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FIREPROOF S T E E  L 
AND BRICK GRAIN 
ELEVATOR. 

In our issue of No­
vember 20 we gave 
an i l l u s t r a t e d  de­

scription of the larg­

est of the grain ele­

vators in use at the 
port of New York. 
In this issue we pre­
sent views of the lat­
est and largest ele­
vator in existence, 
in which an entirely 
n e w  depart ure has 
been t aken in sub­
stitutillg s t e e  I for 
w o o d in the con­
struction of the bins 
and in driving all the 
machinery by elec­
trical power. T h e  
two en gravings show 
this v a s  t structure 
durin g  its erection at 
a time when the cyl­
indrical bin s h a d  
been buil t  and the 
inclosin g  brick walls  
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THE COMPLETED STRUCTURE, SHOWING MARINE TOWERS. 

THE STEEL GRAIN BINS-CAPACITY 3,000,000 BUSHELS. 
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were bein g carried 
up, and also when 
the b u i I d i n  g was 
completed. 

The elevat or, which 
was built f o r  t h e  
Great Northern Ele­
vator Company, of 
Buffalo, New York, 
covers an area 120 
feet wide hy 400 feet 
long and is located 
on the B l a c k w e l l  
Canal and Garrison 
Street, B u ffalo. '1'he 
s t I' U c t u r e is com­
posed who I 1 Y of 
stone, b r i c  k a n d  
steel, and there is no 
wood 01' ot her inflam­
mable matter in the 
building or used in 
its c o n s t r u c t i o n ,  
other than above set 
forth, excepting the 

roller top desk of the 
elevator superintend­
ent, and this is  locat­

ed in his office. which 
(Continued 011 p. 407.) 
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possible to dispense w ith the distrib uting reservoir at proof against fracture. 
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Forty-second Street. and this famous engineering work If the two experimental plates show all the good 
will now be torn down to make way for the noble pile qualities expected of them, the obvious course for the 
which is to form the home of the New York Public Li- go vern ment would be to fix a fair price and close a con­
brary. The reservoir w as built over half a century tract for the supply of the lIluch needed armor for the 
ago to provide a terminal for the Croton Aqueduct, in new battleships. 
common with which it forllls the most mon umental 
engineering work of the first half of the century in 
A merica. The cost of this water s upply was llIore than 
$12,000,000, and the enterprise with which the city of 
only a quarter of a mil lion souls f�ced so great a finan­
cial b u rden was only equaled b y  the s kill and good 
taste with w hich the engineers of that day, Jervis, 
Allen and Davis ,  carri ed out the engineering and archi­
tect ural feat ures of the work. 

T h e  reservoir, which crowns t h e  summit of Murray 
Hi l l ,  stood well out in the country at the date of i ts  
erection, Fau lt haf:1 been found with its  architectural 
design ; though it has always seemed to us t hat the 
simple and massive Egyptian style in which it is b u ilt 
is singularly adapted to express the p urpose of th e 
inclosing wal l s  of the struct ure. The reservoir covers 
four acres and is built entirely above ground. The 
walls are carried up high enough to give a maxi mum 
depth of 36 feet of water and a total capacity of 24,000. -
000 gallons. The walls are double, with a space be­
t ween them, varying- from 9 feet 9 inches to 14 feet in 
width, and they are tied together at intervals with cross 
walls. The outer wall,  4 feet thick througho ut, h as a 
batter of 1 in 6. The i nner wal l  varies from 6 to 4 
feet in thickness and is vertical. A puddled embank­
meu t  is laid against the inside of the inner wall and 
the bottom is covered with 2 feet of puddled earth, 
above which is 1 2  inches of concrp,te. 

The w ork was carried out with that conscientious 
care which marks the whole of the Croton water scheme, 
and testifies to the skill of the engineers and the thor­
ough n ess of the contractors of an earlier day. 

••••• 
THE POSSIBILITIES OF HIGH SPE:j!:D ELECTRIC 

TRACTION. 

.I.�" 
A YEAR OF PLENTY IN KANSAS. 

It is a commonplace truth that the source of the 
prosperity of this country l i es in the soil-that good 
crops mean good ti mes; but it is only when we have 
before lIS such astonishing figures as are furnished this 
year b y  the Kansas State Board of Agriculture that we 
appreciate the supreme importance of agriculture. 
O lllitt ing the odd thousands, we find that the yield of 
w inter wheat in that State is fifty million bushels, 
worth thiI·ty-four million dollars, or 160 per cent more 
than last year. The corn crop totals one hundred and 
fifty-two million bushels,  and the yield of oats is 
twenty-three million bushels, the two together bring­
ing in thirty-two million dollal·s. The total value of 
winter and spring wheat, corn and oats is sixty-six mil­
lion dollars. 

This i s  the record of a year of plenty. Compare it 
with the crops of the previous year, when the combined 
winter and spring wh eat, corn and oats brought only 
fifteen mi llion dollars to the farmers. 

The tabl e  of the yields and values o f the crops and 
products of all kinds, including, in addition to the 
cereals already mentioned, potatoes, flax, sorghum, 
dairy prod ucts, etc. , is one h undred and thirty-six mil-. 
lion dollars. The total value of crops and live stock is 
two hundred and t.hi rty million dollars, and the total 
net increase of all agricultural products is  over forty 
mill ion dollars. In the presence of such figures one is 
prepared to believe there may be more truth than jest 
in the statement that Kansas will " forward a car load 
of canceled mortgages" to the forthcoming exposition 
at O maha as a token of her returning prosperity . 

....... 
ECONOMY IN DETAILS. 

In view of the. many impossible schemes for air-line There is a good story told in a Philadelphia paper of 
electric roads with speeds of from 100 to 200 miles an a French officer of en!,;'iaeers who, during a visit to one 
hour w h i c h  from time to time find their way into the of t he large machine shops i n  that city, regarded with 
press, it is a relief to fin d the subj ect taken up and dis- com parative indifference the massive tools and" show" 
cussed in a scientific way by professional men who have features of the establishment but paid close atten t ion 
no other o bject thall to p l ace the actual possibi l it ies to a l ittle tool-sharpening machine-a type of those 
and limitations of high speed elect'ric travel b efore the numerous ingenious labor-saving appliances with w hich 
reader. In a recent series of articles in the Engineering I an Am erican shop abo unds. At the close of his in spec­
Magazine t h e  authors discuss the engineering and tion he stated that he had visited all  the most notable en­
financial feat.ures of an electric road between N e w  gineering u ndertakings and establishment.s in America, 
York and Philadelph i a  which would carry passengers and that he should report to his government that the 
between the t wo cities i n  thirty-six minutes, or at the biggest things in America are the little things. H e  
rate of one hundred a n d  fifty miles per hour. It is thp, was struck w i t h  the fact that. in some est ablishments 
opinion of the authors that the sch eme would present which he had visited the profits were mainly realized 
n o  civil or electrical engi neeri ng difficulties which could in the saving of materials and labor by close attention 
not be overcome. The cost, h owever, as figured out, to details w h ich in E urope are unconsidered trifles, 
would be $190, 000, 000. The estimate is made on the and as an i nstance of this he quoted the l i ttle grind­
ba';is of a road o n  the third rail system, wi th trains stone which h e  h ad noticed in the shops. 
runn ing at three- m i nute intervals. Three-phase 10, 000 The criticism of the French engineer went direct to 
volt current would be used for transmission lines, and t h e  mark, for while we have engineering works as 
1 , 000 volt d irect current on feeders. Each station would great as any in the world, it is in our genius for inven­
have an econollli cal capacity of 30.000 horse power and tion of l abor-saving appliances that we lead the world, 
each su bstation a capacity of 20, 000 horse power. The and herein, too, lies the secret of the extraordinary re­
trM'el, estimated on the basis of several existing ele- ductions w hich we have been able to make in the cost 
vated and subu rban roads, is put down at 187, 040 pas- of manufacture. 
sengers both ways per day. This is more than four With the ever-growing magnitude of industrial 
times the traffic of all the existi ng roads between these operations and the i ncreasing keen ness of competition, 
cities, It is considered, however, that the reduced time the race wil l  be won by the people who have a genius 
and the low fare, assumed at twenty cents, would for economy i n  details, who are untiring in their efforts 
greatly increase the travel. It is evident that, in the to save time and labor in the most insignificant trifles 
opinion of the authors, Messrs. C. H. Davis and F. S.  of shop and factory management. The rapidity with 
Williamson, the difficulties would be rather of a financial w h ich the new i nventions of one country are patented 
than electrical nature, and their study of the question and bought up in other countries h as an equalizing 
of high speed travel shows once more that the limits to effect which prevents any one nation from enjoying a 
engineering performance are set by financial rath er monopoly of the fruits of its ingenuity, at least in the 
than technical considerations. more impOl·tant and costly inventions ; but as long as 

••• 0 • the American mechanic continues to devise more rapid 
PROBABLE SOLUTION OF THE ARMOR PLATE and less laborious ways of doing even the most insig-

QUESTION. nificant work, it will continue as easy for us to u nder-
There is some prospect of a settlement of the armor sell the European producer as it is puzzling to him to 

plate controversy between the government and the firms understand how we can do it. 
engaged i n  armor p late manu factu re, by the latter offer- .. ' • eo .. 
ing to supply a much superior plate at t h e  price fixed THE LIMITS OF HUMAN SPEED AND ENDURANCE. 
upon by the Secretary of the Navy. It is well under- The many forms of use and abuse to which the bicy­
stood in naval circles that the great Krupp factory is  cleo has been put have served to demon�trate that man 
t urn ing out nickel p lates treated with its new gas pro- is  capable of feats of speed and e n d u rance the mere 
cess which have shown better ballistic res ults than suggestion of whi.ch would have been deemed absurd 
the nickel-steel Harvey plates which have won s uch and im possible a generation ago. While it has long 
world-wide celebrity. It now appears that the Car- been known that the h uman frame was capab l e  of ex­
n egie and Bethlehem Oompanies have acquired the ertion far beyond the powers of the brute creation, it 
rights to the Krupp process in this country, and t wo was reserved for the bicycle to show j ust what the 
experimental p lates are being made which wil l shortly measure of its endurance was. While we consider 
be tested at the n aval proving station at Indian H ead. that six day races, such as have lately been concluded 
The Krupp plates have shown all the hard ness of the i n  New York, are to be condemned on obvious grounds 
H arvey plates, with a remarkable toughness which ren- of humanity and common sense, it is undeniable that 
ders it practically i mpossible to break them. Extreme they possess an interest as showi ng the amazing feats 
toughness and extrem e  hardness seemed to be incom- of strength and endurance of which a well trained ath­
pati ble in the same plate, until Harvey combined the lete is capable. 
two by the use of nickel and face hardening. The The past year has been fruitfnl in record-breaking 
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performances on the b icycle, and the array of records 
is full of startling figures. 'l'he distinction most covet­
ed by the racing wheel man is that of having r idden 
the mile i n  fastest time. This has been done first in 
England and a month or two later in America in 1 
minute 35! seconds, which is equal to a speed of over 38 
miles an hour. The rider who first rode a mile in this 
time has also covered a distance of 321 miles in one 
hour-an even more remarkable performance. 

This, however, was ecli psed by the feat of another 
speedy rider who wheeled off over 616 miles in one d ay 
at an average speed of 25� miles an h our. A study 
of the details of this ride reveals the remarkable fact 
that the rider was as stron g at the finish as at the start, 
the average speed for the twenty-fourth hour being a� 
h igh as for the first hour, and the 610th mile being 
co\'el'ed in 1 minute 56 secon ds, or at a speed of m ore 
than 30 m iles an hour. 

The latest and,  in respect of mere endurance, t h e  
most d ifficult feat w a s  the ride o f  1 ,983 miles in six days 
lItade in this city. The average speed from Monday 
mcrni n g  to Saturday afternoon , when the rider practi­
cally left the track for good, was 14'7 miles per hOUl', 
and the average actual speed. exclusive of rests, was Hi'8 
m iles per hour. The rider was off the track on l y  9% 
hours, 4� hours of which were given to sleep. From 
a medical point of view the remarkable fact was t hat 
his pulse and temperature were about normal after this 
tremendous exertion, and that he showed no discern­
i ble p hysical inj ury as the res ult of it. It is  noteworthy 
that the rider's d iet con sisted almost entirely of boiled 
rice an d milk and that no stimulants of an y kind were 
taken . 

I n the presence of such performances as have been 
outlined above, the stories of ancient pro wess become 
more credible, and it is  certai n at least that our race 
sho ws no signs of physical degeneration in the present 
day. 

...... 
COPYRIGHT INJUSTICE. 

An interesting example of the obliquity of  VISIon 
with which men seem to be afflicted in regard to pro­
perty rights in literature is given in the pending 
proposal for amendment of the copyright law. It is 
proposed to require authors obtaining copyright pro­
tection to supply at their own cost copies of their 
books to public libraries throughout the country. At 
first only a few libraries are to be designated as re­
cipients of such gifts, fou r  or five in all. B u t  there is 
no reason why the n u m ber should not be indefinitely 
extended. If the public library i n  one city i s  to be 
thus favored, why not that in another city? The 
chances are that if the principle is  once established, the 
appl ication of it will  be exten ded until the author is 
compelled to give a copy of his book to every city, 
town, v i llage and public school l ibrary in the land, or 
else forfeit his copyright. Or, if not. it would be un­
commonly interesting for the authors of the proposal 
to explain why not. 

The system, it is said, will resnlt in the building np 
of a n u mber of national l ibraries throughout the coun­
try. Yes. If every farmer who wants to have his 
ownership of his wheat crop protected were required 
to gi ve a bushel to some government d epository i n  
each large city throughout t h e  country, t h e  system 
would result in the b uilding u p  of a number of na­
tional granaries. If  every man who want s  his right to 
his wages maintained were requi red to pay $1 a week 
to a government collect.or in each large city of the 
Union, the result would be the accumulation of a 
magnificent surpl us in the n ational treasu ry. If 
every man who wants to secure patent rights on a 
machine he h as invented were required to give one of 
the machi n es to every city in the land, to be loaned 
out to the inhabitan ts for free use, it would be a m ighty 
nice thing for tht)se who want to get something for 
nothing. And assured l y  there is  no conceivable argn­
ment in favor of the one scheme th at does not apply 
wit h  equal force to all the others. There is no more 
reason why the producer of l iterature shoul d be thus 
m ulcted than the producer of any other commodity. 

The scheme may have been suggested by contempla­
tion of the Library of Congress, which is thus enriched 
with copies of all new works, and a desire to create 
duplicates of it in other cities, and the question may be 
unthinkingly asked why the author may not properly 
be required to deposit copies of his book elsew here, 
as well as at Washington. To such question the answer 
is ob vious. The book is  deposited at Washington, 
not tor the sake of building up a l ibrary, b u t  as a 
mat.ter of record, to complete the act of securing copy­
right., as an inventor was formerly required to place a 
model of his machine in the Patent Office, or the owner 
of real estate has to record his title deeds at the office of 
the county clerk or register. The process of securing 
copyright is completed at Washington for the whole 
country, and does not have to be repeated in h alf a 
dozen other cities. There is no j ustification, therefore, 
for requiri ng one of its conditions to be repeated else­
where. Nor would the scheme have any such result 
as its projectors seem to suppose. It would build up 
libraries, but they would not be good libraries. The 
essential nucleus of every library that is worth house-

j tituttfit a,mttttaa. 
room must consist of a mass of standard and classic 
works which are not daily being produced and copy­
righted. Libraries sec url:'d by the proposed method 
would be altogether one sided. They would contain 
plenty of current literature, but no standard works ; 
a host of ephemeral novels and minor poets, but no 
classics and no encyclopedias. Such a library would 
be a delusion and a snare. The government would 
have comm itted an act of gross inj ustice and spoliation, 
and have got no real benefit in return. T h e  plan is 
a mischievous one from every point of view, and should 
be heard of o n l y  as a "horrible example" of freak leg­
i slation which never can be seriously considered. ­
New York Tribune. 

----- . � ... 
LIEUT .  PEARY RECEIVES A SHIP. 

The following cablegram, relating to Lieut. Peary's 
Arctic trip,  h as been received by the New York Sun : 

., A. C. Harmsw orth , England's patron of Arctic ex­
ploration, has presented his Arctic ship ' Windward' 
to Mr. Peary and will  have her overh au led and sent to 
America for use in his coming expedition. 

" This generous act of Mr. Harmsworth is the latest 
incident in a series that has shown that England and 
America are bound i n  the st rongest brotherl y  ties in 
their Ulut ual interest i n  Arctic work. Grinnell fitted 
out the first and second Grinnell expeditions to assist 
England in the search for Franklin and his brave com­
panions. America sent the recovered' Resol ute ' back 
to England as a gift. England sent the 'Alert ' to 
America to assist i n  the search for Greely and his com­
panions. Now Mr. Harmsworth gives Mr. Peary a ship 
which has been engaged for the last three years in ex­
ploring Fran z Josef Lan d . "  

T h e  princely gift of M r .  Alfred Charles Harmsworth 
wiII m ateriall y  assist Mr. Peary in carrying out his 
plans of Arctic discovery. The "Wind ward " is ad1l1ira­
bly adapted to the purpose of exploration ill northern 
seas. This act of the London newspaper m agnate will 
be another tie which. l ike the log of the " Mayflower, " 
will tend to stil l more unite the people of Great Britain 
and the United States. 

In 1 894 Mr. Harmsworth equipped the Jackson­
Harmsworth expedition at a cost of $125, 000. This ex­
pedition, after spending three winters in Franz Josef 
Land, returned to Englan d in Sept.ember last. As the 
result of their labors almost the whole of Franz Josef 
Land has been carefully mapped, and has been shown 
to consist, not, as was supposed,  of large land masses, 
but of a number of islands. Gillies Land, as to which 
there had been m u ch controversy, he found to be con­
spicuous for its absence in the place usually assigned to 
it on Arctic maps. 

• ••• • 
THE LASSO. 

The lasso is of great antiq u i ty. It is  said to be de­
picted in the ruins of Nineveh. An early Persian 
manuscript, preserved in the Escorial,  shows a sports­
man (whom I suppose royal by his Olympian expres­
sion and careless seat) in the act of catching a wild ass 

with a nicely plaited lasso. The monarch bestrides a 
rather" stocky" looking, dark colored horse, with four 
white feet and a white face. A bow, quivers and a 
saber are h u n g  from his saddle, and a sort of ho using 
half covers the horse. How the wild ass is to be re­
strained, even by the hand of a mon arch, is not at first 
sight evident, for the lasso is neither fixed to the saddle 
after the fashion of the gauchos, nor is a half turn ta­
ken roun d  the pommel, in the style adopted by vaque­
ros in Mexico and Texas. Apart, from t h i s  detail, all is 
as realistically set forth as it would be to-day in a pho­
tograph. The h orse bears away from the beast lassoed, 
and the king sits a l ittle to one side, exactly as a Texan 
cowboy or an Argentine gaucho sits under similar cir­
cumstances. Irises and N arcissi sprin g  u p  u nder the 
horse's feet, and an applauding group of angels peep 
out of a cloud, while i n  the middle distance another 
Persian gaucho shoots a n  antelope with an arrow while 
galloping at full speed. 

The Laplanders are said to lasso their reindeer, and 
the Tartars and modern Australians use a rudimentary 
l asso fixed to a long pole i n  order to catch wild or re­
fractory horses. T he Poles, Croatians and Walla­
chians, with the Hungarians,  seem to have used the 
lasso till  about the beginning of the present century. 
A picture b y  the German artist Richter shows Polish 
remounts for the German cavalry behlg lassoed i n  the 
Zwinger, at Dresden. The horses look as wild as a 
Texan " broncho" or an Argentine "gagual," and the 
attitude of men and animals, and the way the ropes are 
coiled and thrown, are identical with those adopted in 
Spanish America to-day. The lasso appears to run 
through a ring in the pommel of the sa6.dle. It is, 
however, in Spanish America where the art has been 
most developed. This is on account of the open coun­
try and the vast numbers of wild and semi-wild horses 
which, up to the m iddle of the present century, over­
spread its plains. -Badminton Magazine. 

. � . .  
THE Boston Pneumatic Transit Company opened 

their pneu matic tube system at the general post office, 
Boston, on Friday, December 17, 1897, at 12 o'clock. 

DUSTLESS BUILDINGS.' 
BY C J. WOODBURY, BOSTON, IUA8S., MEMBER OF THE SOCIETY. 

