medicated 
Medi��:�
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Medicines. Koenig Medicine Company. . . . . . . . . . . . .  30.550 
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Oils. illuminating, Standard Oil Company, of New 
York. . . . .  . . . .  . . . .  . . .  . .  .. . .  .. .. .. . .  .. .. .. . . . . . .  ..  . . .  30.558 

Powders for the feet, A. S. OIm.ted . . . . . . . . . . . . . . . .  30,551 
Po.wder., r",ach. J. M. �'I�h<:r . . . . . . . . . . . . . . . . . . . . . . . . .  30,562 
PrInts. UnIted States PrInt1ng Company . . . . . . . . . . .  30,636 
Remedies for catarrh, colds, headache, sore throat. 

asthma, and lost sense of smell, A. R. H. 
Fiedler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  30,544 

Remedies for constipation and liver diseases, An-
chor S Chemical Company . . . . . . . . . . . . . . . . . . . . . . . .  30,547 

Remedies for diseases of the respiratory organs. 
Hance Brothers /I; White . . . . . . . . . . . . . . . . . . . . . . . . .  30.545 

Remedies for rheumatism, F. H. C1aussen . . . . . . . . 30,548 
Remedies for venereal diseases, M. Haurwitz . . . . .  30,549 
Remedy, cough, L. Stern . . . . . . . . . . . .  0 0  . . . . . . . . . . . . . . .  30,543 
Shirts, collars, cu1fs, and shirt waists, Campbell & 
soa�
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. and' dyeing: Maypoie' compriiii lm:� 
Starch. laundry. i. R. Durkee & Company . . . . . . . . .  30.555 
Starch, laundry. J. North . . . . . . . . . . . . . . . . . . . . . . . . . . . .

. 
&1.556 

Watches, J. R. Hopkins . . . . . . . 00 . . . . . . . . . . . . . . . . . . . . .  30.533 
��i���: {f����}
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A -prin fPd copy of the specification and drawing of 
any patent in the fore�wing list. or any patent in print 
issued SInce 1863. will be furnished from thIS office for 
10 cents. In ordering please state the name and number 
of the patent desired, and remit to MUnn & Co. , 361 
Broadway, New York. Special rates will be Iflven where 
a large number of copies are desired at one tIme. 

Can n d ian patent. may now be obtained by the in­
ventors for any of the inventions named in the fore� 
fj'ing list. provlded they are Simple. at a co.t of NO each. 
1ns�������::'.:'°:iu:�1 :

e
�.!I�

e � ... :;.rNr:!: 
York.. Other foreiKn patents 1WIl aIao be obtalDeci. 
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I OUR GREAT POPULAR OFFER ! 

I I A Complete ElectricalLibfifY� 
i '- 5 � :;:;���ro;�� $�o. � I 
i A VALUABLE AND IND ISPENSABLE ADDITION TO ANY L IBRARY.  

. 

iri � iri THOUSANDS of ambitious men, young and old, who are thirsting for a practical knowledge 
� of the science of Electricity, and desire to become electrical engineers, are prevented iri by circumstances from attending the higher institutions of learning These will hail with 
� delight our liberal offer and the exceptional opportunity of obtaining 
i lin Eltttrital Edutation at a nominal £ost i 
��:: :: 
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a COMPLETro :: :: � ELECTRICAL L!::JRARY, in �hiCh the various branches of electrical work may be exhaustively ! 
\If � Electricitv S impl ified . ihhJSs�;�!� 5 Volumes Q; � ever publl.bed'on tile subject. Electricit

"
lS In * • ���r�T���f�:g�:f��ili�
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th�� $ 00 \If � makes the subject a. plain a. po •• lble. Shows for 5 .  \If.: '

. 
� how two plates of di1ferent metals immersed in • oft) acid can send a message around the globe ; how '" � a bundle of copper wil'e rotated by a steam en· • it) f��:e�:�e��. 
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i
gf g����r�:s'�� � � and scope. the .ubject is made exceedingly .im- \If � pie. 158 pages, lIlustrated. Price $1.00. Q; 

� Q; iri Arithm etic of Electricity. A
tf.,

ra"iC- \If � treatl.e on electrical calculations of all kinds Q; 
� reduced to simple rules and illu.trated by prac- Q; 
� !�"l!�u�r?.?�
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.� � � useful works published on electricity. 138 page., .... � lIlustrated. Price $1.00. : 
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M
OY Mcaking, BIlltr!� I � and ectrlc otor onstruction. A work .., iri for amateurs and young folks. 8how. how to i,I; It ����e;;. 

b
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: :  Instruments In general. 140 pages. Illustrated. Ui' Price $1 .00. '" 
� How to Become a Successful * � 