The increased height of office buildings rendered 
possible by what utis Tufts patented as the vertical 
railway, while bringing to their occupants relief from 
the noise of the streets, and affording comfort by ex­
tending above the fly b elt, which is as well defined as 
the snow line on a high mountain, also exposes the oc­
cupants to the fine d u st which pervades the whole 
structure and which the other sal utary conditions of 
the building render more prominent. 

The modern method of heating and ventilating such 
a building is by means of a bl ast of air drawn down a 
flue, warmed and forced throulrh the building in such 
quantities that four times the volume of the building 
is frequently circulated through the rooms each hour. 

This method of heating, although a more efficient 
application of rad i ating surface for heating the air 
than by direct radiation in rooms, and can be managed 
with far less expense for attendance, repairs and fnel, 
and provides the sanitary requ isite of ven tilation with­
out cold draughts, yet this apparatus di stri butes large 
amounts of dust through such a building; and in a 

city usi n g  bituminous coal u nder the average condi­
tions there is  a fine carbon dust which i s  especially 
obnoxious, i mpairing drawings, books, delicate mech­
anism, and whatever IlIay be inj ured by the shower of 
fine, im palpable d ust, which produces black, indelible 
smutches whenever touched. This carbon dust is al­
ways an annoyance and at times a serious matter. 

The writer u ndertook to abate the d ifficulty of dust 
i n  a building of nearly 500, 000 cu bic feet capacity, 
throngh which 26, 000 cubic feet per m inute was usually 
b lown, ·  for heating and venti lation. The outside air 
used for this purpose was drawn down a fl u e  37 square 
feet in cross section,  and reached a· velocity of 700 feet 
per minute. 

The means taken to remove the foreign substances 
from the air were by use of cotton cloth filters so ar­
ranged that the air should approach the fabric at an 
acute angle by which the momentum would carry 
these particles beyond a point where the element of 
air under consideration would pass through the filter, 
and the particles of dust would be carried by the place, 
and, striking the cloth at a lesser angle, tend to glance 
off and be carried to the bottom of the filter, rather 
than to clog the i nterstices in the fabric. The area 
of the filters being larger than that of the flne, the 
rate of filtration was inversely slower than the velo­
city of the air down the fl ue. 

The means by which this was accomplished were 
very simple. A timber frame, d i vided by partitions 
into fine rectangular openings, w as placed at the top 
of the flue, and under each opening was placed a bag 
whose top was attached to a light wood frame slightly 
larger than the opening, making a tight fit, so that the 
a'r entering the flue must pass down ward into these 
bags, which were over thirty feet in height. An arrange­
ment of guides, ropes and pulleys enab led the bags to 
be raised and lowered by a person at the bottom of the 
flue. The bottoms of the bags were made open, and 
closed with a drawing string, and hoops kept the lower 
portion distended. An arrangem ent of lines exten ding 
along the sides from end to end facil itated turn ing 
inside out and back again when they were being 
cleaned. 

The whole of the mech anical arrangement is fully 
described in United States patent No. 589, 772. 

T hese bags were square at t he top, wh ere their com­
bined area equaled that of the flue, but soon dimin­
ished to a cylindrical section, occupying about 40 per 
cent of the space, t h u s  affording am p le clearance for 
the exit of the air passing through the fabric. 

The area of the flue was 3;!4 per cent of that of the 
bags, and while the air passed down the flue at a velo­
city of 700 feet per minute, it  passed through the fabric 
at 26 feet per minute. 

From half a peck to a peck per month of fine dust 
was gathered from the bags. 

The efficiency of the de vice was tested by placing 
freshly painted boards at the bottom of the flue before 
the installation of the apparatus, and then giV:llg an­
other coat of paint after the apparatus was in ser­
vice. 

In the first i nstance the fresh paint collected fine 
d u st until  i t  resembled fine sand paper, and in the 
second the paint dried with a smooth surface. 

In several of the offices split laps of a.bsorbent cotton 
were placed in various parts of the building before and 
after the bags were in service, and one set was covered 
with fine particles and the other was free. The change 
was not a notable one at first, owing to the l arge 
amount of dust in the flues, but much of this was re­
moved by running the b lower at a very high rate of 
speed, and afterward removing the registers and wash­
ing them and the fl ues as far a, cou ld be reached. 

The device has been solely u nder the care and 
management of the men employed on the en gine and 
boilers, and has served its p urpose in rendering a build­
ing free from dust caused by the ven tilating system . 

* Presanted at the New York meeting (December. 1897) of the Amer­

ican SOCiety of Mechanical Engineers, and forming part of volume xix 
of the Transactions. 
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A NOVEL MONKEY WRENCH. 

The illustration represents an improved wrench 
recently patented b y  Charles H .  Avery, of No. 9 Lin­
den Street, Binghamton , N. Y. Fig. 1 represents the 
working portion of the wreneh , the handle not being 
shown, and Fig. 2 is a sectional view through the mova­
ble jaw. The latter, as will be seen, has a seat 01' re· 

AVERY'S WRENCH. 

cess, in which is located a clutch member, having at 
each side a slightly projecting ear. The teeth on the 
shank or stern of the wrench are inclined in t h e  direc­
tion of t.he fixed jaw, and the clutch member, wit.h the 
lIIovable jttW, is held in engagement with the teeth by 
a spring. The arrangement permits the free move 
ment forward of the movable j aw, to en gage a nut, 
while by a sligh t  pressure on the ears of the clutch 
member the latter may be released from such engage­
ment and the movable jaw moved backward, as de­
sired. \Vhen the ears are released, the spring throws 
the clutch member into engagement with the stem and 
holds the movable jaw against movement away from 
the stationary jaw. 

... I. 
Fulton's Snblnarine Torpedo Roat. 

N early a century before J u les Verne wrot.e about 
the N autiius,  Robert F ulton construeted a s u bmari ne 
boat of that n ame. This fact is not generally known, 
and the recent memoir of M. Eugene Debosc, of the 
French navy, is of more than usual interest. H e  states 
that Fulton launched a submarine boat named t h e  
Nautilus a t  a point near Rouen on .J uly 3 0 ,  1800. 

" O n the same day, " he continues, " Fulton made 
several experiments with his boat. They lasted for 
three hours, and the stretch of water occupied was 
between Bapannul and the woodyard of Citizen T h i­
bault, where the depth was twenty-five feet. The ex­
periments were as satisfactory as could be desired, i n  
spite of the fact that there was a strong current. Next 
day the inventor went down the Seine to Havre, 
where the new harbor was placed at his disposal. 

"There a test was made as to the relative advaQ.­
tages of oars and of a screw moved by the arm, and the 
result was a convincing proof that by means of the 
screw llluch muscular force could be utilized. Seven 
minutes were required to work the Nauti lus by means 
of oars and only four m in utes by means of a screw, 
which Fulton styled a machine ' with wings like a 
windmill. ' 

" \Vhen a certain quant.ity of water was i ntroduced 
the N autilus sank readily, and in a direction 
parallel to herself, and she again came to th e sur-

face when the water was forced o u t  by means of a 
pump. Some time afterward Fulton adopted a 
screw with horizontal wings, which was placed i n  
fron t a n d  which enabled h i m  to remain under 
water almost constantly, even while the boat was 
moving. He moved to right and left by means of 
an ordinary rudder placed at the poop, and he 
also used a horizontal r udder divided into two 
parts. 'rhis method of steering, i nvented by him, 
is very like that which is used in modern sub­
marine boats. " 

Finding that the French government would give 
him no aid, Fulton,  who had spent a great deal of 
time and money in perfecting the Nautilus, 
crossed the channel and offered his i nventi o n  to 
the British govern lllent. 

But in London he lIlet even with less success 
t han in Paris. Pitt seems to have thought well of 
his proposition, but,  powerful  though he was, h e  
failed to gain for it official approval. 

. '.,. 

HERR MARPMANN has found m icrobes of vari-
ous kinds in seventy-seven samples of ink--red, 
blue and nigrosine-s u pplied to schools, and some 
of the m icrobes were deadly enough to kill  
mice inoculated with them. He recommends that 
ink bottles should n ot be left open to the air i n  
schools. 

J citutific !mtticau. 
THE PIERCE PNEUMATIC CUSHION BICYCLE FRAME. A STOVEPIPE HOLDER. 

The accompanyin g illustrations represent improve- A "imple and inexpensive form of holder, readily ap· 
ments in a bicycle frame designed to throw upon the plicable to one end of a length of stovepipe, and w hich 
w heels all the vibration of a machine, relieving the may be contracted to be conveniently entered into a 
rider of the most fatiguing part of the work of bicycle thimble in a flue or into a pipe opening, to hold the 
riding. The principal view shows the frame assem- pipe in position, is  represented i n  the accompanying 
bled, the other figures representing the detached p arts il lustration. '1'he improvement has been patented by 
which form the cushioning device, the steel tu bing George Griswold and Harry P. Chase, of Salem, Ore­
being of a hig-h quality, especially drawn for this pur- gon. Fig. 1 shows the application of the device, Fig. 
pose. 2 indicating the movement of the inner expanding 

The lines of the cushion frame are those of the band. The two bands are pivotally connected by 
best and latest wheels, the frame being of rigid con - metal straps, each end of the onter band having an 
struction, and the portion forming a part of the rear ear adapted to receive an adjusting screw by which it  
upright would not be n oticed as differing froIll a regu- may be made to closely grip the pipe.  The inner band 
lar pattern of frame, except for the nickeling. The has at one end a link, while at its opposite end is pivoted 
inprovelllent is being introduced by the George N . . a curved lever, as shown i n  Fig. 2, whereby the band 
Pierce Company, of Buffalo, N. Y. , under the patents may b e  contracted for introduction into the !Stovepipe 
of the H ygienic Wheel Company, S t. Paul Building, 
New York City. Messrs. Pierce & Company are manu­

facturers of cycles and tandems, and also have branches 
in New York and Boston. The rear u pright is, as will 
be seen, formed as a com bination telescopic device, 
having but slight motion, but with a cushioning ar­
rangement for the rear portion of the saddle formed 
partly of a spring and partl y  of com p ressed air in the 
t.ubes. 

It is, however, wholly un like spring seat posts or 
spring saddles, as the di stan ce is always uniform be­
tweeu the seat and the pedals, the feet and limbs not 
being v i brated, an d the rider being thus saved from 
excessive jolting on u neven roads-an improvemen t 
which cannot fail to be especially appre ciated by 
women riders. In the illustration showing the vario us 
parts, Fig. 1 represents the lower tub u l ar socket on the 
rear fork, Figs.  2 and 3 forming i nner t ubular portions 
constituting a pneumatic socket and casin g for the 
spri ng, 4, while Fig. 5 is a sect ional view showing 
the parts assembled. It is to be noted, also, that the 
connection between the head and the rear fork is m ade 
by means of steel plates, w hich give great firmness and 

1 

yet afford some degree of elasticity. It is said that GRISWOLD & CHASE'S STOVEPIPE HOLDER. 
with this improvement the tires can be blown to any 
degree of hardness without causing discomfort to the th i mble or flue opening, the lever being afterward 
rider. thrown back, as shown in Fig. 1, to expand the band 

The improvement has already been in use for a Ruffi- and canse it to serve as a support for the inner end of 
cient time to have received high corIl Inend ation froltJ the pipe. 
a great n umber of practical w heelmen . T h e  company ----- •• • • • 

make the springs of four different sizes, as may be re-

I 
Caoutchouc and Gut la Perella 
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THE PIERCE PNEUMATIC CUSHION BICYCLE FRAME. 

phalt or pitch, and 15 parts oil of t u rpentine. It is to 
be used hot. 

Elastic gutta peJ;cha cement, especially for fixing 
soles to shoes, which does not crack in bending, on 
account of its great extensi bility, is prepared by dis­
solving 10 parts gutta percha in 100 parts benzine and 
pouring the sol ution into 100 parts linseed oil varnish, 
shaking well. The leather m ust be roughened before 
using this cement, in order to insure greater durability. 
By a caseine-borax cement a handsollle surface gloss is 
imparted to the leather. The borax is dissol ved in 
boili ng water and the borax solution poured into 
freshly prepared caseine. The d u rable thick celllent is  
very serviceable. 

Good caoutchouc cements, for rubber strips or rub­
ber goods on metal, are obtain ed by dissol ving shellac 
in ten times its weight of ammonia. After standing 
for three to fou r  weeks a transparent putty resu lt.s, 
which is used without h eating. The cemented places 
soften at first, but become hard and firm after evapor­
ation of the ammonia, which Illay be assisted by heat­
ing. This cement is watertight and gasp roof, and is 

I also u seful for hard rubber articles. A cement made 
of a mixture of gutt a  perch a with asphalt is 
servicpab le for the sallle purpose. T h is has to be 
applied hot and the p ieces are to be pressed to­
gether. 

Very useful cement for leather belting is manu­
factured by kneadin g 10 parts carbon bisulphide 
and one part of oil of t urpentine with gu tta 
perch a until  a thick pa�te results. '1'he portions 
of the leather where the cement is to be applied 
must be unoiled and roughened ; the cement is  
p u t  on and the ends are pressed together until 
the binding agent has become dry. Directions 
for caoutchouc cements are : 100 parts finely cut 
caoutchouc, 15 parts resin, 10 parts sheliac, dis­
solved in s u lphide of carbon. One part caoutchouc, 
7 parts Illastic, and 50 parts chl oroform, left to 
stand several weeks. 

Cement for ru bber boots, etc : (1) 10 parts 
eaontchouc dissolved in 250 parts chloroform; 
(2) 10 parts caoutchouc, 4 parts resin, 40 parts oil 
of turpentine, mixed and dissolved. For use, pour 
together equal parts of both solutions. -'l'rans­
lated from the Fiirben Zeitung . 

JADE is found in the Bha lIJo, Chindwin, and 
Katha districts in U pper Burma. The chief work­
ings are in the B hamo district, from w h ich 2fl4,-
000 pounds were o btained in 1895. Nearly all of 
this is sent to China, w here jade stone is highly 
valued. 
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DECEMBER 25, I 897 · J  
The Feather Evil. 

All moralists have assured us that " when lovely 
woman stoops to folly, " she stoops very low i n deed. 
And so when WO lllen att e i ll pt to elll u l ate the glories of 
a C hoctaw chief or a Sout b Sea islander, it is not con­
s i derations of art or hu manity or self-respect that wil l  
stop them, says Natural Science. Consequently, it is 
not likel y that the insensate votaries of fashion, who 
d isfigure their heads with baskets of artificial flowers 
(i rrespective of the season),  virulently dyed scraps of 
ribbon, twists of s t eel, and unnaturally cli pped 01' 
colored bird feathers, will pay any attention to a para­
graph in a scientific journal. But we are wil l ing to 
leave the irresponsible half of ereation all their chiffons, 
their coal tar dyes and their scrap i ron, if only they 
w i l l  leave us our bird,.;. The rate at which some of 
the rarest and most beautiful birds on our planet are 
being d estroyed to gratify this  extra o rdi nary taste 
can hard l y  be realized. O n  the 13th of April  last 
n early half a m i l l ion b irds were sold at an auction in 
London, and the detai ls of the consignment were thus 
gi ven by i\frs. Ed ward Phillips at the annual meeting 
of the Selborne Society : 

Osprey plumes . . . . . .  . . . . . . . . . . . . . . . . . .  1 1 ,352 ounces. 
Vulture plumes . . .  . . . . . . . . . . . . . . . . . . . . . . . .  . . .  186% pounds. 
Peacock feathers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  215 05 1 bundles. 
Birds of paradiee . . . . . . . . . . . .  _ . . . . . . . . . . .  . . . . . . . 2,362 
Indian parrots . . .  . . .  . . . . .  . .  . . . . . . . . .  228,289 
Bronze pigeons, including the gonra . . . . 1 , 677 
Tanagers and sundry birds . . . . . . .  38,198 
Humming birds . . . .  . . .  . " . . . .  . . . . . . . . . . . . . .  110,490 
Jays and kingfishers . .  . . . . . .  . .  . . .  . .  . .  . . . .  48,759 
Impeyan and other p heasant and j ungle fowl 4,952 
Owls and hawks . . . . .  . . .  . . . .  . . . . . .  . .  . . .  . . . . . .  7,163 

A similar sale took place in February, and others 
were to follow in July and October. 

It is small consolation to us to think that in a few 
years the price of these luxuries will be prohibitive, or 
that, unless fashion changes in the direction of sea­
weeds or turni p  tops, there will soon be no more birds 
to destroy. Nor can we overlook the terrible suffer­
ing involved by this enormous slaughter : the young 

J t itutifit �mttitau. 
THE BERLIN ALUMINUM BALLOON. 

The idea of constructing a metallic balloon is not 
by any llIeans n e w ,  the first of this type having been 
constructed by M. Mares- Monges in 1 842. It consisted 

leather, and the bearings, which weighed only a few 
pounds and were of brass, the whole of the immense 
structure was built of aluminum. An idea of the true 
meaning of this can b e  gained from the following 

START OF THE ALUMINUM BALLOON. 

of a large hollow ball, 33 feet in diameter, built of thin 
sheets of copper, and fi l led with hydrogen gas. 

The progress in the manufact ure of al uminum and 
its ever decreasing cost have led experimenters in 
aeronautics to regard it as a suitable material for bal-

figures : The body of the ship was 134 feet long, 46 fee' 
high, 42 feet 7 inches wide, and the whole ship wit 1 
the car weighs 5, 720 pounds. 

T he history of the trial tri p, made on N o vem b el' 3, 
u n der the direction of the officers of the Royal Prus­
sian Aerial Navigation Department, would probably 
have been quite different if the inventor and con­
stmctor of the balloon had been in the car ; but, un­
fortunately, H err Schwarz, of Agram, died before the 
test h ad been made. The press has made altogether 
too Ill uch of the u n fortunate but entirely unnecessary 
wrecking of the ship,  w ithout setting forth the causes 
t hereof ; although the ascension, in spite of the un­
l ooked-for ending, demonstrated all  that the inventor 
had claimed. 'l'his is the professional opinion, which 
could be obtain ed on l y  after some delay, Schwarz had 
never been able to permade the officers of the Aerial 
Navigation Department that his ship had sufficient l ift­
ing po wer to rise from the ground with its motor and 
passengers ; and they m ain tained that, even if the ex­
ceedingly del icate operation of filling the balloon with 
pure hydrogen by Herr Schwarz's method could be 
successfully performed, it would be found that the 

I ship was so const ructed as to be too heavy to rise. 
Upon the sudden death of Herr Schwarz, it seemed 
that his work had been in vain, but his wife, inspired by 

BALLOON AT ELEVATION OF 800 FEET. 

an unswerving fa ith in her husband's theories, under­
took to com plete what he ha d begun. She obtained 
permission from the minister of war to have an ascen­
sion of the ap paratus from the Luftschifferpark undel'  
military protection, and the officers of the department 
afforded her most efficient aid ; but she could not over­
cOllle their doubt of the lifting power of the ship, and, 
therefore, in constructing the apparatus, they did away 
w i th everything that seemed to them to be at all suppr­
fluous. U n fortunately, in this category were included 
the arrangement e m ployed b y  Herr Schwarz for secur­
ing the driving beit for the w i n d  propellers, the device 
for regulating the descent and the device for lengthen-

osprey bereft of their parents left to die in hundreds, 
the heron with the plumes torn from its  b ack, writh­
ing into death. 

• • • • 
A New Method oC Indudng Sleep. 

In the Journal of the American Medical Association 
of September 25, 1897, Dr. J. B. Learned descri bes the 
fol lowing method, which he used i n  his o wn case. For 
SOllle years he suffered from insolll nia follo wing a fall 
frolll his car. He tried many methods of treatment i n  
vain-drugs, h o t  water a n d  cold water internally and 
externally, friction, over-feeding and under-feed i ng, 
exercise, gymnastics, deep inspirations and n u mberless 
mental occupations. At last the follo win g method 
proved a success. 'fhe principle is to ind uce m uscular 
fatigue b y  exercises carried out in bed. Lying on his 
back, the patient first reaches for the foot and head 
board at the same. time. He then raises his head half 
an inch ; at the same time h e  breat hes slowly and 
deeply about eight inspirations to the minute, w h i ch 
are counted. After about t wenty inspirations, the h ead, 
wh ich begins to feel heavy, is dropped. The right foot 
IS then raised (the reaching for the board s amI count­
lIlg being contin ued) and sim ilarly dropped when 
fatigued. The left foot goes t hrough the same process . 
T he muscles w hich are used in reaching for the head 
alld foot boards are then relie ved, an d the body i s  ele­
vated so that it rests on the h ead au d heels .  He then 
turns on the right side and reach es for t he head and 
foot boards agai n ,  and raises first the head an d t hen t h e  
foot a s  before. T h e  same process is go ne through on 
t h e  other side. 'fhus eight positions have been aS� ll llled 
and a large number of m uscl es lI oed. I f  �leep has not 
been induced, the same cycle is gone over again. 

loon construction, and Herr Schwarz, of Agram, de­
signed and built a cylindrical airship of colossal dimen­
sions which recently made a trial trip that ended in 
disaster . 

'With the exception of the driving belt, which was of 

AFTER THE WRECK. 
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ing the four feet of the car to lessen the shock in land­
ing. It is a fact that the ship became unmanageable 
on account of the slipping of the driving belt, and then 
the courageous but inexperienced young Illan who had 
been chosen because no better captain could then be 
fou nd, lost his head, and instead of operating the rear 
Gcrew alone and trusting himself to the wind, as one 
would do with a free balloon, he opened the valve wide, 
� ll us  ca using the sudden descent. The absence of the 
de vice for regulating the descent and the device for 
throwing out the feet caused a great shock when the 
airs h ip struck the ground, so that it was completely 
wrecked. 

As far as the lifting power was concerned, it was de­
monstrated that the apparatus had too great an ascend­
ing power for its light load. It could have carried not 
only the parts which were left off with such disastrous 
results, but three or four passengers instead of one, 
besides much more ballast than was p ut upon it. The 
calculations of the inventor h ave proved to be per­
fectly correct ; and furth ermore, it was demonstrated 
that the ship could be filled b y  the Schwarz method, 
which many had declared to be impossible ; and fin­
ally it was proved that the apparatus co uld be con­
trolled. In spite of the i m mense surface that it pre­
sented to the wind, it attained a high speed while the 
Illotor was working at only half power. Moreover, it 
rose to a height of 820 feet against a strong wind, and 
started for w ard, but this movement was interrupted by 
the s l ipping of the belt, 
and the ship was b rought 
to its ul lt i Illely end by its 
operator in the manner 
al ready described. T h e  
fact that the officers of 
t h e  Aerial Navigation De­
part illent, Frau Schwarz 
and h e r  friends have cour­
age to immediatel y  begin 
t h e  construction of a new 
ship, for which military 
protection has a I r e a d y 
been secured, sho ws t hat 
the principle on w hich the 
construction of the appa­
ratus i s  based is considered 
correct and pract i ca l .  

F o r  o u r  i l l ustrations and 
particu lfirs we are indebted 
to Le Monde Illustre and 
Ueber Land ti n d  Meer. 

� ........... --­

Elevatol's Abl·oad. 

� citutific !tutticau. 
Recent Archreologlcal News. 

.. La Scal a, "  the famous opera house of Milan, is in 
danger of being pulled down. It is a serious drain on 
the box holders. The theater is too large and incon­
venient for modern tastes. 

After many efforts, the thickly inhabited quarter of 
Athens known as Anaphiotika, lying immediately 
under the Acropo lis, has been condemned by the gov­
ernment and turned over to the Greek Archreological 
Society for the purpose of excavation. The inhabit­
ants will receive compensation and w ill b e  settled in 
the suburbs. 

Another important archreological discovery has been 
made in Russia, at Maikop, in the northern Caucasus, 
where, in a burial mound, a great quantity of gol d  and 
silver ornaments has been found, probabl y  b elonging 
to some Scythian king, and dating centuries b efore 
Christ. T here are gold rings, ornaments, j e welry, 
silver tankards, b l"Onze axes and other interesting ob­
jects. 

The Egyptian Exploration Fnnd has b egun the pre­
paration of the first annual volume, w hich wil l  consist 
of three hundred pages, quarto, and will be illustrated 
by plates. The new " Sayings of Christ " h aye already 
been p u blished, and the selection from the u nexam­
pled discovery of thousands of papyri found last spring 
promises to be most interesting. Every subscri ber of 
$5 or more will  receive the volume, together with inter-

[DECEMBER 25, 1 897. 
ScIence Notes. 

Dr. A. Grigorjew believes that the exciting cause of 
hydrophobia is not a bacterium, but a body belonging 
to the Protozoa. He has isolated from animals suffer­
ing from rabies a body with slo w amreboid move­
ments and exhibiting extension of pseudopodes. Its 
action may even be modified by the presence of bac­
teria. -Centralbl .  f. Bakteriol. u.  Parasitenkunde, ite. 
Abtheil . ,  xxii, 1897, p. 397. 

Herr Goldstein has reported to the Berlin Observa­
tory (Germany) that he is able by the means of 
cathode rays to imitate experimentally various phe· 
nomena observed in connection with the study of COlll­
ets, such as the luminous radiation of the nucleus and 
the formation of the tai l. He has also been successful 
in his attempts at reproducing some of the more 
recently observed effects. -Revue Scientifique. 

A nother Danish expedition to the Pamir region s  will 
be fitted out next year. Its obj ect w ill be to make 
geograph ical and ethnographical explorations i n  the 
northern part of the Wakhan Valley. The expedition 
will be under the leadership of Lieut. OIufsen, and will 
include two scientific experts. Its cost will be partly 
borne b y  the Danish government o ut of the Carlsberg 
Fund, and the explorers expect to be absent for two 
years. 

The issue of a special stamp in England, sold in aid 
of the Pdnce of Wales Hospital Fund, was so s uccess-

ful that it is decided to do 
it annually. It is not likely 
that philatelists all over 
the world will care to tax 
themselves for the b enefit 
of a London charity ; so 
they will probably put 
them on the " I udex Ex­
purgatorius " of sta lllP col­
lectors, as i s  done with 
some speculative issues of 
SQuth Am erican and other 
countries. S uch s t a m  p s 
are not viewed as stamps 
by collectors. 

The American Society of 
Naturalists and the socie­
ties affiliated with it will 
lIIeet on December 28, 29 
and 30 at Ithaca, N. Y. 
The societies w hich meet 
with the American Society 
of Naturalists are : The 
Association of American 
Anatomists, the Associa­
tion for Botanical Mor­
phology and Physiology, 
the Amedcan Morpholo· 
gical Society, the AIlI eri­
can Physiological Society, 
the American Psycholo­
gical Association, Section 
H (anthropology) of the 
American Association for 
the Advancement of Sci­
ence. 

It is  a curious fact that 
we do not h ear of more 
serious e l e \'ator accidents 
i n  E urope. O f  course, the 
larger hotels and stores 
have p levators w h ich are 
in the hands of competent 
peop l e  who operate them ; 
but in man y small hotels 
and private h o u ses and 
shops the " l i fts " are oper­
ated entirely f r o  III t h e  
ground floor. W hen a p er­
son wishes to go up in the 
elevator he tells the atten d­
ant the n umber of t h e  floor 
he wishes to stop at. An 
index is  moved to that num­
ber and the car is started 

CAR AND DRIVING MECHANISM OF SCHWARZ ALUMINUM BALLOON. 

We find, says H ealth , 
from a newspaper d i rec­
tory recently issued, that 
the medical profession of 
the United States supports, 

up. 'Vhen the car reaches the proper floor, the ele­
vator stops and t h e  door is unbolted by the car it·· 
self. T hese " lifts " atIord many chances for accidents ; 
thus as t h e  car passes each floor the door into the ele­
vator shaft is unbolted automatically for an instant 
until the car begi ns t o  rise past the floor. It is possible 
for a person to open the door at this time and fall into 
the elevator shaft. Probably the most c urious ele­
vator in Europe is  the one in the Ufizzi Palace, at 
Florence, which takes u p  passengers to the picture 
galleries. One franc is charged for the nse of this ele­
vator. an d visitors are frequE'ntly asked to get into the 
elevator when it is making the downward trip to give 
it sufficient weight to reach the ground floor. 

• . ' . 
N e,v Y o r k  Rapid 'rransit. 

By a decision, December 1 7, of the Appellate Division 
of  the Supreme Court, it would seem that the greater 
rar t of the opposition to the building of the under­
ground rapid transit lines so m uch needed in New 
Y ork City has been met and overcome. '.rhe plans of 
the Rapid Transit Commission, so laboriously and 
carefully perfected, and so long opposed i n  the courts, 
have been passed u pon and confirmed b y  the court, but 
a clause of the decision stipulates that the commis­
sioners must exact a bond of $ 1 5 , 000, 000 from th e  con­
tractors w ho are to construct the road, and another 
c lause disclaims any consideration of the question as 
to whether or not such construction will involve the 
city in debt beyond the constitutional limitations im­
posed. 

esting reports. Subscriptions may be sent to the Rev. 
W. C.  Winslow, honorary secretary, 525 Beacon Street, 
Boston, Mass. 

. f . , .  

L ast Issue of the Year-Ke ne,val Su bscriptIons 

N o ,v  Due. 

We take this opportunity to remind our old friends 
and readers t hat with this issue many subscriptions 
will expit'e, and, i n  order to prevent any break in the 
receipt of the paper, it i s  advisable to remit for the 
new year without delay, and we also believe that those 
who are not receiving the SUPPLEMENT would find 
themselves repaid b y  s ubscribing for this j ournal also, 
and getting the advantage of the combined rates . 

TERMS. 

The Scientific American (weekly), one year . . . . . . . . . . . . . . . . . .  $3.00 
Supplement of the Scientific American (weekly), one year. . . . . 5.00 
Building Edition of the Scientific American (monthly), one 

year. . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • • . . . . . . . .  2.50 
Export Editioa of the Scientific American (monthly, in Spanish 

and English), one year . . . . . . . .  . . . .  . . . . .  . .  . .  . . . .  . . . .  3.00 

COM BINED RATES . 

The Scientific American and Supplement . . . . . . . . . . • . . . . . . . .  $7.00 
The Scientific American and Building Edition . . . .  . . . .  . . . . . .  5.00 
1'be Scien tific American, Scientific American Supplement, and 

Buildmg Edition . . . .  . . .  . . . . . . . . . . . • .  . . . . • . . . . . . . . .  . . . . . 9.00 

This includes postage, w hich we pay. Foreign sub­
scri bers should remit one dollar extra for postage on 
each publication. Remit by postal or express money 
order or check to order of Munn & Company, 361 
Broadway, N'Iw YQrli. 

directly or indirE'ctly, 275 
periodicals, of which 10 are issued weekly, 11 fortnight· 
ly, 225 monthly, 6 bimonthly and 23 quarterly, with a 
combined yearly circulation of 16, 017 ,200 copies. Esti­
mating that there are in round numbers 120, 000 med­
ical men of all schools north of the Gulf of Mexico, of 
whom probably not over 80, 000 subscribe to a medical 
j ournal of any kind, this vast amount of literature 
seems an enormous b urden to carry. 

The congress of German naturalists and physicists 
at Brunswick unanimously passed a resolution , intro­
duced by Profs. Virchow and Waldeyer, to be for­
warded to the Kaiser, begging him to consent to the 
equipment of a G erman SQuth Sea scientific expedition 
to be supported by imperial f unds. It is estimated to 
cost 300, 000 marks. German scientific men are anxious 
that their country should take part in an expedition 
to the South Sea, where so much still remain s to be 
done. It is  known that the Kaiser is favorabl e  to the 
idea, but it is doubted whether the Reichstag will 
grant the money. 

• • • 

THE H udson Journal says the SCIE NTIFIC AMERI­
CAN should have a place in every d welling, shop, office, 
school or library. 'Vorkmen, foremen, engineers, su­
perintendents, directors, presidents, officials, mer· 
chants, farmers, teachers, lawyers, physicians, clergy­
men, peopl e  in every walk and profession in life, wil l 
derive satisfaction and benefit from becoming regu­
lar readers of the SCIENTIFIC AMERICAN. We concur 
fully in what our good contemporary prints. 
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DECEMBER 25, 1 897. J  J titutifit jUlttitau. 
FIREPROOF STEEL AND BRICK GRAIN ELEVATOR. at the close of navigation. A steel awning on one side 

(Continued from first page. )  of the building covers double tracks for loadin g  cars, 
(£ orr es p o n (J en c e .  

i s  nothing more nor less than a brick vault with brick pr@tecting grain so loaded from adverse weather condi-
and steel ceiling. tions. There are nine shipping spouts that go between Beet Sugar Illdm.try in N ebraska. 

T h e  main grain floor is fireproof, underlined with the cars, loading nine cars at a time on eith�r track. To the Editor of the SCIENTIFIC AMERICAN :  

tili n g  with con venient openings ; so that, in place of its The three marine towers have an unloading' capacit y  I n  t h e  continuation of y o u r  article on " Th e  Ameri-
being necessary to sweep it in order to keep it clean, it from boats of 600,000 b ushels per day of ten houl's, and can Beet Sugar Industry, " page 338, in No. 22 of the 
can be flushed e very night with water and drained the warehouse has a shipping capacity of 400 cars pel' SCIEN'l'IFIC AMERICAN, there is an assertion about 
into the canal alongside of the building. The upper day, as well as a shipping capacity of 100, 000 b ushels �ebraska which I cannot allow to stand without cor­
floors, j oists, rafters, girders, garn ers, scale b i n s  and per day at the end of the elevator for canal boats, and rection, in the interest of the farIllers and business lllen 
all other parts of the buil ding otheJ' than the brick a shipping capacity of 200, 000 bushels at the side of the of this State. As an old practical European expert I 
wall s urrounding the structure are built of steel. The elevator on the Blackwell Canal . have personally no i nterest whatsoever whether or 
power necessary to ruu the machinery is transmitted The power is brought into tllE' building ou three not the group California-New Mexico or the group 
to all the different elevator legs, conveyor belts, marin e wires, in the shape of a three-phase alternating cur- N ebraska-Utah is of great er proIll i se as a sugar pro­
towers, and other n ecessary machinery, by electricity rent, at 2, 200 volts. These wi res are connected to a d ucing district. I am only interested so far that the 
conveyed from Niagara Falls, t wenty-three miles d i s - primary panel of white marble, w h i ch contains three beet sugar i ndustry will prosper with the best results 
tanto plug switches and three high potential fuse b locks. in t he United States. You may classify me, therefore, 

The b u ilding has a pile foundation, the piles being From this primary panel leads are run to two 500- k i l o .  to b e  entirely impartial a n d  unbiased, although being 
driven down from 30 to 48 feflt below water to solid watt t ransformers, which convert the current to t wo- accidentally a resident of Nebraska, and you will un­
rock. Stone piers 8 feE't high were laid on top of this phase at 420 volts. Frolll these transformers four leads doubtedly follow the maxim of equal right.s to all, not 
foundation, supporting the columns. The elevator of 1 , 000, 000 circular mils each are run to the distl'ib ut- wishing to i nflict an injustice to t h e  farmers and busi­
bins are b ui lt cylindri cal in form, with a cone-shaped ing s w itchboard. 'J'his d istri buting s witchboard is ness men of Nebraska b y  possibly a one-sided presump­
bottom, and consist of thirtv bins 38 feet in diameter also built of white marble. and consists of nine sepa- f ion of your informant. 
70 feet high :  ei ghteen bins 15  feet 6 inches in diameteJ': rate panels, upon each of which are mounted starting I wish to state that I had more than thirty years of 
70 feet h i gh ; e ighteen exterior small  bins 9 feet 9 i n ches and controlling devices for t wo of the motors. The practical experience in the line of beet sugar industry 
i n  diameter, 60 feet h igh ; furn ishing a com bined bin starting devices consist of choke coils i ntrod uced be- in Europe. Besides this, I have been for years a cor­
capacity of 3, 000, 000 bushels. All the 38-foot and 15- t ween the 420-volt mains, for the purpose of cutting respondent of the Viennf'se imperial meteorological 
foot {i-inch bins are b uilt on a patent circular girder down the potential in ord er to reduce the first rush of central bureau, and as such I studied the weather obser­
plan as suggested by President JarnE's J. H ill and current. T he motors are operated by means of a vat ions in E urope carefu lly. 
patented by ]\fl'. D. A. Robi uson, the builder. The double throw switch, one set of terminals being con- After this introduction, I request you to give space 
s teel in the bins varies frolll � inch to � inch in thick- nected to the choke coils and the othflr set to the full in your highly irJ structive and esteemed pUblication to 
ness and the total weight of metal i n  the bins is 6, 000 potential.  Upon starting, the switch bri ngs the choke the short correction ; for it i s  not so m uch what your 
tons. coils into circuit with the m otor, and, when full speed informant does say i n  concl usion of the article about 

The dock facing on Blackwell Canal is 24 feet wide, is reached, the switch is thrown over to the full po- the beet culture in Nebraska as what may be deduced 
and is built of stone, with two standard gage railroad tential terminals. The motor equipment consists of therefrom bet ween the lines by diligent reading capi­
tracks, on which the movable marine towers rest. eighteen t wo-phase induction motors with a capacity talists or investors. 
There are th ree marine towers constru cted of steel aggregating 1 , 000 horse power. T hese motors are of The American beet sugar industry is at present a 
throu ghout, each equipped with a marinfl l eg, capable the brus hless type, the wires being attached to bind- topic of more than ordinary interest, for it means an 
of elevating from vessels 20, 000 bushels of  grain per i n g  posts mounted upon the fJ'alll e  of thE' machineo im portant development of our rich agricultural re­
hour, and as each of these marine towers can be moved 'r his insures absolutely sparkless r u n n ing, as there are SOll rCE'S to the l asting benefit of the w h ole country. I n  
to connect with t h e  hatches of a vesse l ,  b y  m eans of a no sliding electrical contacts. A l l  t h e  lllotors are weighin g  the possibilities of different localities for 
wi re cable run by an el ectric motor, it is possi h l e  to un- started and stopped from the s w i t c h board with the ex- beet culture, it is absol utely necessary to observe fair­
lo�d 60, 000 bushels of grain per hour from a ship.  '1'he 'I ception of t hree motors i n  the Illoving towers, w h ich ness and correctness i n  the assertion�. If i t  is I"aid in 
gnp for .Illo.ving the Illar�n e  to wers is pr�ctically o n  the hnve the s,,:itches and auto-starters m o u nted at the the said article on the subject, " to SUIll up, therefore. 
same prmclples as applted on cable Imes. T h e  ma- I lllotors. ThiS systeJll of cont rolling all the motors the future of the industry in California and New Mexi­
chinery i n  each marine tower is drive n by a 100 horse which are located in the house from a central s w i tch- co is quite rosy ; in Nebraska and Utah it is somewhat 
power Illotor. The main building is equipped wit h  board was adopted· to prevent the ignition of the ex- problematical, t hough b y  no means dark, " then it 
ten elevator legs, and each of these is driven by an in- plosive grain dust likely to b e  caused by sparking. seeJllS that the last inference is somewhat hasty, he cause 
dependent 50-h orsepower motor. The wiring froUl the switchboard to the motors was there have been working with the best results beet su-

The cupola, which i s  built the whole length of the done on the three-wire system. All wires are run i n  gar factories in Nebraska. 