Electrician. ��i
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���fu�:!������r� • � u.ed in electrical science. An entirely new edition brought UP to date and Irl'eatly enlarged. Q; � Should be in the posses.lon of all who de. ire to keep abreast with the pl'ogre •• of this branch of \If 

� sciellce. Complete, concl.e and convenient. 682 pages. 393 lllustratlon.. Price $3.00. Q; 
� � These val u able books can be had separately at the published prices. *

", 1.1\ '" 1.1\ � SPECIAL OFFER to readers o f  the SCIENTIFIO AMERICAN (') iri and their friends. We lire a b l e  to furnish Ui' 1.1\ the above five volumes, h a ndsomely '" 

�
I.I\.' '.' bound, and inclos"d in a neat folding box as shown in the illustration, at tho Spf'chtl *Ui' Reduced Price of Five Dollars for the Complete Set. You save $&.(}() by arder-ing the complete set. Sent by mail or express, prepaid, to any a<ldress in North America iri To foreign countries, by mail,  post-free, in separate parcels. at the same price. Q; 

i .. II .�II��:; .. �.����.� ... ���II�·I·�����II�I�·�··;�:�:·· .. I 
� 5 VOL U M ES . --- 1 300 PACES. ---OV E R  450 I L L U STRATIO N S .  i 
� I:ir' Send for .pecial circnlar of tbe complete contents of all of these books. Also for our 
; complete 116 page book catalogue sent free to any addre.s. 
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Gr:�� Brothel'S. Room 524. 5 Beekman Street. New York. 

F' I L M S  &. M A C H I N E S F O R  A N I """'" A T E D  P H O T O G R A P H S  
,- L vv L L A R D  9 0  L E X  �, G T C N AV E B R O O  K L Y N  N 'f' 

Ex pe ri m ental �t"c:���t=:.�e61:�f:8.?J'J�r:.!: 
EMPIRE NOVELTY WORKS, 402 E. 30th St., New York. I CE ::�Cd!m:!..\ ���\:'rn�::,inlj.'i'I:VIt'�l!:� 

MFG. CO .• 899 ClInton Street, Milwaukee. Wis. 
,\ N I) I' A It'l'�, Gears. Dies, etc '\'Illll"., Uata�ue Free. J. C. � EY J , . l IS t  
lU"dlSO" �treet, C H J t: A G O .  

S I tt H .  P. Motor Castings : New design. S I F. W. :tl��A)1f.
ts a

f� ��:���y
s
�h:#,··Boston. 

:WOO D E N  T A N KS.  •':"'.: .. :.: :.:
. 

I For Railroads. Mills and Manufactories. . . " . . . I Builder. of Steel Towers and Tanks. : . .  ' .'  La. Red Cypress Wood Tanks a specialty. 
_ � w. fI7 f;?AM�g::�!t�t�.:r;�iIle. Ky. 

FOR SALE.-A First-cl .... Foundry and Machine 
Shop, with 8 good business connection and a number of 

S P E CT AC L E S  5 F. E_ BAILEY .e.n. specialties. A good chancc for an ambitlou •• hard work-
( W Ing mau. Addre.s JOSEPH HILL. WARREN. PA. 

for new optical catalogue. 271 wab.:':i;�.�dlijcag�'.t
e 

MODEL AND EXPER IMENTAL WORK 

s�F.
u
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1��I'S!te 
! TYPE WHEELS. MODELl &..EXPERIMENTAL WORK.IMALLMACHIIIERY 

NOVELTIES " ETC. NEW YOft STENCIL WONB 100 NA8SAU BT N,T. 

How to Build 

C
OLO SAVED by sending lor my 1 897 Cat><­)ogue and Discount� on Architectura.l, 

Building, Mechanical, Electrtca.-tvScien .. 
� ggiI��cl

e
23hW���e:�t��New �or� 

STRONG CASTINGS QUIC!<OELlYERY. 
PATTERN WORK TO ORDER. ACME MALLEABLE IRON WORKS .BuffAlO .N.Y. 

a Home-----..-�·� 
Those intendlllll to bui ld will lInd the very best practical sug­

gestions and examples of Modern Architecture in the bandsomest 
Arcbitectural l11agazlne ever publi.hed 

" The Scientific American 
Building Edition . "  

Eacb number is illustrated with a Colored. plate and numerous 
bandsome enllravlnlls made direct from photographs of buildings. 

together witb interior views, tloor plans, deSCription, cost, locatjon, 
owners' and architects' names and addresses. The illustrations 
include seashore. southern, colonial and city residences, churches, 
schools, public buildings, stables. carria�e houses. etc. 

All who contemplate buildin�, or improvmJl homes or structures 
of any kind, have in this handsome work an almost endless series of 

the latest and best examples from ",hicb to make selections. thus saving time and money. 
P U BLISH ED MONTHLY.  S U BSCR I PTIONS $2. 50 A Y U R. S , NGLE COPIES 25 C ENTS. 