l'nain building, is  40 feet wide, 400 feet long and 67 feet the open and are supported on porcelain insulators at- Comparisons between the European meteorological 
high. The top of the fourth story of the cupola is oc- tached to 2-inch by 6-inch wooden strips, which in turn observations and those of the U n ited States 'Weather 

cupied by the elevator heads and gearin g  for reducing are fastened to the brick walls and iron beams by Bureau for th e N eb raska eastern and center sections 
speed. The third story i s  occupied by 27 steel garners Illeans of lag screws and hook bolts. 'Vi res t h rough - (furnish ed by Mr. G. A. Loveland,  section director) 
of 1 ,.500 bushels capacity each. The second story is oc- out are kep t u niforml y  a distance of seven inches apart. show that the normal annual precipitation, 2510 inches 
cUPled by 10 (1 ,400 bushels capacity each) steel h opper All  wire w as tested to a breakdown potent ial of 9, GOO the average for the last twenty years in east Nebraska, * 

scales. The first story on the top of the bins is volts before being installed. The currE'nt is carried to has been d ecid edly about one inch more for beet cul­
flquipped with ten of the Simpson & Robinson patent the moving marine towers by a trolley svStfl lIl. The ture i n  the two eastern sections and in the central sec­
do�ble.jointed distributing spouts for distributing the three trolley wires, which are of the figure 8 section, are tion of the State than the normal annual precipita­
gram from the scales and vari ous bins. There are also fastened to and run the entire length of the dock side tion in the principal beet districts of Germany and of 
two of these spouts used for distributing the grain from of the building, the current being taken from these the Boh emian and Moravian parts of Austria. The 
the four cleaners to the various bins. Th ere are two wires by trolleys Ill ounted upon the side of th e to wers. average annual temperature in these three sections of 
belt conveyors, 60 inches wide, on the spout floor, The height of the trolley w ires is 40 feet above the Nebraska (48r"o 0 ) is about 4' to 5'  Fah . higher, and there­
eq ui pped with reversi ble motors and Ro binson's patent d ock. O w i n g  to the large alllollnt of current hein "  fore somewhat more u n favorable than i n  t h e  German 
re \'ersiblfl self-moving trippers. These are the largest carried, trolley shoes 6 inches long and grooved to fit � and Austrian beet districts, but this seellls to be neu­
conveyor belts i u  the world, and have a capacity of figure 8 trolley wire were used instead of wheels. tralized by thE' better soil and b y  the significant fact 
40,000 b ushels per hour each. Each one of the ten T h e  building i s  lighted by incandescent lamps run that in Nebraska (i ll  reputed for so-callfld deficiency i n  
elevator legs in the m a i n  building i s  driven by an inde- on a two-phase system a t  a potent ial of 1 0 4  volts. The Illoisture) 67 per cE'nt of the yearly precipitation has 
penden.t motor of 50 horse power, the power being current for th ese lamps is s u pplied through t wo sepa- fallen,  during the twenty years of official observations, 
traus!mtted from the motors of the geared connter- rate transformers, which are also located i n  the trans- in the period of vegetation, i n  the months from April to 
sh aft at the elevator heads by Robinson's single leg former room and whose primariE's are connected August incl usively. The m at uring period of the beets 
rope drive. direct ly with the 2, 200-volt three-phase mains. extends very far i nto October. A better showing can-

There are four cleaners on the second floor of the The transformer room is a solid brick vault with arch not be made by any European beet growing diEtrict, 
cupola, driven by a countershaft from a 100 h orse brick sills resting on steel girders. The construction hardly as good a one by any one of them. The mis­
power Illotor, and on the same floor are two double of the building is such that i t  is absolutely proof taken idea that Nebraska must be devoid of sufficient 
fans, one for dust collecting p urposes and the other against fire, and the protecting of grain stored therei n  moisture for beet culture seems to be traceable to the 
for running the sweeper system in the top of the ele- b y  insurance is almost a sentimental safeguard. The exceptional ly dry years 1893, 1894, and 1 895, remembered 
vator. T hE're is a 50-horsepower motor on the work structure h as been so recognized by the Board of by all the people in the United States as the years of 
o r  ground floor. which is used for running the cab le to U nderwriters in the making of the rate for this hazard the great drouth, and perhaps to the fact that the 
move the marine to wers. It also runs a cable operated so low that the cost of insurance is of b u t  little moment. arid western part of the State has been taken as a cri-
under the buildi n g  and through the railroad yard, en- Just six months from the time the b u ildin(� was terion for the whole commonwealth. 
abl ing the e levator cOlilpany to do its own car- s witch- started it was put i n  full operation ; a rema;kable The reports of the 'Veather Bureau are easily obtain­
ing by electrical power. This same motor, also, runs fact, when the great size and novelty of the structure able and ought to be made the basis of all such delibe-
the dust collector fan which is connected with all the are taken into consideration. rations, for they are the only reliable sonrce of infor-
elevator boots, as well  as the double sweep-up fan, • • • mation on subj ects in regard to this new industry. A 
which runs the sweepeJ's. There is a double system of COInpressed l<'lo n... study of these rep-orts bearin g  on the climatic condi-
dust collectors, u pstairs and down, and a system of The British Admiralty and the 'Val' Department are tions of the eastern half of Neb raska will  convince 
sweepers, each i ndependent of the other. This method testing, u nder various cli matic conditions, the new every unbiased observer that these cond i tions are most 
is entirel y n e w  and has never been used before. m ethod for preserving flour. O n e  obj ection to the es- favorable for the successful development of the beet 

T h e  walls and roof of the s teel cupola are covered tablishment of national granaries has been the diffi- sugar industry. Essential tests, q u ality and quantity, 
w i t h  corrugated i ro n .  There is an elE'ctric passen ger culty of storing grain for any lengt h  of time. The of  beets grow n  in the State, i n  the existin g  sugar fac· 
ele vator r unning from the work floor to thE' scale floor ; grain germinates and is ruined, and to keep large tories have proved this to be the case beyond any 
and, also, a passenger elevator i n  each of the marine qu antities in sound condition has been pronounced doubt or n egation . SARKANDER. 

towers, which runs from the lower floor to the ma- impracticable.  Experiments are being m ade with a O maha, Neb . ,  December, 1 897. 

c h i nery and sh eaves i n  the top of the towers ; and i n  system of compression into bri cks by hydraulic pres- • • • 

addi tion tlwre are also spiral steel stairwavs in each sure. T h e  trials show that the flour so t reated is not ZAANDA)I, i n  Holl and, has been celebrating the two 
marine towel', and two spiral steel  stai rways in each affected by damp, even un d er u n favorab l e  conditions, h undred th anni versary of Peter the Great's stay in t h e  
e n d  o f  the ele\"ator bui lding. I n  addition to thfl IIlO- and i s  free from llIou l d .  The cOlllprflssion destroys a l l  to wn, where h e  worked as a ship carpen ter. They 
tors above en umerated , thfl plant i s  equipped with a forms of larval life and tlw flour i s  thus rfln <iflred safE' h ad h istoric p rocessions and boat races, and performed 
10-hor, epower portab le motor on t h e  portable shovel from th e  attacks of the in sects.  T he saving i n  storage a pl ay. " Peter Michaeloff, " by a local playwright, 
mach i n e, w hich can be u sed for u n l oading cars or is enormous, as the cubic space o('cnpi E'r1 by 100 pon n ds , '1'h e Czar sent a special en voy, and the Russian minis· 
shovE'ling gra i n  from the floor to the elevato� boots, i n  of loose flour wil l  hold more than 800 pounds of the I tel' at th e H a. gue

. 
was also present. 

case the basement of the elevato)." is filled with gra.in, Q9IDIHolllillill>d Q, ... tiQl6l. ' llo;!e\lSsllvely ngrlb� ... t-, -.,,-u-th-e-as-t-an-"-G-.-n-tra-l-. 
----

© 1897 SCIENTIFIC AMERICAN, INC.



NEW METHOD OF MANUFACTURING HEAVY 
ORDNANCE. 

Many efforts have been made from time to time to 
produce a gun of the larger calibers which could be 
" knocked down " for convenience of transportation in 
the field and readily put together by the artillerymen 
wherever it was desired to use it. Some very success­
fill  guns of this type have been constructed for moun­
tai n service. A comlllon form is that in which the two 
hal ves have a screwed con-
nection at the trunnions ; 
but no attempt has hith­
erto been made to subdi­
vide the gun proper into 
more than t wo parts, a n d  
for t h i s  reason the build­
ing of • •  knock clown " guns 
has been restricted to the 
III e d i u  III calibers. The 
weight of the indi vidual 
parts in large guns and the 
difficulty of making a satis­
factory screwed connection 
in them h a ve apparently 
discouraged the in ventoI' 
from any attempt in this 
direction.  

J cirutific �tUtri,au. 
building o f  a much larger g u n  than i t  would b e  practi­
cable to use on shipboard, the coast defender is  placed 
at a great advantage over an attacking fleet. Hut, 
perhaps, the most valuable feature of this system of 
construction is the great size of gun which could be 
transported by an army to a country which was not 
supplied w ith railway cOIllmunication. The system 
is the invention of Mr. Edwin J. Blood, of Chicago, 
and a gun is now under contract for construction for 

[DECEMBER 25, 1 897. 

firmly driven ill  center tube will  give the necessary 
transverse strength. 

REPAIRING THE LEAK AT DRY DOCK NO. 3, 
BROOKLYN NAVY YARD. 

The large wooden dry dock at the Brooklyn n avy 
yard, officially known as No. 3, is j ust now the scene of 
a costly and difficult engineeri ng work of a kiud wh ich 
has rarely been undertaken before. It will be remem-

bered that this structure 
is the latest and largest 
wooden dock constructed 
in this country. It was 
built to accommodate the 
large battleships and cru is­
ers wh ich have recently 
been added to the navy, 
and it was more than any­
thing else the necessity of 
having dry dock aCCOlll­
modation at the earliest 
possible moment which led 
to the dock being built of 
wood in stead of the more 
lasting and reliable stOlle. 

A detailed description of 
the dock was given in our 
issue of February 20 of this 
yeal', about the time of its 
opening. The length over 
all is 670 feet, breadth 151 
feet, and the depth on sill 
29 feet. '1'he site consisted 
largely of made ground, 
and in preparing the de-

Vie have been favored 
by a correspondent with 
the accompanying illus­
trations of a system of 
" knock-do w n " construc­
tion which is intended to 
be applied to guns of any 
size and weight. Fig. 1 
shows a view of the gun Fig. I .-GUN CONSTRUCTED IN SECTIONS FOR READY TRANSPORTATION. signs special care was taken 

to prevent the seepage of ready for firing, and :B'ig. 
2 is a longitudinal section of the gun, from which it 
will be seen that it  is built up in sections, each of 
which consists of rolled sheet-steel dbks held between 
terminal crossheads by steel tie-rods. Longitudinal 
support is also afforded to the rear half of the gun 
by a n umber of i nternal tapered tie-rods which are 

English parties which it is expected will be tested by 
the Ordnance Department of our government at the 
proving grounds, Indian Head, Md. It is to be undel'­
stood that the sectional view, Fig. 2, is not drawn 
strictly to scale, and is merely intended to show the 
general method of construction. 

water by providing several complete lines of sheet piling 
-continuous walls of heavy, square piles, which are 
tongued and grooved, and driven in close contact­
which completely encircle the dock. There is one of 
these around the edge of the floor and another 26 feet 
back from the coping of the dock. They connect at 

the entrance of the dock with wing walls, 
of sheet piling, which are driven at right 
angles to the axis of the dock at each of 
the two sills and at the outer edge of the 
apron. 

drawn up by means of nuts at the breech. 
The rods are tapered in order to make it 
practical to knock that part of the gun 
down. After all  the disks have been as­
sembled and bolted up, they are bored 
centrally with a tapel' that fits the ex­
ternal diameter of the rifled steel liner or 
barrel, which is made in the usual man­
ner, except that it is tapered and is 
lighter than the inner tube which is used 
as a nucleus upon which to build up 
heavy guns of the com mon type. The 

Fig. 2.-LONGITUDINAL SECTION THROUGH " KNOCK-DOWN " GUN. 

The new dock had not been many 
months in use before a serious leak de­
veloped, the water showing itself at the 
j oints of the altar steps, near the caisson 
gate. It was at first snpposed that water 
was making its way in by way of an 
old bulkhead which intersected the 

initial tension in the steel disks is secured by clamping 
a hydraulic j ack to the breech crosshead and forcing 
the inner barrel into its tapering challlber. It is 
claimed that the enormous wedgi ng effect du e to the 
gmdnal taper of the tube, combined with the h eavy 
pressure with which it is forced in, enables the desirerl 
initial tension to be secured in the body of the gun. 

The loading sleeve slides within a tubu lar steel scre w, 
w hich serves to press the breech block so firmly in its 
place as to make a gas seal between it and the end of 
t il e  inner barrel, at the same time holding the latter 
firmly in position while firing. The bolt in the breech 
cross head enters a groove in the breech-block and pre­
vents undue motion either way. One advantage of 
this constru ction is that the breech 
block may be taken out an d carried 
away, thus rendering the gun use­
less s :30uld i t  be captured by the 
enemy, without renderin g  it unfit 
for use if recaptured. It is claimed 
that this system of construction i n ·  
sures th orough inspection a n d  high 
quality i n  the material throughout 
every part of the gun and therefore 
removes the risk of faults or flaws, 
which is al ways more or less present 
in the large forgings of which the 
jacketed gun is built. It also largely 
reduces the time which is necessary 
for t h e  construction of large guns, 
both because of the small size of 
the parts and the distribution of 
the work among several shops, 
where at present it m ust be con­
fined to a few. 

The design is certainly novel, and if it does not de­
velop transverse weakness, the gun may mal'k a step in 
advance in the art of heavy gun construction. It will 
be remembered, however, that the 1 1 0-ton guns of the 
English navy failed for want of transverse strength 
and showed a tendency to droop at the m uzzle after a 
few rounds had been fired. This weakness was at­
tributed to the fact that the rings of which the gun is 
built up did not possess sufficient length to impart 
stiffness to the chase of the gun. T he defect was 
remedied by making the outer rings at the weak point 
about three ti mes as long as they were before. In 
view of these facts it will  be interesting to see how far 
the heavy tie-bolts of this new gun combined with the 

site of the dock o n  the north side. By sending a 
diver down on the outside of the caisson gate, 

however, and distrib uting coloring matter n ear the 
bed of the entrance channel, it was proved that the 
water was working its way in at t hat poi n t, as the dis­
coloration shortly appeared on the inside of the dock. 
This was rendered yet more probable by the discovery 
of a large hole which had been washed out j ust in front 
of the apron at the point marked A in the accompany­
ing d iagram , Fig. 3. The broken appearance of the 
sheet piling at the outer edge of the apron snggested 
that it  had been accidentally torn up by the bucket of 
the dredge which had been used to cut out the channel 
from the river to the dock. 

I n  order to examine the break 

A further advantage is that the 
i n ner barrel may be readily remov­
ed and another one substituted, if 
it should becolll e powd(i)r-burned or 
i f  the rifling should be cut, so that 
the life of the gun is thus prolonged 
indefini tely. A large gun can be 
constructed for less cost per pound 
than a small gun, wh ereas in t he 
prese nt system p I'ice increases i n  
geometrical proportion t o  t h e  size 
o f  the gun. Moreover, b ecause this 
system of construct ion permits the I . -REMOVING MUD FROM APRON IN FRONT OF CAISSON GATE. 

and make the needed repairs it 
was n ecessary to build a h u ge cof­
ferdam across the entrance channel 
and pump out the water. The 
magnitude of the task may be 
judged from the fact that the chan­
nel is 156 feet wide and the depth of 
the water is 34 feet, measured froll] 
mean h igh water mark. This gives 
a total hyd rostatic p ressure of 2,885 
tons, which had to be withstood by 
the cofferdam. The construction 
of the darn is clearly shown in the 
accompanying photograp hs, and in 
the sectional d i agralll , for which 
we are inde bted to Naval Con struc­
tor Bowles, of the Brooklyn n avy 
yard. The darn consists of a cen­
tral wall of clay puddle contained 
wi thin three lines of sheet piling, 
backed up by two embankments of 
gravelly clay, the toe of the inner 
embankment being held by a fourth 
wall of sheet piling as shown. By 
reference to the large engravi n g', Fig. 
4, it  will be seen that the cofferdaIll 
is curved, presenting a convex face 
toward the river, or, to speak m ore 
strictly, it  is built  w i t h  five plan e 
faces, those on the ri ver side cor­
respon ding to t h e  chords of a ci rcle 
of 125 feet radius. T h i s  is done to 
secure an arch effect and cause the 
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pres� ure of the water to be trans­
ferred to the walls of the chan nel, 
the latter acting as abutments. 
The lateral pressure thus set up is 
s npposed to compress the lines of 
sheet piling and assist in keeping 
the joints watertight. O wing to 
the yielding nature of the sides of 
the chan nel, however, and the dif­
ficnlty of driving the piles at the 
allgles with a snug fit, it is a ques­
tion w hether a straight darn would 
not have been preferable. It would 
certainly have been cheaper, for it 
often took as long to fit and drive 
the angle piles as to drive the whole 
of one bent between them. 

J c irn t i f i c  !tUrricuu. 
tension. This was brought rou nd 
in scow s  and unloaded by dredge!; 
at the dam. This Illud has an­
swered adm irably for the purpose 
and proved quite impervious to wa­
tt'r. The saving in this d irect ion 
has fairly well offset the costly de­
lays due to the fai l ure of contract­
ors to supply the timber. 

Soon after the cOlllm encement of 
o perat ions, Naval C o n s t r u c t o r  
Ho wles was placed in absolute 
ch arge of the work, with instruc­
tiol]s to push through the repairs 
w ith all possible speed. Contracts 
were at once let for the 600, 000 feet 

·of t i mber required ; a temporary 
electric light plant was installed, 
and six pile drivers were put to 
work. Sticks of the size and quali­
ty required for the piling are not 
kept in stock, and when the con,­
tracts were let the 600, 000 B .  M. was 
yet stan d i n g  in the Georgia pine 
forests. This had to be cut, dressed, 
hauled to a Southern port, and 

2.-BOTTOM OF DOCK ENTRANCE BETWEEN COFFERDAM AND CAISSON, SHOWING 
LOCATION OF LEAK. 

The dock was emptied by the ]"l'g­
ular dock pumps, and, as the water 
fell ,  the cofferdam proved to be a 
remarkably tight j ob, practical ly no 
water coming through. O ur illustra­
tions, Figs. 1 and 2, show the pumped 
out space between the darn and the 
caisson gate. The gate is re�ting on 
the inner sill ,  and the line of the 
outer sill can be traced by the drop in 
the level of the mud. About t wenty 
feet beyond this is the edge of  the 
apron, w h ere the sheet piling was 
torn up by the dredge, as alread y 
explained. The water is seen stan d ­
ing i n  the holes which have been 
washed out aro u n d  the vicinity of 
the leak. A day or two a fter our 
photographs were taken, the lower­
ing of the water showed that the 
w h ole l ine of piling had been Illore 
or less battered up and torn away 
by the dredge bucket. It is little 
to be wondered at that the dock 

brought up to New York. Delays due to the non-de­
li very of the timber were frequent, and it was only by 
u nflagging attention that the work has been brought 
to the present stage. 

T he first operation was to drive eight lines of 14 by 14-
inch guide p iles, in pairs. Then the guide wales (hori­
zontal li nes of tim bers to keep the sheet piles in line) 
were bolted in place. As three of t h ese lines on each 
set were under water, they had to be adj usted by 
divers. This was slow and laborious work. Where 
the guide piles were out of line, blocking had to be in­
serted or notches cut in the guide w ales and the piles 
drawn u p  to the wales by U-shaped yokes and bolted . 
The sheet piling is 12 by 
14 inches and tongued and 
groo ved. It is driven 16 
feet into the mud, and in 
the four walls there are 
1 , 100 separate sticks 56 feet 
in length. 'r he sheet p i ling 
was carried well into the 
banks of the channel, the 
concrete coping of the dock 
being blasted ont for this 
p urpose. The three walls 
of piling were then braced 
by a system of l %-inch tie 
bolts and 12 by 12-inch 
braces, the latter being 
notched onto the guide 
wales and well spiked both 

was leaking. 
to the wales and the guide piles. The structure was 'ro make the dock thoroughly secure against f u r­
also braced at each end against the sides of the dock ther trouble, two lines of sheet piling will be drh·P I I .  
with heavy sticks o f  timber, S ,  S (Fig. 3), and Ys - inch one i n  front of the damaged piling and another at t lH  
iron chains were carried back from the top of the outer sill, o n  which the caisson gate is shown in the ac 
cofferdam to the Illooring-posts on the dock, and companying diagram. The new piles will  be h eavier 
drawn taut b y  means of turnbuckles. -12 by 12 inch, in place of 8 by 1 2-and they will be 35 

The cheapest bid that could be obtained for supply- feet in length and driven as deep as they will go in the 
ing the material for filling the cofferdam was $1. 75 per lIlud. The new piling will be driven up the slopes at 
cu bic yard, and 80 cents per yard was asked for diggin g t h e  sides of the entrance, and carri ed out to a j unction 
up the clayey soil in the neighborhood of the dock.  with the outside wall  of pi ling which surrounds the 
Finally a lump contract at 40 cents per yard was closed I entire dock .  The present floor of the apron will be 
for supplying the 18, 000 yards re quired by using the ripped up, the three or four feet of concrete which un­
mud excavated for the adjoining Walla bout dock ex- derlies it taken out and fresh concrete filled in to as 

FLOATING 
CAISSON 

S.-CROSS SECTION THROUGH COFFERDAM. 

great a depth as can be con­
veni ently excavated. 'l'he 
flooring will then be relaid 
in two courses with broken 
j oints, w ith its outer edge 
finished off in snug contact 
with the new line of piling. 

The fact that no water is  
now entering the dock 
proves that the leak must 
all h ave taken place at 
the damaged apron ; and it 
is safe to say that when the 
present repairs are COIIl­
pleted, Naval Constructor 
Bowles will place a per-
fectly sound dock at the 
serdce of the navy yard . 

4.-COFFERDAM ACROSS ENTRANCE CHANNEL--DRY DOCK No. 3, BROOKLYN NAVY YARD. 

© 1897 SCIENTIFIC AMERICAN, INC.



4 1 0  J t itut if i t �mtritau. 
RECENTLY PATENTED INVENTIONS. I a large frame and supporti� rods being dispensed with. 

Eccentrics and a power w'heel are mounted to rotate 

on a tapered post, the lower end of the post engaging a 

socket in a base on which is an adjustable bearing plate 
having an annular channel, there being an upper bear­
ing plate on which the hub of the power wheel rests. 

FIRE �XTIN GUISHING A PPA RATUS. - I proper plan. Special contributors furnished formulas 

Joseph O. Banning, New York City To facilitate han- . and they have been edited by a competent chemist. 'l'he 

dling and operatinll storage cylinders for fire extinguish. result is bigbly satisfactory. Tbere are nearly fifteen 

ing solutions, this inventor bas devised a pump which hundred formulas, including the very latest flavors of 

will not siphon and whose handle may be locked when beverages. Tbe soda water business can be greatly ex· 

not in use, tbe pump baving ball valves of metal to se- tended by careful attention to details and it gives a hand· 

cure more perfect continuity of ejecting power, while Borne return to the pharmacist for his trouble. 

En2"ill e e r i n � .  

STEAM GE NERATOR. -He nry C.  C h ri s 

topher, Meridian, )Iiss . In this generator the gaseous 
products of comhustion are conducted from the furnace 
proper into the water space, to more fully utilize the heat 
and economize fllcl. The combustion chamber IS located 
in and entirejy 8urrounded by water in a primary hoiler, 
and the upper end of the combustion chamber is COll­
Hl'cte l by a flue and valved pipe with a second boiler, 
i n to which the gaees and products of combustion are dis 
charged from a submerged outlet, the gaseous products 
of  combustion being mingled witn the steam in the 
second boi ler, and U89cl therewith in driving machinery, 

etc. The V,vo boilers arc 80 connectell that un even pres­

sure may be maintained ill b th, an, l steam may be taken 
from either or both of them aB desired. 

Agricllltlll·al. 

TREE PROTECTOR.-Charles C. Coul­
son, Riverside, Cal. This improvement embraces a Be­
ries of frames connected by tracks on which canopies are 
adapted to slioe, foot blocks resting on the gronnd sup­
porting the frames, and stakes engaging the foot blocks,  
whereby the frames may be readily moved to a recumbent 
or upright position. It is designed more especmlly for 
use in climates liable to a frost on still and clear nights, 
as a protector also for large plants or vines, being quickly 

the cy linder cover is provided with a removable liqnid- A 
tight cap which may be quickly adjusted or detached. 

C IGAR OR C IGARETTE H O L D E R. ­

George B. Schmidt, New York City. 'l'bis device com­
prises a base portion provided with a pin, and from 
which exteilds a wire bent upon itself at its outer end to 
form an open loop or socket adapted to receive the end 
of a cigar or cigarette. The cigar, cigarette, cigar holder 

HANDBOOK FOR CHEMISTS OF BEET 
SUGAR HOUSES AND SEED CULTURE 
FARMS. Contai n i n g  se l e c ted met h o d s  
o f  analYl'is, !' u gar h ouse con t rol , re­
ference tables, ete. By G u i l ford L. 
Spellcer .  Fi rst ed ition . First t h ou­
sand. Ne w York : Joh n Wiley & 
Sons .  London : C h apman & Hal l .  
1897. P p. 475. Price $3. 

BOILER ATTACHMENT. - 'WiIl iam 1 .  s e t  u p  a n d  taken down. 

or pipe, carried by the device, may be brought to the 
mouth and held in proper position for smoking, leaving 
both hands of the smoker free. The device may also be 
used for holding a pen, pencil, etc. 

The beet sugar industry promises to be very importar:t 
in the United States, and the literature in English upon 
the subject, which was deficient a few months ago, is now 
being increased by several admirable works, of which the 
present is not the least. The author is connected with 
the Department of Agricnlture Washington, D. C. ,  and is 
well acquainted with the subject. We feel sure an ex­
amination of this work would be of value, not only to 
the sngar chemist, but to the general cnemi"t as well. 

.Miller, Atchison, Kansas. To prevent freezing in the 
feed pipe of a boiler, more especially a locomotive boiler. 
this invention provides an attachment ,,,hich allo ws a 
circnlation of hot water through the pipe when the feed 
pump or injector is not working. The main or boiler 
check valve and the lower intcrmeuiate valve arc each 
provided with a small passage to permit the leaking of 
hot ,vater around and past the valves when the feed or 
injector is not in operation, the leak of the intermediate 
valve being a!\vays open, and the other t::ubject to con­
trol, the feed pipe being thus always kept clear without 
affecting the ordinary operation of tbe feed. 

GAGE C OCK. - George Joh nso n ,  Al len­
port, Pa.  According to thh�  inrention a casing 8ecured to 
a boiler haE at its inner end a valve seat, the valvc bcing 
seated by pressure from the boiler, and the stem of the 
valve extending through the casing and a stuffing box, 
while a cam on the stem is adapted to engage a cam sur­
face on a cam attached to the casing. The device is not 
liable to get out of order. as it is without springs or other 
breakable parts, and leakage is completely avoided. as 
the valve is held firmly to its seat by the boiler pres­
S l Ire, and is always ground in its scat on opening and 
closing. 

lC a i l w a y  ,'" I' I' l i ll n c e  .. .  
CAR VE NTILATO R; -An d re w J. M c A r ·  

thur. Gainesville, Fla. For refrigerator cars, thh5 inven­
tion provides a 8imple and strong ventilator w hich may 
be elevated in section8 in either direction with rel ation to 
the hatchway, and may be swung whoJly away from the 
hatchway. rrhe invention comprlses a hatchway hU" ing 
walls extended above the car roof, a frame hinged to the 
hatchway carrying a screen, \vhile a cover i n  t,,"O sec­
tions is hinged to s""ing, one relatively to the other, 
there being means for removably securing the sections 
to the frame and holding either one of them in open 
position. 

REFRIGERATOR DooR. - T h e  same in­
ventor h a s  likewise obtained a patent for a door more 
particularly adapted for cars and cold storage rooms, the 
door being so made that i t  may be easily opened, and 
when closed will form a practically airtight joi"t between 
the noor and its casing. Arranged between the door and 
jamb is a packing, preferably of tubular rubber, the door 
having inner and outer walls forming an air chamber, 
which may be packed with charcoal, sawduet, etc. 

CAR D OoR. -Joh n 1\1. S m I t h ,  Va n 'Vert, 
Ohio. In freight car doors monnted to slide, this inven­
tion provides a simple and economic device, applicable 
to any sliding door, and designed to render the door 
storm proof, dust proof, and burglar proof. An angle 
iron lies against one side of the door frame, and is held 
capable of adjustment toward ar. d from the door, a wing 
being pivoted to the angle iron and a latch holding the 
wing in connection with the door. 'rhe door does not 
bind at the bottom, and the locking and sealing devices 
are so mounted that the door may be as readily opened 
when the sides of the car are bulged or sprung outward 
by heavy loading as when the car is unloaded. 

STREET TRA:\IWAY T RACK C LE A NER. 

- Louis Lege, Hanover., Germany. A.n instrnment 
adapted to run along the rail and scrape off accumulations 
therefrom has been devised by this inventor. It is at­
tached by mean s of a post to the under side of the car 
floor, and has a receptacle adapted to receive material 
from the track the receptacle havir.g rearwardly and 
outwardly extendIng branches to deliver the material at 
the sides of the track, and the cleaner' having a tongue 
which runs in the groove of the raIl. 

llI c c b a ll i c a J .  

GRINDING MACHIXE. - Georg'e W. K i rs­
ten, West Orange, N .  J. F o r  grinding spherical or 
curved surfaces and twists of varIOUS kinds, this ma­

chine is arranged to properly support and adjust the 
work, and to hold tbe grinding wheel in the desired posi­
tion, according to the shape to be given to the cutting 
edge. The machine has a carciage adapted to travel 
backward and forward, and holding an adjustable head 
with holder carrying a grinding wheel mounted to 
turn in the head, there being means for adjusting 
the h older laterally in the head . The operator is 
only required to adjust the work on the centers and 
adj ust the grinding wheel vertically according to the 
edge desired. 

�fATT RESS T UFTI NG MACHINE. -Ed­
,vurd B. Dixon, Grant-sborough, N. C. rrhis  inverltion 
covers an improvement in machines in which a �erie8 of 
pairs of needles are forced up through the mattress while 
hel,] by ;uitable clamps on a suitable becl or frame. It 
IS designed to enahlC' the needles to be raised and forced 
u� through a mattress with greater ease than hpretofore; 
reduce the weight, number and cost of parts ; provide 
lateral guides or holders for the mattress \"hile on the 
frame, and make such guides vprtJcally adjustable to ac­
commodate mattresses of different tlucknese.es, while also 
providing a temporary holder for the tufts. 

PUMPI NG PO WER. - George \V. G r i llles, 
Bluffton, Ind . This lnvention providE'S a simple and 
powerful machine by which the pumps of several sur­
rounding wells may be simultaneously operated, all the 

parts of the machine being con'l'elli�nt1y l\ijliemblcd, and 

CLOD CUTTER. -Peter R. Campbell , 
Brierfield, Miss. ThIS is a cultivating apparatns sup­
ported by runners, in which the clod s are broken by 
knives or blades held to run along the grou nd. A knife 
frame is employed carrying longitudinal blades, and 
there are plowshares which throw the earth inward as 
the machine passes along the ground. The cutters have 
saw blades adapted to travel through the hardest clods 
with a minimum expenditure of power. 

ROOSTING DEVICE FOR FOWLS. -Fred 
D .  Dimcck, National City, Cal . For a poultry house o r  
similar inclosure, this invention provides a device adapt­
ed to remove the droppings of the fo\\'Is and deposit 
them if! a suitable receptacle outside the house. The 
roosting poles are arranged in a tier, and below them is a 
longitudinally adj ustable endless apron, the apron being 
mounted on rollers and extending through an apel ture in 
the inclosure. A scraper blade is mounted adjaeent to 
the outside roller, by which the material on tlte apron 
may be removed. 

FENCE -Ben nett T. H osh a l l , S h alll -
burg, �Id . rrhis is a fence in which the rails, rjdel's and 
stakes are bound together by wire locks, the rails  of 
adj acent panels lapping at their ends against the post, 
and the wire tie� pase.mg over each of the rails near their 
extremities, thence und.er another rail and having a 
portion passed around the post. The several locks may 
be clamped to the post by nails or staples. 

COW MILKING ApPARATUS. - l\fodest u s  
,J. Cushman , Waterloo, Iowa . I n  tltis apparatus both 
snction ;:I nd traction are simultaneously applied to the 
animal's teats, the main parts of the apparatus compris. 
ing an air pump, milk receptacles, a rigid milk conduct­
ing pipe extending horizontally the length of the cow 
stall in front of the stanchions, anll a series of attach­
ments or sets of teat cups connected by flexible branch 
tuues ,vith the main conductor, there being means of 
applying traction to the branch tubes. An automatic 
vacuum apparatus alld a water receptacle or holder are 
connected with the main milk conductor by branch 
tubes, A novel vacuum regulator is provided, and also 
means of readily adjusting the degree of traction to be 
employed. 

JJI i s c c l l a . 1 C O t I 8 .  

RECEIVER FOR GASES OR LIQUID S . ­

Rudolf Kelting, Eschweiler 2, Prussia, Germany. In 
order that large receivers may be made of sheet metal,  
this inventor provides the receivers around their base 
with an exterior shell forming a space adapted to receive 
a filling, snch as watcr, which will partly counterbal · 
ance the outward pressure of the contents of the reo 
ceiver. Such receivers, when used as water tanks, etc . ,  
when made of extra large size or h l  ight. have h a d  t o  b e  
made of or strengthened with concrete or brick,York, a 
necessity which the improved construction provided for 
by the patent is designed to obviate. 

PROCESS OF MAKING NIT RITES. -A u ­
gust Knop, Rheil1au, Germany. For the manufacture of 
alkali nitrites, this inventor subjects to tlte action of 
heat a mixture of a nitrate of the same alkali, the 
caustic alkali of the same element, and carbon, accord­
ing to a specially devised process designed to afford 
great economical advantages, the process rendering 
possible the usc of carbon in its cheapest form by addIng 

STIRRt:P. -Will iam H, Will'on, Nocona, 
Texas, To so construct a stirrup as to prevent its strap 
bar from hnrting the instep of tlte user and wearing his 
trousers is the object of this mvention, the strap bar 
being off8et with respEct to the tread bar and rigidly 
conn ected therewith, the strap bar being relatively in 
advance of Lhe tread bar and held from binding against 
the leg or instep when the boot is inserted to cause the 
heel to bear against the tread bar . There is no danger of 
the foot being caur,ht in the stirrup in the event of the 
rider being thrown. 

VEHICLE 'VHEEL.-Ph ili p J. Parker, 
Brooklyn, N .  Y. The tire of this wheel is formed of a 
series of tn bular sections with closed ends, there being 
an air tube within the inner periphery of the rim from 
which posts lead into the tire, while valves ill the sec­
tions of the tire are provided with tubes proj"cting into 
the openings of the air tube. By this nc eans a puncture 
may be quickly located. and each section of the Lire 
may be indeper.dently mflated or all or any of the sec­
tions may be inflated together. The invention is de· 
signed for bicycles, or for sulkies, road wagons and 
other vehicles. 

B UCKLE. - C b rystie F. Nich olson , New 
York City. This  invention relates principally to  buckles 
for bdts, and pro vides a buckle that is cheap to manu­
facture w hile it is also l ight and strong. The buckle 
blank COI!�i8.tS of a single piece of shf'et metal, whICh 
comprises the loop portion, short integral tongue, rear 
transverse bar and tang, etc. 

D e s i g n s .  

PLAYING CARD. -Michapl F. Carey, Al­
bany, N. Y. T h e  leading feature of this design consists 
in dJagonal lines extending )ver the face of the card and 
dividing it into fiElds of an approximately triangular 
shape. 

GUARD FOR KEYS. -Th omas M. H il­

liard, New York City. This design relates to a sheath or 
guard for a tmn ch of keys to prevent keys worn on the 
person from marring furniture, etc. ,  the sheath being 
approximately bell-shape, and its upper end being adapt­
ed for connection with a belt to be worn around the 
person. 

PLOW STOCK. - Joh ll  W. Barnard , 
Shannon, N. C. This stock has an npright section ter· 
minating at its upper end in a fork, and a lower horizon­
tal section representing a landside, with a shoe at its 
outer free end, there being in the side snrface of the 
horizontal section a longitudinal depression. 

MANU AL OF ASSAYING GOLD. SILVER, 
LEAD, C OPPER. B v  Walter Lee 
Brown. Sevent h  ed i tion . C h i t'a go : 
E. H. Sargent & C om pan y . 1�97.  
Pp. 533. Price $2. 50. 

This is a valuable book and is strictly up to date, and 
those who are thinking of going to the gold fields of the 
Klondike or elsewhere should not fail to possess a copy 
of th's work. It i. impossible in the l imits of an ordinary 
notice to describe the methods which are adopted, but 
it  is safe to say that no more vaJuauJe work exists upon 
the subject. The book i8 pocket size and is handsomely 
prin�ed. 

SLEEP : Its P h y siology, Path ology, H y­
giene,  and Psy ch o l ogy. By l\i al'i e d p  
Manaceine (St. Peter> burg) . I 1 l u s­
trate<1 . London : Wa l ter Scott, 
Li mited . New York : C h ar l es Seri b­
n e r's Sons. 1897. P p. 341. Priee 
$1. 25. 

This is a most interesting work, treating of t.he physi­
ology, pathology, hygiene and psychology of sleep. It is 
publil5hed in Russian and in English. It is curious to see 
what an interesting book can be made u pon the suhject 
of sleep. One· third of our lives is passed in sleep. and it 
is fitting that we shonld know something at least of the 
hygiene of sleep. if not of its psychology. The biblio­
graphies which are scattered t.hrough the work are very 
ful l and will prove of great value. 

FESTSCHRIFT ZUR 38. H� ' lptversamrn­

lung des Vereins n e u cschpr In ge­
nie me, Cassel. 1897. P p. 176. 

This book deals with the various points of interest in 
the town of Cassel and the neighborhood and gives an 
acconnt of the notalJle buildings and industrial estab­
l ishments. 

GOLD AND SILVER CURRENCY. In t h e  
lig h t  of experipnce, h istorical, eco­
nomi cal and practical . A series of 
papprs wr i tten for t h e  Travelers' Re­
cord. H artford . Conn. : The Ca se, 
Lockwood & B rai nard Com pany. 
1896. Pp. 70. 

This is a series of papers written for the rrravelers' Re­
cord by Mr. James T. Batterson, president of the Tra­

T O E  C LIP. --David Basch, N e w  York velers' Insurance Company of Hartford, Conn., whose 
City. This dcsign relates to toe clips for bicycle pedals, large experience in matters of finance specially fits him 
and c01nprises rear lips continuous with the base, the . for the task of writing on gold and silver as currency. 
base, toe guard and side guards being otherwise of the i I G S V I VII 
usual shape, while a pendent member extends downward OW
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n n ll a  repor , , W i  accom pan y -
from the r€ar end of the base. 

i n g  papers . Sam u el Cal vin ,  State 
BELT. -W i l l i am H .  Carr and Joh n G. Geologist; A. G. Lpon ard , A S8i�tant 

Wolf, N e w  York City. 'l'his deeign relates to ir.side Stat e Geol ogi st . Des Moin es. 1897. 
belts to be worn between the waistband of the skirt and Pp., 555. 4to . 
the corset cover or corset, and the central back portion 
of the belt is slightly projected "Ontward and has an 
angular slot adapted to receive and engage with a 
bulton . 

a certain quantity of caustic alkali to the molten nitrate. TACKLE BLOCK -T h o m as R. Ferrall, 
It is claimed that it is possible to produce in the same Somerville, Mass. The leading feature of this design 
time nearly twice as much nitrite as can be made by the I consists in the cheek pieces of the block, which are 
lead process, with a corresponding economy of fuel and elliptical in contour and have ends extending substan­
wages, the amonnt of coke consnmed being insignifi- tially to a point, the cheek pieces having circular orna-

LITTLE MASTERPIECES : POE, IRVING, 
H AWTHORNE. �di ted by BIi�s Perry. 
Ne w York : Doubleday & M cC l u re 
Compan y .  C loth , 30 ce nts ; full 
Ipat h er, 60 cen ts. 

This series, each volume of which inclndes a discrimi� 
nating selection of the characteristic short pieces of 
well known authors, is most daintily got up, the au­
thorized text being used in all cases. with a short in­
trodnction by the editor. The volumes are small enough 
to be conveniently carried about in one's pocket, to con­
tribute to the enjoyment of a leisure hour wherever one 
may happen to be-an enjoyment WhICh is enhanced by 
the fact that their printing and style are in snch exeel ­
lent taste. Each volume contains a beautiful picture o f  
t h e  author from whose works the selections are made. 

cant. mentatioll. 

IRONING TABLE. -William R. a nd Ed­
ward N.  Murray, Parramatta, N e w  South Wales. This 
is a table adapted for use as an ordinary kitchen table, 
and readily convertible into an ironing board. It has 
four legs rigidly j oined at the top and bottom by rails, 
the lower rails supporting a leaf and the npper ones 
carr) ing a ledge forming part of the top of the tahle. 
The removable top of an ordinary kitchen table is sup­
ported by cleats, and a leaf adapted to be used as an 
ironillg board may be readily placed in position, either 
Ipaf when not in use being held out of Lhe way. 