Semi-Annual Bound Volu mes, 5 2 , 0 0  each. Yearly Bound Vo l u mes, $ 3 . 6 0  each. 

FO� �� a� �_n�w� ':.��t- MUNN & 00. ,  Publ ishers, 36 1 Broadway, New York 

© 1897 SCIENTIFIC AMERICAN, INC.
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ORDINARY RATES. 

Inside Palre, each insertion, • 71i cents a line 
Back Palre, each insertion. • •  81.00 a line 

uP'" For 801M classes of Advertisement·s. Special and 
Hi<}her rates are reqwired. 

(ribunt � BiCYdt WALT HAM WATC H ES 
Ask your j eweler for a WALTHAM watch 

and he will supply it, no matter if he 
happens to have personal prej udices in 

The above are cbarl<es per agate line-about ei"ht 
words per line. This notice shows the wldtb of the hoe. 
S!ld is set in ,,*ste type. Emrravings may head adver­
tisements at the same rate per agate Une, by measure .. ruent. as the letter press. Advertisements must be 
received at Publication Oillce as early as Thursday momin" to appear In the following week's issue. 

" magnolia" 
BEST ANTI­

FRICTION METAL 
M A C N OLIA M E TAL CO. 

Tested and True. 

The Easiest Runninlr Wheel in the World. 
pr- Send for Catalo{lue. 

favor of some other. I nsist upon having 

266 6. 2 6 7  WEST STREET. N EW YORK CITY. 
CHICAGO OFFICE : LONDON OFFICE : THE BLACK MFG .  CO . ,  ERIE ,  PA .  

a WALTHAM and no other. There are 
other American watches and other American 
watch companies, but none of them can 
make a WALTHAM watch. The American 
Waltham Watch Company is the first 
American company ; the first to be organ­
ized (nearly half a century ago) , and the 
first at the present time In the quality and 
volume of its product. WALTHAM watches 
are all good time-keepers - some of them 
better suited for one class of serVice, some 
for another. 

59 Traders' Bldl<. 49 Qneen Victoria St., London. E. C. 

fS.'� M !�!::te t�S � Charter Gas and �:::;:' Gasol ine Engine . � Proof from nearly every State 
and Territory of the Union. by addressing 

CHARTER GAS E N G I N E  CO., Box 1 4B ,  STERL I N G ,  ILL.  

SIWlPACKING 
Boiler Coverings, Millboard, R.oofing, 

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

H. W. JOHNS M' F'G CO., IGO Will iam St, New York. 
so S I M P L E  A C H I L D CAN U S E  T H E M  

S U N A R T  
MAGAZINE CAMERA. 

Foldinll Cameras. 

tlt�
l
:r&. 

ra
t:��':Jt 

I
y,r;;g:, 

�� 
l% picture. ,". 

ar- Send 2 cent stam p for 
Illustrated Catalogue. 

SUNART PHOTO CO.  
5 AQUED UCT STREET. ROCH ESTER, N. Y .  

lIJ.ll!!��f.tJr.i� 
Tools For All Trades 

You can't even think of a Tool that 
Isn't mentioned In our 1897 Tool cat­
alogue. Every Metal Worker. every 
�!�gfn���
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Tool -:ltncyclopedia. Handsomely 
bound in cloth, express 

�
ald on re-

;'�\rt�: ';eWind�3n:itl;a fI�rr O��� 
amountlnl< to '10.00 or over. 

MONTGOM ERY&- CO.  
MAKERS AND JOBBERS IN 

F I N E TOO L S ,  
1 0 6 Fu lton Street , N e w  Y o r k  City. 

Bristol 's Patent Steel Belt Lacing. 
i:J' ��r
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Fastenln
% 

for all kinds �ru 
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Sam-

The Bristol Co, 
Waterbury Oonu. 

tbt Cypt�rittr · €x�bangt 
1 � Barclay St . .  

NEW YOn 
1 66 Adams St . •  

CHICAGO 
38 Court Square, 

BOSTON 
B 1 8  Wyandotte St .. 

KANSAS CITY. MO.  
We will save you trom 
10 to � on Typewri­
te ... of all makes. 

tt ..... '.-. ... n •• .. -

Something for Nothing 
we cannot olfer. but our Artistic Hardware Is 
full value and always gives satisfaction. It you 
p
�0J':l�

e
d';:��

I
�t J\'i,��Ir�: ,f �Cla,;>tlf�ISp':it: ftcatlOll that will greatl,. help you make a selec­

tion. SRrI<ent & Co., 37 Chambers St •• New York. 