C L g ANI8G WATER HEATERS. -Ge 'lrge 
J. Dehn, Iron Mountain, :Mich. To prevent the accnmu­
lation of lime or similar matter in boilers, water back or 
front ranges and connecting pipes, this invention pro­
vides simple means for automatically supplying a eom­
pound to the ,vater to prevent l ime, etc. , from adhE'ring 
to the interior surfaces. On a length of pIpe deoigned 
for connection with the feed pipe is a vessel in which 
the compouDcl is placed, the cover of the vessel being 
removed for that purpose anJ afterward secnred in posi­
tion. when, on opening v�tlves arranged for the purpose, 
the compound is fed in througil the feed pipe. 

H E ARSE. -- .la m p s  B u rns, Cin c i n nati , 

O. This hearse is provided with a table for carrying a 
casket, and. that sLdes forward and baCkward, admitting 
of very readily placing the casket in the hearse or remo .­
ing it therefrom .  By the adj ustment of brackets the 
table may be held m any desired position, or it  may be 
taken out entirely for cleaning purposes. The table 
may also be lowered so that the pall bearers may with 
groater c<mveniQllCe, placQ tho �a8kilt on thQ table, 

LEl\WX SQUEEZER. - G eorge R. B lake, 
Winchester, Va. This design is for a squeezer adapted 
to rest upon a glass, the base portion having centrally 
grouped segmental openings, and there being an np­
wardly extenaing central cone in which are vertical 
corrugations. 

COVERED DISH. -Robert L. Johnson, 
Hanky, England. This is a shallow outwardly flaring 
dish, the shape of the cover conforming to the npper 
portion of the body, with curved horizontal handles at 
the ends of the body, all appropriately ornamented. 

EASY LESSONS IN l\iECHANIC A.L D R AW­
ING A�D MACHINE DESIGN. B y  J . 
G. A. Meyer. Qu arto, in 24 parts. 
Price 50 cents each. 

T h e  eighth n u m  ber of this valuable work and reference 
NOTE. - Copics of any of the above patents will be for the 

-
draughting room, as well as a self instructing 

furnished by Munn & Co.  for 10 cents each. 1'le,"e guide to the stndent and amateur, has j ust been issued. 
send name of the patentee, title of invention, and dat" II 
of this paper. POPULAR SCIENTIFIC LECTURES. By 

Erns t  Mac h .  Translated by 'l' h omas 
J. M cCormack. Second ed ition . Rp­
vised and en larged . C h icago : T b e  
O pen Court P u bl i�h in g  Com pan y. 
London : Kpgan Paul, Trell c h .  Trueb­
n er & COlllpany. 1897. P p. 382. 
Price $1.  

NEW BOOKS, ETC. 
THE STANDARD M ANUAL OF SODA AND 

OTHER BEVERAGE S. A treat ise es­
pecial ly adapted to the req u irements  
of  d r nggi sts a n d  con fectioners. By 
Emil H i ss, P h . G. Over fiftepn 
h u n d red formulas. C h ica g o : G. P. 
E n gelhard & Com pan y . 1897. P p. 
242. 8vo. P riee $4. 

Prof. Mach has an international repntation as a profes. 
sor of phys:c�. He is now professor of the history and 
theory of inductive science in the University of Vienna. 
The subjects of his lectures are as follows :  The Forms of 

What has long been needed i8 a thoroughly practical Liq uids; The Fi hers of Corti ; On the Causes of harmony; 
hook of formulas for soda and other beverages. 'rhere The Velocity o f  Light; Why Has Man Two Eyes ? On 
have been a few books published on this subjp.ct, but in Symmetry ; On the Fundamental Concepts o f  Elec­

the main they are impracticable, largely because their trostatics; On the Principle of the Conservation of 
compilers were neither chemists nor practical mannfac- , Energy; On the Economical Nature of Physical In­

tillers (If I(lda water, 'J;'h� present work II prepat8d gO II quiry; On Tranlformation and Adaptation In Scientifio 
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Thought; On the Principle of Comparison in Physics ; 
On the Part Played by Accident in Invention and Dis­
covery; On Sensations of Orientation; On Instruction 
iu the Classics and the Mathematico-Physical Sciences. 
Appendixes. 1. A Contribution to the History of Acous 
tics. II. Remarks on the Theory of Spatial Vision. 

PHOTOGRAMS FOR 1897. Lon d o n : Daw­
barn & Ward, Limited . 1897. Pp. 1 14. 
8vo. P rice 80 c e n ts in clot h ;  40 cents 
in paper. 

This is a pictorial and literary record of the best pho, 
tographic work of the year. compiled hy the editors of 
the staff of The Photogram. assisted hy Gleeson 
White. This publication is supposed to represent the pic' 
torial side of photography in various parts of the world. 
In this respect, since it began and the subsequent years 
have proved it to be uniformly successful , especially from 
an artistic point of view', This excellence is fully main­
tained in the present volume for 1898. We note several 
of the landscapes and views on the river during foggy 
days, in which the English amateurs excel. Possibly 
the most striking photograph in the ,,,hole work is 
drawing the charge from the retort in the gas works. 
This 'wollid make an ideal subject for a rcalistic painter. 
In addition to examples of artistic photographs are to 
be found Oth('1'8 showing the progress in Roentgen pho­
tography an:l the kinetograph, among the latter being a 
page or morc of minute pictures representing the crO\vd 
of photographers leaving the convention hall at Yar­
moutll last summer. The-se are so distinct that noted 
personages may he readily picked. out. It is a book whose 
annual appearance is al,,;;ays appreciated and is one of 
the bes� printed annuals that comes from London. 

SIXTE EX'l'H A NNUAL REPORT OF THE 
UNITED STATES GEOLOGICAL S UR· 
VEY 1'0 THE /SECRETARY OF THE IN­
TERIOR. 1 894-95, Charles D. Wal­
cott , D i re:' tof. ....V a s b i n g t o n .  1896. 
4to. Pp. 910.  

The present volumc contains the Director's Report anu 
papers of a theoretic nature. It details the rcmarkable 
work which has been accomplished by this important 
bureau of the government. After examining this splen­
did volume, it is casy to sec why the publications of tbe 
United States gowrnment are so much thou�ht of 
abroad. .Many of the articles in the report are of course 
only interesting to specialists, but anyone who is inter· 
ested in SCIence can easily spend an hour in examining 
it. rrhe engravingR adeqnate ly il1uEtrate the work. 
rrhere are 1 1 7  plates and 1 69 engravings in the text, 
besides va1Jnble geological maps. 

THE A RCHIT ECTS' DIR ECTORY FOR 1897-
98. C o n t ai n i  ng' a L i � t  of t b e  A rchi­
tects i n  t h e  U n i ted States a n d  Cana­
da.  'fog-e t h e r  w i t h  a C lassified Index 
of Promlnell t Dealers and Man ufac­
tu rers of Bui l d i n �' Mat erial and A p ­
pliances. New Yo rk : W. T.  C o m ­
stock, 1897. Fou rth annual edit ion, 
Pp. 112. P rice $1. 

l!Business ana ";lP ersonaL 
The charge jor insert'ion under this head is On e  Dollar a 

line for each insation ; about eiaht words to a l'ine. 

Ad1'ertisernents must be received at publication office 

as carry as Thursday morning to appear in the follow .. 
ing week's i..'1s'Ue. 

Marine Iron "'�orks. Chicago. Catalogue free. 
. .  U. S." Metal Polish. Indianapolis. Samples free. 
Gasoline Brazing Forge, rl'urner Brass Works, Chicago 
Yankee Notions. ,"Vaterbury Button Co. , 'Yaterb'y, Ct. 
Handle & Spoke ;\Ichy. Ober Lathe Co. ,Chagrin Falls,O. 

added 2 ounces of sulphate of zinc. I short circuited 
them, but the blue line will not come up any higher than 
the middle of the copper. What is the matter, and how 
can I remedy it ? The way they are now, the three of 
them will not work one souuder. A. Fill the copper sul­
phate crystals iu till the copper is covered. 'l'hen fill the 
jar with water till the zinc is covered. Short circuit for 
a few hours till the solution is clear like water to a point 
helow the zinc. Your trouble is that you have not used 
blue vitriol enough. It is not necessary to use auy suI, 
phate of zinc in starting the gravity hattery. It will form 
quite soon enough and will then have to be got rid of. 

4 1 1 

INDEX OF INVENTIONS 
For which Letters Patent of the 

United States were Granted 

DECEMBER. 1 4 ,  1 897, 

A N D  E A C H  B E A R I N G  T H A T  D A T E. 
l See note at end of list about copies of these patents. ) 

A dding machine, G. L. Ault. . . . . . . . . . . . . . . .  . • • . . . . .  595.592 
Advertising apparatus, J. H. lIo11ell . . . . . . . . . . . . . . . 50ft,541 

(7283) A .  M. asks w b at tb e differen t  1:i�r
cri;�'tr���i¥t[c��I!C�ia���Oe8Ch . . . . . . . . . . . . . . . . . . 595,654 

compositions in the carbon for the brushes and arc llghts Alarm device, electric, F. Louis . . . . . . . . . . . . . . . . . . . . I;95,398 'Vrench patent No. 58b.049 for saJe. See page 404. Ad· 
dress C. H.  Avery, 9 Linden St., Binghamtorf, N. Y. are cemented together WIth. Would silicate answer the Album, W. Bruns . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  595,467 

Animal trap, S. "\V. Buck . . . . . . . . . . . . . . . . . . . . . . . . . . . .  595.601 
Annealing iron castings, R. King . . . . . . . . . . . . . . . . . . .  5n�,G93 

Improved Bicycle Machinery of every description. , . 

'l'he Garvin :\Iachine Co. , Spring and Varick Sts. , N. Y. hy t.Je dIfferent manufacturers of carbons ; but the I purpose ? A. We are not able to give formulas as used Annealing pot, Ai. J. O'Meara , .  . . . .  . . . .  . . . . . . . . .  . . .  595,494 
Armature ('ores, space block for, A. F. Batch-

ground carbon powder is usually mixed with a sirup of 
Concrete Houses - cheaper than brick, superior to sugar and gum and shaped by pressure. r:ehey are then 

elder . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 595,364 
Axle, vehicle, A. C. G. Dupuis . . . . . . . . . . . . . . . . . . . . . .  -59;"),469 

�:�e
g

iie�\��3��d�O·ri8io� : : : : : : : : : : : : : : : : : : : : : : : : : : :  �gg:� stone. " Ransome," 757 :Monadllock Block, Chicago. baked in  an oven to carbonize the adhesive substances. Barrel head, A. N. Clark . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  59.5,371 

I],he celebrated " Hornsby-Akroyd " Patent Safety O il The detruls of the process are considered trade secrets . Barrel machine, L. M. (;reif . . . . . . . . . . . . . . . . . . . . . . . . .  595,565 
Basin trap fixture, wash, C. H. Moore . . . . . . . . . . . . . .  595,577 Engine ii'! built by the De La Vergne Refrigerating Ma- The Carre carbons are said to contain of l'owdered coke 

chine Company. Foot of East 13..Sth Street, New York. 15 parts, calcined lampbla.ck 5 parts, special sirup 7 to 8 Basket holder, berry, N. R. Miller . . . . . . . . . . . . . . . . . .  595,642 
Battery. See Secondary battery. 
Bea.n picking machine, E. H. & F. A. Cherry . . . . . .  595,523 

The best bool\: for electricians and beginners in elec� 
tricity is " Experimental Science," by Geo. M. Hopkins. 
By mail, $4. l\1unll & Co. , publishers. 3til Broadway, N. Y. 

ZW� Send for new and complete catalogue of Scientific 
and other Rooks for sale by Munn & Co. , 3tH Broadway, 
New York. Free on application. 

IIINTS '1'0 CORRESPONDENTIS. 
N n Ju e s  nn d. A dd re s s  must accompany all letters 

or no attention will be paid thereto. ThiS is for oUi 
information and not for publication. 

R e ferences to former articles or answers should 
give date of paper and page or number of question, 

I nquiries not answered in rewonable time shonld 
oe repeated : correspnndcnte will bear in mind that 
�mme answere require not a littlc research, and� 
though we endeavor to reply to all either by letteI 
or in this aepartment. each must take his turn, 

B II }'ers 'i'i'i�hmg to purchase any article not advertised 
in our columns wiH be furnished with addresses of 
houses manufacturing or carrying the same. 

Spedal 'V ritten I n fo rnlatio II on matter. of 
personal rather than general interest cannot be 
cxp?cted without remnneration. 

S (� i e nt. i fi c  �:\ llleri(�an S n p p l e Ju e n t. s  referre6 
to may he had at the office. PrIce 10 centE each. 

R o o k s  referred to promptly supplied on receipt of 

partB� mixed with waterl moulded and dricd in a cruci­
ble. 

(7284) J. C. p, wri tes : I bave a d ynamo 
giving a current at  terminals of 6 0  volts, 16 amperes. I 
wish to light a small Foucault arc lamp carrying )4 inch 
carbons. 1. What resistance should I introduce in selies 
with the same, dynamo running ehunt, to get the most 
satisfactory results, i. e .• quict arc ? A. The voltage and 
current taken ily an arc lamp vary with the iength of 
the arc, when properly lighted. �Icasurements with )4 
inch carbons gave these results : 

Amperes. 
9' 
8'5 
6'5 

Volts. 
35 
40 
50 

Assuming your smallest drop theu in the arc to be 35 
volts, you will need to provide for 25 volts and 9 am­
peres in the resistance box. Apply Ohm's law to this :  

Rear'mg, rolfer, 'V.  L. Miller . . . . . . . . . . . . . . . . . . . . . . . .  595,328 
Bed, invalid's, S. C. Attkisson . . . . . . . . . . . . . . . . . . . . . . .  595.514 
Bell, pneumatic door, J. Hunt . . . . . . . . . . . . . . . . . . . . . .  595.630 
Bench. See Draw bench. 
Ricyc1e alarm, G. J. Paehtz . . . . . . . . . . . . . . . . . . . . . . . . . .  595,334-
Bicycle crank, J. E. Edwards . . . . . . . . . . . . . . . . . . . . . . . .  595,535 
Bicycle c{'anks a.nd sprocket wheels with shafts, 
BiC�;�:'JA�i���l�
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Bicycle frame, A. H. Pettit . . . . . . . . . . . . . . . . . . . . . . . . . .  595,459 
Bicycle lock and support, 1. S, Covell . . . . . . . . . . . . . .  595,605 
Bicycle luggage carner, H. J. M. Baker . . . . . . . . . . . .  59.),517 
Bicycle pedal attachment, J. W. Hanson . . . . . . . . . .  595,388 
Bicycle propelling mechanism, II. Schafer . . . . . . . .  595,460 
Bicycle saddle ,  J. H. H. Burge . . . . . . . . . . . . . . . . . . . . . .  595,434 
Bicycle saddle, J. A. Lamplugh . . . . . . . . . . . . . . . . . . . . .  595,599 
Bicycle seat, C. M. Richmond . . . . . . . . . . . . . . . . . . . . . . .  595,680 
Bicycle valve, M. A. J\Iorris . . . . . . . . . . . . . . . . . . . . . . . . .  595,578 
Blind raised or lowered by means of electricity 

and solar rays, l£. Roth . . . . . . . . . . . . . . . . . . . . . . . . . .  595,343 
Boiler. See Range boiler. Steam boiler. 
Boiler furnace, A. Rahner . . . . . . . . . . . . . . . . . . . . . . . . . . . 595.339 
Boiler furnace, steam , C. T. Rogers . . . . . . . . . . . . . . . . 595,341 
Boiler furnace, steam, Young & Lewis . . . . . . . . . . . . 595,666 
Boiler water indicator and alarm, steam, l�. 

Steigert . . . .  . .  . .  . . .  . .  . . . .  . . . . .  . .  . . . . . . . . . . . . . . . . . . .  59.5,418 
Bolt. See Cycle safety bolt. E E 2.'; Bolt, W. Murphy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  595,331 

C = - ; or R =::- - = -= 3 ohms. rrhe lamp has the Boot and shoe shining machine, 'V. Rinker . . . . . . .  595,581 
R C 9 I Boring machine for dowel doors, E. B. Hayes . . . .  5f15,568 

other 4 ohms which are needed to pass 9 amperes. ' n�ig�: fi>o�r�Y(�];\:�SC: 'A: D�l;b'ar : : : : : : : : : : : : : : : :  �;��:�r� 
35 Bottle,  non-refil 1able, J. R. Latham . . . . . . . . . . . . . . . .  595,481 

R= - =4 ohms nearly. The resietance box e.hould allow Bottl e, non-refillable ,  'V. T. Strasser . . . . . . . . . . . . . . . 5g5,447 
9 Bottle, Ilursing, J. C. Roach . ... . . . . . . . . . . . . . . . . . . . . .  595,414 

of varying the resistance from the smallest to the larg- �6��01s��eC�;i�b�f:" e2g;�g"m��li%{;x: ' ':Milii ' box: 595,655 

est current required in your work. 2. Carbons spem to Paper box. 
tend to burn to a sUm pencil poh�t. Why ?  A. Your ��:���t·s��erig:.}:i�o��r

b����fili\��k�.
ra

k
k
a1i: 

lamp gets too much current. 3: In my 900 arc lamp, way brake. Wagon brake. _ 
taking current of 40 volts and 12 amperes with cone car- ���,!� ��l?:e,I��.Ii-i.

SiI1��t;�a;d: : : : : : : : : : : : : : : : : : : : : : : g�5:� price. 
;ll i ne r a 1 s  sent f.or examination 

lllarked or labeleo . 
should be distinctly hons, a horn grOW8 out on negative ca.rbon and tends Burial casket., O. �. Byers . . . . . . . . . . . . . . . . . . . . . . . . . . .  59� ,t!92 

to short ·circuit the arc. 'Vhy is this ? How can it be �����r�
asske

eJ'G��� ��ri�r�
s . . . . . . . . . . . . . . . . . . . . . . . . . . . 59<>,632 

avoided ? A. By giving the lamp more resistance in box� Button, }i. Cande] . . . . . . . . . . .  , . . . . . . . . . . . . . . . . • . .  , . . . .  595,286 

d I Cable grip, .J. S. Peden . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  595,495 
(7278) X. as].;:s : Will you please g i ve m e  a n  s o  ess current. Calculating machine, J. Byrne . . . . . . . . . . . . . . . . . . . . . .  595,603 

. 
(7285) l\K L F k f h b 

, Calculating machine,  A. Schabadt . . . . . . . • . . . . . . . . . .  595,341 
through yonr column of Notes. and Qupries a receipt for �. . . as 8 or t e est rece1pt Camera, kinetographic, P. Gautier . . . . . . . . . . . . . . . . . 595,620 

making a hectograph composItion and also a hectographic for a powder or d ry mixture fire extinguisher-some, 8:���:: �:�:�l��: ·�.]Be��;r�\��: : : : : : : : : : : :  : : : : : : :  g��:� 
ink? I would likc something better than the plain glue thing to throw into the fire that will put it out, and that Camera, photographic, J . 1 . . Atwater . . . . . . . . . . . . . .  595,551 

and glycerine composition, and also for an ink that would will keep a long time without losing its strength. A. g:���(i�: Erj�ifJ6�d���'. :��: .�': .:�.��: : : : : : : : : : : : : : : : :  ���:� 
not rub and smear. A. ):i10rmulas for pads. also inks, are Vienna Fire Extinguis.hing Agcnt : A solution of 5 parts : g:¥: ��:���!�'l�te�j��'ii:riii:;s. : : : : : : : : : : : : : : : : : : : : : : : : : ��g:�f 

This excel lent little book contains a classified list of giveu in SUPPLEMENT, Nos. 1071, 1092, 1 1 1
0 

and 1 119 ; ferrous sulphate (copperas), 20 parts ammonium sulphate, Car coupling, De Lisle & Main . . . . . . . . . . . . . . . . . . . . . .  5H5.318 

the architects of the United States and Canada, and as it pric� 10 cents each hy mai l .  125 parts water. Johnstone's :  Make a mixture of equal Car coupling, '1'. H. Simpson . . . . . " . . . . . . . . . . . . . . . .  595,351 

is issued by the puhlishers of Architecture and Building, (7279) .... V, R. a�ks (1 )  b o w a drulll arm- parts of pyrolusite (manganese dioxide), potassium chlo- 8�� i�����\r;a:���lt�!:;:;g'A: S,;iheri;'i1d: : : : : :  g�g:lm 
it certainly should be trustworthy. ature can be wound so that it can be connected to a two rate, potassium nitrate, Moisten with water glass and 8:� !���eil:)s.�,r���: :.

r
.�����

,
. �: .��'. �:.

r
.�� : : : : : : : :  ���:�[t 

THE D WEI,LING H OUSE. By George segment commutator. A. Connect the coils on one side press. into a block. Place . the block in a pasteboard box. Car seat, R. Rochester . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 595.415 
Carbureter, N. Z. Seitz . . . . . . . . , . . . . . . . . . . . . . . . . . . . . . .  595,658 

Vivian Poore, l\f. D ., F. R. C .  P. Lon- in series end to end ; also on the other Bide, and join the 
don : Lon g fl ! HllS,  Green & Compan y. ends to the two part commutator ; but there is no ad-

Several boxes, connected by fuses, are suspended from 
the ceiling of a room. 

Pp.  178 . $1. 25. vantage in doing it. 2. What is the claim made for the (7286) 'V. J. A. says : A few eveni ng� 
The proper sanitation of dwelling houses is a leading drum armature over the shuttle ? A .  With a drum arm· ago� a fr�end of rnin8 took out of his pockct a box con­

suhject in this handbook, a greo,t portion of whose con- ature flS many impulses of current flow into the line for taining long white " pills, n tapered at each end. Laying 
tents has been previously published in papers delivered each revolution as there are coils, and the current is ren- one of thesp on the edge of a table, he applied a match 
before the Royal Institution, the British Medical A ssoci- dered even and uniform. With a shuttle  armature there and lit the end of it. Burning slowly, the " pill " trans­
ation, etc. Its illustrations and comments relfttc al - is a decided fluctuation of current at the same speed, formed itself into gray material about 5 inches long. 
most exclusively to the ideas and practice of English since there is but one coil. This is not a claim, hut a fact. This gray matter seemed to writhe like the body of a 
builders. 3 . What is the size and sustaining power of the smallest snakc while forming. After the ., pill" stopped burning, 

A P P  L I E D  MECHANICS. A Student's 
T reatiHe in Mecb anical an d E l ectrical 
E n gineering. By John Perry, M. E . . 
D Se. , F. R. S, London : Cassell & 
Com pany, Li mited . Pp.  678. Price 
$3. 50. 

For students who have time to ,vork experimental� nu­
merical and graphical exercises, and \vho ,,,ould like to 
reyic\\-' an entire '2ourse of instrnction ]n applied mechan­
ics, thls volume presents thc ready means, as it embraces 
a two years' course of such lectures at the Fi l l sbury 
(London) l'echnical College. P II mechanical and elec · 
trical engineering students in their first year have two 
lectures a week, and the substance of these lectnres it; 
here prmted in large type, wbile the mechanical e"gi, 
neers had three lectures a ,,-eek in their second year, and 
these are printed in small type, the whole forming a vol­
ume containing a great amount of technical instructionl 
chemical and building stndents also attending in the 
mcchanical department. The Appendix contains many 
useful tables. 

A NEW I LLl:JIHN AT ED EDITIO N  OF 
THE HOLY BIBLEl brought out by the American Bible 
Union, 230-238 South Eighth Street, Philadelphia (copy· 
righted by Frank E. WrighL). presents a wealth of illus­
tration slIch as. we believl', ha� never before been at­
tempted in a volume designed for general circulation, 
and offered at popular prices. 'I'he tcxt conforms to that 
of the Oxford Biblcl of thc UnivcrsitY Pl'ess, Oxford, 
with full marginal references and a Concordance. 1.'he 
work is emhellished with 800 pictures, designed not only 
to give the Bible stlldent all possibh, aSBistance to the 
propcr understanding of the Sacred Word, but to hc 
faithfuliy and artistically illtistrative of the text, as it 
has been mterpl'cted at various times in the long period 
durmg whiCh the Biblc has been looked upon as the first 
of aU books. The pictures also cover oriental scenes of 
ulany types and aJl ageB of the wOl'ldl including repre· 
sentations of recently dis.covered ancient monumentt:t, 
with their almost llncleciphcrabic hicroglyphics, and frag. 
ments of papyri ll)amlscriptR which are now the objects 
of study by the 1110st learncd scholars. Tht typography 
and mechanical execution leave nothmg to be deslred l 
the type being large, clear and delightful to thc cye, 
while all of the several tYPCfl of binding in which the 
work is offered to thc pnhlic, from the silk cloth to the 
full turkey, are of the same high character. a. hefits an 
edition de luxe. 

electromagnet ever made ? A. We have not at hand the their formation would fall in pieces if  touched. Can you 
accounts of small magnets. You can find accounts of give me a receipt for makmg them ? A. Pharaoh's 
very small electromagnets 'which sustained very large fl.erpents are made as follows : One grain of dry mercury 
weights in . .  Lertures on Electricity," by Prof. George sulphocyanide is mixed with some gum tragacanth which 
Forbes, pricc $1.50 at this office. 4. In the SUPPLEMENTS has previously been soaked in hot watcr. When the gum 
describing the eimplified Holtz machine, can the curved is completely �oftened. it is transferred to a mortar and 
rod, G, forming the bearing for the sleeve� C;, be p1aced in the mercury sulphocyanide (in fine povrder) is mixed with 
front of the revolving

, 
disk, �r must it form the bearing I it by aid of a 1ittlc water, so as to turn out a somewhat 

for the sleeve ? A. Make elther arrangement, only let dry pill mass. This is then formed and cut into pellets 
there be a firm support for the revolving parts. 5. Docs of the desired size, whlch are dried on glass. These are 
it make any difference if the revolving plate is back in- very poisonous, and must be handled with care. Do not 
stead of in front of the stationary ? A. The side on which inhale the fume3. 
the (llscharge balls arc is the front. It is much more 
convenient that the revolving plate should be on this 
t51dc. The.i'e is also much less leakage. 6. Can a sal am· 
maniac battery be made with copper and zinc for the ele­
ments ? A. Yes ; but a very poor one, too po('r for ser· 
vice. H gives less than one volt. 

(7280) W. ,T. ·W. asks : P lea�e i n form me 
through your valuable paper how to rcsi1ver a looking 
glass ? A. Valuable articles on this subject are contained 
in our SCI"!':NTIFIC AMERlCAN SUPPLEMENTl Nos. 105, 
121, t:g5 and 1006 : price 10 ceuts each by mail . 

( 7281) F. H .  l\1. w rite, : I wish to en-
large dynamo of which you give plans in SCIENTIFIC 
AMEltICAN SUPPLE]OIENT, No. 600, to twice the dimen­

(7287) G .  S. M. a s k s : C:ln alumin u m  be 
used ill castings for a gasoline engine of 1 hors.e pO'iVer? 
If not, why ? Could I save any weight by using brass or 
gun metal instead of iron ? A. Pure aluminum can be 
used in many of the parts of a 1 horse power gasoline en· 
I'(ine. Ii lightness is thc principal objcct : An alloy of 90 
parts of aluminum, 0 part8 of silver, l part of copper­
all hy weight-makes a very hard but workable metal, 
suitable for cylinder, piston and valves. The specific 
gravity of this alloy is but very little more than pure 
aluminum. rrhe cylinder could be covered with a thin 
sheet metal water jacket. and thus make a very light and 
beautiful engine. This alloy makes close grained cast· 
ings and can be easily soldered. 

sions given in paper. Would you kindly answer the fol- (7288) ,\V. 1\1. Z. a s k � : 1. How fast will  
lnwing qUf'stions through the  columns of your valucd air travel through a pipe leading into a vacuum ? A .  
parer the SCIENTIFIC AMERICAN ? 1 .  Should I use 4 8  di- The theoretical velocity with which air will flow into a 
v isions on commutators, or 24? A. The number of coils vacuum if whoHy unobstructed, is 1,347 feet per second. 
on the armaturc should no: be changed. Wind �4 coils Tbe coefficient for an orifice is u'707, which limits the 
as bcforc. 2 .  I: 48 d lVlslOns arc used on commutato.r quantity value to 952 fcet per second. '1'he friction of the 
c�rl�nder, wOllld It be neccssary to use same nnmbe.r of d�. air in the pipe still further retards the flow according to 
Y18101:8 on armature core? A .. Y:s. 3: By :loubhng . dI- its length. 2. How much in bulk will air compress nnder 
ll1:nslOns ?f dynamo gIves It �our tImes Its cap�Clty ; different pressures ? A. There is no known limit to the 
1181l1g 14 WIre o� armature, 12 WIre on

. 

field,  would It r1l11 I compression of air at ordill
.
ary temperatnres� 15,0

.

00 
32 1 6  candle pm, er lamps mo�e or less.? A .. Yes. 4. Could pounds per square inch has been attained without lique. 
not the top of field , be cast In one ple�e lllstcad o.f two, faction. At a temperature of 2200 below zero, Fah . .  it  and bol_ts run down throug? field " a�sts con�ectmg all liquefies at 573 pounds prel3�3l1re per sqnare inch. 3. Hmv tll:- fi�ld firm ? If  so, .wh�t 81ze bolts, diamet:r : A: The long will it  take an air pnIllp, suy 10 horse power, to pl'1llclplc of constructlOn 1 S  to h.avc 38  fcw Jomts In the create a vacuum in a vessel of 1,000 cubic feet ? A. A castings as p03si�]C, as �veTY jomt causes some leakage. perfect vaellum cannot be made by any onlinary vacuum Th.e top may be 1n one pwce, and holted as yon 8uggc8t� pump. The time of ohtaininillg an approximate vacuum % Inch hol ts may he llRe(l. depends npon the relative vol ume of the pump and ves-

( 7282) F. S G writ es ; I h a ve three scI, as also thc speed of the pump ; an approximate time, 
Crowfoot gravity batterIes on a ":1Ort telegraph line; to  barrjng leakage, may he found by subtracting the pum p 
charge them I put in 8 ounces of blue VItriol ill each and volume from the volume remaining in the vessel for each 
fill@d them up with watllr, th�Jl til �tart th9 �Ati"n I .t",l;;Q 9f ih9 I',,,,,\>. 

Carriage, folding, Hall & A nderson . . . . . . . . . . . . . . . .  595,386 
Carrier. See Bicycle luggage carrier. Hay car-

rier. 
Cartridge feed belt. Benet & l\lercie . . . . . . . . . . . . . . . .  595,518 
Casing head packer. J. E . .:\'lartin . . . . . . . . . . . . . . . . . . .  595;574 
Castcr, W. H. Coldwell . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  595,526 
Chain, endiess screw, J. 'Yolander . . . . . . . . . . . . . . . . 595,508 
Chair. See Folding chair. 
Chair attachment, -r. B. Archer . . . . . . . . . . . . . . . . . . . . . 595,450 
Checkrein hook, J. 1'. Anderson . . . . . . . . . . . .  , . . . . . . .  595,430 
Checkrein hool{, J. H. Gump . . . . . . . . . . . . . . . . . . . . , . . .  595,566 
Chopper. See Cotton chopper. 
Chopping machine, J. C. Hall . . . . . . . . . . . . . . . . . . . . . . . 595.387 
Cbuck, L. Bartlett . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5�.;,363 
Churn, A. Hazelton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . , . . . .  5H5.ll27 
Chute, stock, Mohler & }1'oltz . . . . . . . . . . . . . . . . . . . . . . . .  595.643 
Cigarette machine. G. H. & }1'. D. Hayden , . .  , . . . . .  N:J!),474 
Chiy, etc. , machine for working, G. E. Taylor . . . . .  595,357 
Clevis, cross, .J. L. rl'homas . . . . . . . . . . . . . . . . . . . . � . . .  ' .  595,503 
Coat and umbrella suspending rack, J. II. Cham-

bers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5!�5,670 
Coat support, J. D. "TattS . . . . . . . . . . . .  , . . .  , . . . . . . . . . . .  5B5,858 
Coffin, E. L. Snader . . . . . . . . . . . . . . . . . . . . . . . . . . ,595,4tH, 595,462 
Coin box, B. F. Wyman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ;j�5,509 
Comb gage attachment for scissors or shears, S, 

G oldner. . . . .  . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  595,410 
Com bination wrench. W. Devaun . . . . . . . . . . . . . . . . , 5!15.289 
Compass, draughting, F. CoykendalL . . . . . . . . . . . . . .  595,607 
Condiment box, Jenatschke & Fischer . . . . . . . . . . . . . 595,481 
Corn sl1el1er, C. A. 'Vhite . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5B5,359 
Corner block machine. E. Belden . . . . . . . . . . . . . . . . . . .  59b,46B 
Corset, I. M. Hond . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 595,.554 
Corset, C. 'V. Dodge . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  695,376 
Corset sti1Iener, A. A. Adams . . . . . . . . . . . . . . . . . . . . . . .  595,510 
Cotton chopper, J. S. Lauderdale . . . . . . . . . . . . . . . . . . . 5:l5,397 
Cotton stalk puller, J. HalL . . . . . . . . . . . . . . . . . . . . . . . . .  6H5,456 
Cotton stalk puller, B.  F. Harwood . . . . . . . . . . . . . . . . .  595,626 
Coupling. See Car coupling. Pilot coupling. 

Pipe or tube coupling. Pump coupling. 
Cover, kettle, H.  H. Foreman . . . . . . . . . . . . . . . . . . . . . . .  595,454 
Crayon holder, F. M. Rugeley . . . . . . . . . . . . . . . . . . . . . . . 5!lb,498 
Crutch, folding, E. O. Kuhnke . . . . . . .  , . . . . . . . . . . . . . .  5H5,631 
Cultivator, double, J .  K. Deaton . . . . . . . . . . . . . . . . . . . .  595��W4 
Curtain rod bracket, J1�. H. Cram . . . . . . . . . . . . . . . . . . . .  595,560 
Cuspidor. sanitary. "'�. C. & rr. J. Kerrigan . . . . . . . .  5H5,31B 
Cycle safety bolt. A. Gobron . . . . . . . . . . . . . . . . . . . . . . . .  595,622 
Cycle, three wheeled, 1'. ll]. Montgomery . . . . . . . . . .  59.),400 
Cyclometer, 'V. C. Homan . . . . . . . . . . . . . . . . . . . . . . . . . . 595,569 
Dental apparatns, C. D. Grundy . • . . . . . . . . . . . . . . . . . .  595,301 
Dental cuspidor, D. S. Doyle . . . . . . . . . . . . . . . . . 595,532, 5\)5,533 
Digger. See Post 110le digger. Potato digger. 
Display rack and tray, folding, J. S. Baird . . . . . . . . .  595,516 
Door fastener, A. H. 'Vesling . . . . . . . . . . . . . . . . . . . . . . .  595,.505 
Door hanger, P. L. Sheridan . . . . . . . . . . . . . . . . . . . . . . . .  595,550 
Door holder, A. Adams . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  595,428 
Draw bench, }1'. Deming . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5H5,611 
Dryin� frame, P. O'Thayne . . . . . . . . . . . . . . . . . . . . . . . . .  5%,648 
Dumplllg apparatus, .T . G. Delaney . ,  . . . . . . . . . . . . . .  595,528 
Dye, ant.hrarufin. R. E. Schmidt . . . . . . . . , . . . . . . . . . .  595,349 
Dye from chrysazin, blue, R. K Schmidt . . . . . . . . . .  595,850 
Educational appliance, M. M. Glidden . . . . . . . . . . . . .  595.455 
Egg tester, .E. ]�dwards . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  595,2if2 
Electric cable joint, \V. M. Brown . . . . . . . . . . . . . . . . .  595,367 
l£lectric currents, method of and apparatus for 

converting, E. 'J.1homson . . . . . . . . . . . . . . . . . . . . . . . . .  595,419 
J1Jlectric machines, regulating alternating current 

dynamo, E. \V. Rice, Jr . . . . . . . . . . . . . . . . . . . . . . . . . .  595,412 
Electric meter, 'V. D. Marks . . . . . . . . . . . . . . . . . . . . . . . .  595,325 
Electric meter prepayment attachment, Strachan 

& Niven . . .  , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  595,446 
Electric motor, E. D. Priest . . . . . . . . . . . . . . . . . . . . . . . .  5\);'),410 
Electric motor controlling device, F. J. Russell . . . lH5.B44 
Electric regulator, �L Moskowitz . . . . . . . . . . . . . . . . . . .  5H5.&30 
:l1Jleetrical apparatus conductor, J. M iJ1is . . . . . . . . . .  5\)5,402 
�Jlectrical ('()ntrolling mechanism, F . .1. Russell . . 5!)5,:-u.5 
FJlect.rical lighter for burners, S. M. Meyer . . . . . . . . 59;').327 
Electricity from ear wlleel axles, means for gen-

erating', �l. ).ioskowit7. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 595,329 
}Jlevator. See Grain elevator. 
Elevator StOD. automatic, 'Vithers & Blackman . . 595,507 
Elevators, alltomatic control device for, Merrill  

& Foley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 595,326 
:P:ngine.  See Fuel engine. Gas engine. Hoisting 

engine. on, gal", or like enginc. Hotary en-
gine. Hotary st-eHm engine. 

Engine or pump, D . . Job . . . . . . .  , . . . . . . . . . . . . . . . . . . . . . .  595,li3t 
Exprei sin� apparatus, B. A. McFadden . . . . . . . . . . . . MJ5,492 
l��xhlt.litillg apparatus. P. & H. Roush . . . . . . . . . . . . . .  5\J5,549 
Extractor .  �pe -:\" n i l  extractor. 
Extracts. making, Fromm & Schmidt . . . . . . . . . . . . . .  595,296 

(Continuea on pa"e Mil) 
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4 1 2  J c itutif ic �tlttiCI'. 
�ilt?ertigements .  Fan, revolving, L .  A .  Gibson . . . . . • • . . • . • • • • • • . .  0 . 0 .  595,297 

Fan, rotary. W. H. Johnsen . . . . . . . . . . . . . . . . . . . . . . . . .  595,571 
�'ellce machine, W. A. Kilmer. . . .. . . . • • . . . . • . . . . • •  595,392 
E'ence machine, wire, J. W. Dwiggins . . . . • . . . . . • . . •  595,291 

ORDINAR Y RATES. Fence machine, wire and picket, J . T. Guthrie . . . .  595,623 

IIl!dde Page, each insertion. _ 7a cents a line �����r.0s�e�6!
u
fc:-:rider: · · · · · · · · · · · · · · o " " " , o " . . .  595,600 

Back Page, each insertion, • � $1 .00 a line �l��he:;,����'w�h:f!�h�;..�· . .  '.':��
g
.�� : : : : : : : : : : : : : : : : : g�:� 

�For some classes of Advertisements, Special and lfire plug, E. C. \Viley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 59.1,506 
Hi,UhcJ' rates are requ'ire,d" Fishing float, G. H. \Venger . . . . . . . . . . . . . . . . . . . . . . . . .  59<),664 

The above are charges per agate line-about e igbt Iflue stopper, H. H. Baltzley . . . . . . . . . . . . . . . . . . . . . . . .  595,593 
words per line. 'rbis notice shows the widtb of the l ine. r.l�l� e��::��: ����t:tg�: X'. ��it'liec'ke�: : : : : : : : : : :  z�g:�l� 
�,:!�:�

s
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;d.t:���a:i�f: {h�l, g;a:ite�����: B'olding chair, I. G. Leek . . . • . . . . . . . . . . . . . . . . . . . . . . . .  595,H16 

lUtHt, as the letter press . Advertisements must Le Foot warmer, J. P. Berchem . . . . . . . . . . . . . . . . . . . . . . . .  595,5lU 

received at Publication Office as early as 'l'hursday Iframe. See Drying frame. 
morning to appear in tbe fvl1owin� week's is�ue. Fruit picker. J. 'V. Downey . .  o . . . . . . . . . . . . . . . . . . . . . . .  595,531 

Fuel, artificial, J. '1\ Davis . . . . . . . . . . . . . . . . . . . 595,672, 695,673 
Fuel engine, Maclfadden & Lloyd . . . . . . . . . . . . . . . . . . .  595,324 

Star * 
Lathes 

foot power Fur
M���iIU��Ic!P}��r!::e�

ace. Hot air furnace. 