IT COSTS N OT H I N C  TO T R Y ! 
All steam users can save time 
money and trouble with the 

simplest. safest and most :,t�:!..�'lI�\'N*lxl.t-
STEAM TRA P 

Guaranteed never to 
wear out. Look at the 
cut and see how it's 

ESTABLISHED 1874. �g�
e
';'v�

a
!n ��ai'��� 

one year and I 'll furnloh the trap tree. ar- See iIlus. 
notICe Sci. Am. July 31, 1897. Sole AmerIcan Mfr. 
Wm. S. Haines, S 136 S. 4th �t .. Phlla., Pa. 

We particularly recommend the move­
ment engraved with our trade-mark 
" Riverside," as combining high quality and 
medium price. 

HALF A CENTURY OF CYCLES.-AN 
1����'i:':iW�nb�.stofh2f Jf.� ������n <»i:fc:cl!r. to �g: P. bone-shaker " and its suooessors. The tri.cycle. Tbe 
modern wheel. Cycle buUdlnl< a science. Points of Im­
provement. Tbe pneumatic tire. A hand and foot 
cycle. With 9 Illustrations. Contained In SCIENTIFIC 
AMERICAN SUPPLEMENT. :'10. 111 1 'l.  Price 10 cents. To be had at this oillce and from all newsdealers. 

AMERICAN WALTHAM WATCH Co., 
Waltham, Mass . 

page - catalog of Batie Lauteraa, GOOD PAY r.r men wltb .mall •• plta!. 250· 
. .  

_ . 8t.freopdeou;Vle"., with iostruc· 
For sale by all jewelers. 

. 
tioni for giving exhibitions, Free. IIcALLI8TEB, llfa. OptlclaD, 49 N_a. St., N. Y. 

.50%Carbon P ioneer Brand Steel Tube 
Every Bicycle Manufacturer should use it. 

Every Dealer should insist on having it. 
Every Rider should demand it. 

While WEIGHT 1I'OR WEIGH'!' In a Bicycle our FIFT Y C A R B O " Steel will laot so long 

and TWENT Y-FIVE C A RBON Steel will last only so lonl{ . • • •  _ 

NOTE TH E F U L L  I M PORT OF TH E PARALLEL LIN ES. 
The comparison which tbey I<1'8phlcally make Indicates tbe result of the prolonged Inveotilla­tlons of the most practical expert. of thp. world. 
Tbat the tests In our own laboratory corroborate these resnlt. I. merely .0 mucb to Its credit ; 
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a�r�.����';,. th�:J�a1-1'b,¥,IR':liiolr�J�Jr:�MrJl�� been made In 

The Marilin of Safety ill Greatly Increalled by the Ulle of This Tube. 
. &nd tO'r Oatalo!1Ue. T H E  POPE T U B E  CO. , HARTFORD, CONN . 

liVE US YOU R  CONF ID�.CE . We are In trade since '77. We have tbe largest 1I0t of cu .. 
tomers of an, Cntlery HOu

,::, g�ve:r:�i 8,�Ie
b
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��:���,:!�!�� wi 

- , 

�� 
-- -- � 

are nnfalr t.o yourself and to us. 
Give as a trial. Tbls cut sbows 
our three blade knife, band forg-
�tn����egho��t ���, I;f� 
Stronl< jack knife. liOc.; sbop 
!mIte. 2 blades, 750., � postpaid. 
HollO" vround, tesrea Razor, f}.60. Stronl<. 1 In. shears. 00c. 

J ESSO P 'S S T E E LTHS\VNY 
F O R  TOO L S. S AW S  E TC. 

W� J E S SOP & S O N S t:� 91 JOHN S T. NEW YO R K-

Experimental & Mode l  Work 
0ir8. aM advice free. (Jardam & Son, 45-f>1 Rose St.,N. Y. 

that does the work 
of ten men on large or h u r r i e d  jobs. 
Doe. It well. too. 
Spreads the color 
evenly and smooth­
ly on the . . spray at·o m t z e r "  prin­
ciple. Saves cost of 
m u c h 8catfoldtn.ll 
and all expense for 
brushes and other 
tool.. Color kept 
���

s 
so

t
:;rg�fl�� 

of no sediment. An 
invaluable aid In 
large or hurried 
job.. Write for full 
particulars to the 

'furner Mach ine Co . ,  37 West 1 4th St.,  New York Clly. 

ANTI RUST I NE 1 " ·0' ' '' 1 1 ' _ 1 \ " " 
_ o n 'l . t c h l l l t · ! } 

t l l d  1 0 0 1  ... . 
G O L D I N G  &. C O .  BOSTO N .  MASS .  
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I:' Send for Oatalogue Send for free lIlus. List and .. How to Use a Razor." M A HBR &; GIlOSH CO., 40 A St., Toledo, Ollio 
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