Screw...  ����.
b
k�'ii: Ry�r' . .  ������: : : : : : : : : : : : : : : :  : : : : : : : : : : : : :  �6g:� 

• • •  cutting Galvano�cautery instrument, C. MacGregor . . . .  ' . . .  595,573 

Automatic �:�� :��:�:t��: �ib�ic�l�\q: �.
r
3��:'es: : : : : : :  : )f: : ���:�15 Cross feed Garment h,mger, C, H. Garrigus . . . . . . . . . . . . . . . . . . . .  595.564 

9 and t I - i nch Swi ng .  �:� �;:���!: �: t.i���1!'i·S·O�·.: : : : : : : : : :  : : : : : : : :  : : : : : : :  ��:��f) 
New and Orig inal Features Gas engine, lG. :.\leredith . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5B5,48!1 

Send for Catalogue B. g:� g���'f��� a��r;1����
,
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Seneca Falls Mfg. C o m p n n y .  Gasolene motor, Banki & Csonka . . . . . . . . . . . . . . . . . . . 51)5,1);·,2 
695 Wat£r St., Seneca Fal l s, N. \:· Gate, A. G. Duncan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5U5,o71' ---------- -- Gear wheels, manufacture of, D. S. Bissell . . . . . . . . 59,j,55:� 

WATER WHEELS, HURDY GURDY Generator. See Gas generator. Steam genera-
or Tangential.-- An exhaustive paper. with 14 illustra- G ' tor. 

h . h' J 'I B 11 1':.0· P2(J tions. SCIENTU'IC A2\fERICAN SUPPLE.MENT 1 1 2�j . 1"ltl saw s arpening mac me, . .if. . nH ey . . . . . . . ');JD, 0_ 
Price 10 cents. For sale by Munn & Co. and aH news- Globe, chimney and shade �uPlJort, G. F. Wehr . .  Wi'),ti82 
dealers. Send for new classified catalogue. ��:�� i;tiJr�

t
��'D�J�liI��t����.� : : : : : : : : : : : : : : : . : : : . : :  ��:�1b 

Offi�� D�$k$ 
Chairs, Tables, etc. 

Manufactured by Sena jor Oatalogue 
ana Discounts. 

Derby Desk Co 1 3 8 Port land Street,  Bost o n  
• 1 1 4 Nassau Street, N ew Y o r k  

ar Export Bnsiness a Specialty. 

WAL','\-'ORTH 
PI PE VISES 

are the Heaviest and 
Strongest vises made. 

R EN EW A B L E  STEEL JAWS.  

W A L W O R T H  M FC .  CO . , 
20 OLIVER STR EET,  BOSTON .  M ASS. 

ROTARY PUMPS AND E N G I N E S ;  
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and engine from 1588 and illustrated with clear draw­
ings showing the construction of various forms of 
pumps and engines. 38 illustrations. Contained in 
SUPPLEMENTS 1 1 09. 1 l i n. 1 1  1 1 .  Price 10 cents 
eacb. For sale by Munn & Co. and all newsdealers. 

• •  P H Y S I C A L  A N D  SCHOOL 

I N DUCTION 
CO I LS for experi-
ments in X rays and 
other electrical work. 
ar Oatalogue Free. 

E. S. R I TC H I E  & SO N S , BROOKLI NE ,  M ASS 

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 
person interested in Machinery or 
Machinery t;uppHes, needs it in his 
f�7�

S
incbI:s, 

c���ai
i
�s 

a7�00lE�e�
s
e 

Tool Encyclopedia. Handsomely 
bounrt in cloth, express paid on re-
;�\ft g: $rleWind�g

n
:rtli

a
��ir

r ���� 
amounting to $10.00 or over. 
M O N TG O M E RY &. C O .  

MAKERS AND JOBBE!{S IN 
F I N E TOO LS , 

________ 
1
_

0
_

5_F
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l t o n  Street , New Y o r k  City.  
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·
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s"1� Equal In efficlency to a 

five stamp battery, and at 
A boon al

.
ike to SlAM p a fraction 

the prospector of the ex-
a n d  m i n  i n  g pense. 
capitalist . Send for catalogue. MILL GATES I RO N  W O R K S .  Dept.  C, 
650 Eisian Ave..  C hicago, U. S. A. 

ACETYLEN E APPARATUS 
Acetylene number of the SCI ENT I }4'IC AMERICA "." Sup­
PL.KM l£NT, describing, with full illustrations, the most recent, Simple or home made and commercial apparatus for generating acetylene on the large and small scale. 'r ile tIltS as made for and used by the microscopist allu stmh�nt j its use in the magic lantern. 'rhe new French table lamp making its own acetylene. ( '(mtained in �(' I EN T U 'IC AMERICAS SUPPLEMENT. No. 1 0 5 ,.. . Price 10 cents prepaid by mail. For otber numel'OU:oI valuable articles on this subjoct we refer you to pag-e :n of our new 1897 Supplement Catalogue, sent free to any address. MUNN & Co., 361 Broadway, New York. 

DROP - FORGING 
SE.ND US"1ici'D£LS "TO'Fi'GURE. ON; 

OUR WORI\IS £'QUAL TO THE Bl5T DON£. IN THIS COUNTRY. N ONE. BUT S K I LLFUL HAN D S  E.MPLOY E. D .  
BAGNALL- LO U D  BLOCK CO. 
-:- 162 C OMMERCIAL ST. -:-

B O S T O N , M AS S .  

Grate, hoHow blm�t revoluble, Payne & Joubert . .  5B;"),G4n 
Hammock, 1. "B�. Palmer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 595,:�33 
Hammock attachment, I. E. Palmer . . . . . . . .  595,a:16, 595,3:37 
Hanger. See Garment hanger. 
Harvester, corn, (1 .... Hixson . . . . . . . . . . . . . . . . . . . . . . . . . .  595,4-77 
Harvesting machine. W. \V. Bunson . . . . . . . . . . . . . . .  595,86B 
Hat bodies, appuratus for manufacturing fur, E. 

'1\ f{obinson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  59j.582 
Hat fastener, H. Ingram . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  59.),480 
Hat fastener, King & BtHns . . . . . . . . . . . . . . . . . . . . . . . . .  595,488 
Hay carrier, R. ti-regg . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  595,385 
Heater. See Wt�ter heater. 
Heating apparatu�, }�. F.  "B�dgar . . . . . . . . . . . . . . . . . . .  5!)5,3iS 
Hoisting device. A. C. Dinkey . . . . . . . . . . . . . . . . . . . . . . . 51);),561 
Hoisting drum, U. S. James . . . . . . . . . . . . . . . . . . . . . . . . .  595,308 
Hoisting engine, variable speed, O. Crosby . . . . . . . .  595,671 
Hook. See Checkrein hook. 
�g��:slh6�
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Horseshoe, nailless clamping, J. J. A. Miller . . . . . .  5U5,401 
Hose bridge, J. F. Morrison . . . . . . . . . . . . . . . . . . . . . . . . . .  595,645 
Hot air furnace, S. Dewhir�t . . . . . . . . . . . . . . . . . . . . . . . .  5th5,436 
Illuminating device for keyholes, Roll & Walt-

man . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  595,444 
Incubator, H. R. Foster . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . )95,381 
Indicator. See Boiler water indicator. Signal in­

dicator. 
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Knife. See Bread knife. 
Knitting machine, H. A. Houseman . . . . . . . . . . . . . . . 595,489 
Knitting machine heel hook, A. Boehmen . . . . . . . .  595,365 
Lacing stud, E. Kempshall .  . . . . . . . . . . . . . . . . . . . . . . . . .  5%,482 
Lamp, acetylene /las generating, A. Gobron . . . . . . .  59,>,ti21 
J.Jamp burner, Miller & Booth . . . . . . . . . . . . . . . . . . . . . . 595,57ti 
J.Jamp, electric arc, Thomson & Harthan . . . . . . . . . .  59;"),420 
Lamp globe cover and protector, H. Kuhnert . . . . .  595,6.'36 
Lamp socket, incandescent, D. A. Schutt . . . . . . . . . .  59;).584 
Latch, A. Adams . . . . . . . . . . . . . . . . . . . . . . . . . . . 595,424 to 595,427 
Latch, gate, J. A. Green . . . . . . . . . . . .  ' . . . . . . . . . . . . . . . .  S95,G7H 
Lathe, change gear, E. J. Flather . . . . . . . . . . . . . . . . . . 51)5,562 
Lathe �lide, Cheney & Comstock .. . . . . . . . . . . . . . . . . . .  5�J5,288 
Leather dressing machine, S. Chadwick . . . . . . . . . . . 595,669 
Leather manufacturing apparatus, D. Ruys. 
J..Jifter. See Plate lifter. 

595,:l08, 59:,.304 

Lightning rods, tubular tripod brace for. G. R. 
Kress . . . . . . . . . . . . . . . .  _ .  , . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5\)5.543 

Limb, artificial, J. H. King . . . . . . . . . . . . . . . . . . . . . . . . . . 596,&14-
Link, connecting, O. Klatte .. . . . . . . . . . . . . . . . . . . . . . . . .  595,542 
Liquids, portable vessel for retailing, E. Lycben-

helnl. . . . . .. . . . . . . . .  . .  . . . . . . . .  . . . . . . . . . . . . . . . . . . . . .  595,323 
Lock. See Bicycle lock. Sash lock. 
Lock, Crouch & Stokes . . . . . . . . . . . . . .  " . . .  . .  . .  . .  . .  . .  595,600 
Lock. '1\ Dowman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5!l5.290 
I�ocomotive fuel saving- device, C. B. Lord. . .  . .  595,::l21 
Loom, P. C. Stadler. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . 51)5,417 
lioom for lappet weaving, S. A. Leavens et a1. . . . . 59;),677 
lioom reed, E. M. Bergner . . . . . . . . . . . . . . . . . . . . . . . . . . .  5B5,5\)6 
Loom shuttle, J. C. Sergeson . . . . . . . . . . . . . . . . . . . . . . .  59;).416 
Mail box, Lucas & Harrison . . . . . . . . . . . . . . . . . . . . . . . . . 51)5,678 
Manhole cover, J. J. O'Brien . . . . . . . . . . . . . . . . . . . . . . . . ;"&5,647 
Measuring pole, R. Hegarty . . . . . . . . . . . . . . . . . . . . . . . . .  W;'\.t7f> 
�:����
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cConnell . . . . . . . . . . . . . . .  59;'),64G 

Mill. See Rolling mill. Stamp mill. 
Mining gold bearing placers, system of. W. F. 

Lay . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . t)H:l,4;·)7 
Mirror� or transoms, friction pivot for, C. P. 

Dyer . . . . . . . . . . . . . . . . . . . . . . . , . . . . . . . . . . . . . . . . . . . . . . . . . t)!),1,613 
MIxer, B. J. Spilker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . a!)5,354 
Moistener for en velopes. etc., W. M. Moseley . . . . .  595,491 
Motor. See l<;lectric motor. Gasolene motor. 

Railway motor. Spring motor. 
Motors. braking alternating current induction, E. 

W. Rice, Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 595,413 
Musical instrument, G. A. Brachhausen . . . . . . . . . . . 59;),36(; 
Musical instrument, W. H. Rollins . . . . . . . . . . . . . . . . . 593,3,12 
Musical instrument foot pedal, '1\ P. Browll . . . . . .  595,4(iH 
Nail extractor, C. M. Morrison . . . . . . . . . . . . . . . . . . . . . . 595,044 
Nails or tacks, implement for extracting, :K \V. 

Pratt . . . . . . . . . . . . . . . . . . .  , . . . . . . . . . . . . . . . . . . . . . . . . . .  595,67£1 
Nut lock, W. E. Waldron . . . . . . . . . . . . . . . . . . . . . . . . . . . .  595.448 
Oil, gas, or like engine, W. Rowbotham . . . . . . . . . . . .  595,4-97 
Oiling device for loom pile wires, J. S. Giles . . . . . . .s95,539 
Organ, pipe, E. M. Skinner . . .  . . . .  . .  . . . . . . . . . . . . . . . .  595,660 
Packing, C . •  J. Restein . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 595,340 
Packing. piston rod, J. W. Dudley . . . . . . . . . . . . . . . . . .  59.5,675 
Padlock, combination, H. A. Redman . . . . . . . . . . . . .  595,650 
Paper box, G. R. Wyman . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .595,684 
Paper holder, toilet, W. H. Clarke . . . . . . . . . . . . . . . . . . 595,558 
Pavement. wood, H. Freese . . . . . . . . . . . . . . . . . . . . . . . . .  595,616 
Pawl, H. H. Buffum . . . . . . . . . . . . . . . . . . .  � . . . . . . . . . . . . .  5H5,556 
Pen, fountain, '1\ Andrew . . . . . . . . . . . . . . . . . . . . . . . . . . . 595,8fil 
Pen, fountain, A. T. Cross . . . . . . . . . . . . . . . . . . . . . . . . . . 59;\37H 
Penholder, C. W. lIarmon . . . . . . . . . . . . . . . . . . . . . . . . . .  595,38\1 
Perambulator, G. D. IieadbeUer . . . . . . . . . . . . . . . . . . . .  59.5.488 
Pho
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Piano damper, A. Nickel. . . . . . . . . . . . . . . . . . . . . . . . . . .  595,458 
Picker. See Fruit picker. 
Pilot coupling, R. M. Galbraith . . . . . . . " . . . . . . .  , . . . . .  595,383 
Pipe. See Tobacco pipe. 
Pipe holder, T. Stebbins . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 595,tlS7 
Pipe holding and hoisting machine, F. L. John-

son . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5\l5,809 
Pipe or tube coupling, E. '1' . Greenfield . . . . . . . . . . . .  fl}..5,437 
Plastering corner, l�. Goodwin . . . . . . . . . . . . . . . . . . . . .  595,298 
Plastering, corner brace or f.upport for, L. Good-

win . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5H5,29fJ 
Plate lifter, E D. Diffenderfer . . . . . . . . . . . . . . . . . . . . . 5\15,f>.'30 
Plow, wheeled, W. 'I'. M. Brunllemer . . . . . . . . . . . . . . . 51)5,52] 
Plug, combination attachment, J. F. Gate� . . . . . . . .  595,mB 
Pole evener, buggy, M. Kehoe . . . .  : . . . . . . . . . . . . . . . . 5\)5,441 
Post. See l1'ence post. . 
Post hole digger, S. G. Davis . . . . . . . . . . . . . . . . . . . . . . . .  59;'),009 
Potato digg-er, A. G. Lano . . . . . . . . . . . . . . . . . . . . . . . . . . . . 51)5,800 
Printing press, color, L. D. Robinson . . . . . . . . . . . . . . . 595,fi5:.� 
Prints from prepared lithographic stones, ma-

chine for taking, Cohen & Mark . . . . . . . . . . . . . . . . . 595,525 
Puner. See Cotton stalk puller. 
Pulley, '1\ Corscaden . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  f)95,5;)9 
Pump and bailer, sand, F. Jackson . . . . . . . . . . . . . . . . . .  5H5,306 
Pump coupling, windmill, J. M. Klopfenfiltien . . . . . 5Hf),484 
Pump or compre�sor, air or gas, L. R. Alberger . . . 595,421) 
Pyroxylin compound . •  J. H. Stevens . . . . . . . . . . . . . . . .  ;>B;),;�;)5 
Race track lighting device, Solomon & Morse . . . . . 595,358 
Rack. See Coat and umbrella suspending rack. 

Display rack. 
Rail fa�tening, G. W. Savage . . . . . . . . . . . . . . . . . . . . . :)H5,(�5(j 
Railway brake, C. K. Pickles . . . . . . . . . . . . . . . . . . . . . . . .')\1'),49K 
RaIlway cattle guard, A. A. Graham . . . . . . . , . . . . . . . .  ;)\1;.171 
Railway controlling device, electric, R. M. Hunter ;")B.1,:)70 
Rapway, electric. J. R: }i�armer . . .. . . . . . . . . . . . . . . . . . . .  �\)�12!13 
RaIlway motor, electrIC, E. n. Priest . . . . . . . . . . . . . . .  aBt>,40f1 
Railway signul, W. J .  Fawcett . . . . . . . . . . . . . . . . . . . . . . 5H5,2!14 
Railway system , electric, M. J. Wightman . . . . . . . . . ;)9;'),590 
Raiiway tie, J .  H. COIlnell . . . . . . . . . . . . . . . . . . . . . . . . . . .. 5f15.452 
Range boiler, E. J. McCabe . . . . . . . . . . . . . . . . . . . . . . . . . .  595,.14;> 
Ratchet mechanism. E. Boening . . . . . . . . . . . . . . . . . . . . 5!l5,S98 
Reamer, P. Saacke . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  595,34ti 
Regulator. See Electric regulator. Fluid pressure 

regulator. 
Rheostat or electric heater, F. Kraemer . . . . . . . . . .  595.395 
Riveting tool, W. J. BaIL . . . . . . . . . . . . . . . . . . . . . . . . . . . . 59',431 
Roning mil l ,  J. Kennedy . . . . . . .  . . . . . . . .  . . . . . . 595,572 
Roofing, slate, P. Gambs . . . . . . . . . . . . . . . . . . . . . . . . . . . . 595,618 
Rotary engine, R. n. Fassett . . . . . . . . . . . . . . . . . . . . . . . . . 195,586 
Rotary steam engine, L. A. Wischmeyer . . . . . . . . . . 595,6fi5 
Sack holder, �'. H, Gilbert . . . . . . . . . . . . . . . . . . . . . . . . . . . . 595,384 
Sad iron support, H. Reno . . . . . . . . . . . . . . . . . . . . . . . . . . . .  595.411 
Saddle. harness, C. W. MilJer . . . . . . . . . . . . . . . . . . . . . . . . . t)95,400 
Saddle horn, J. \V. Haggard . . . . . . . . . . . . . . . . . . . . . . . .  595,567 
Sand drag, revolving, J. Murphy . . . . . . . . . . . . . . . . . . .  595,442 

(Continued on paqe 415) 

Water Emery 
Tool Grinder 

Has no pumps, IlO valves. No 
piping required to suppJy it with 
water. Always ready for use. Sim­
plest in construction, 1 1 ' ost efficient 
in operation. W" Send jor catalo(Jue and v'rices. 

W. F. & I N O .  BAR N ES C O .  
1 9 9 9  R u by St . ,  Rockford,  I I I .  

Patent Carrying  Track 

OVERH EAD 
TRAMWAY 

for Mills, li"'oundries, Machine Shops, or for 
Merchandise. Send jor Book. 

The Coburn Tro l l ey Track Mfg .  Co. , 
H O L Y O n.E, Il[ A S S  • •  , 

Own Circu lars business cards. dodg­
ers, etc., or Jet your 
bOY combine business 
wIth amusement. and 
print them for you. 
8plendjd educator for 
youth and great aid to 
business men. A fu!! 
]ine of hand and self­
inking printing presses 
type and all printing 
supplies. Write for 
catalogue. J. F. W. 
Dorman Co., 121 E. Ifa_ 
yette St., Baltimore. 

I �?RC�tM�����ORS- �I 
S I M P L E S T ,  M O S T  E F F I C I E N T  and O U R A B L E .  (RAND D R I L L CO.] 

I 
Sena jor Catalogue. 1 0 0 Broadway, New YO..'"k .. 

) 
•••••••••••••••••••••••••••• i o�\ IMP.Rg!t�t�:S�O INT i • . 12 SIzes. 3 Ill .• 40c., to 24 Ill.,  $3 .00. • • , In
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th • : ar Catalogue oj Pine Tools jree. • 
� The L. S. STARRETT CO. : • Box 1 3 .  ATHOL, MASS. ,  U. S. A • • ...... � .................... . 
If You Want the Best Lathe and Drill 

CHOCKS 
BUY 

W E STCOTT'S 
S t r o n g e s t  

G1"ip, Great­
est. CapaCity 
and Du,rabil­

ity, Cheap and Accurate. 

Westcott Chuck Co., Oneida, N. Y" U. S. A .  
Ask JO'f catalogue i n  English. French, Spanish o r  Gerlnan. 

B'IR8T PRIZE .AT COLUMBIAN EXPOSITION, 1893. 

Buy Telephones 
THAT ARE G O O D··NOT " C H EA P  T H I N G S . "  

'['he difference in  cost is little. We guarantee 
our apparatus and guarantee our customers 

against loss by patent suits. OUl' guaran­
tee and instruments are both good. 

W E S T E R N  T E L E P H O N E  C O N S T R U CT I O N  CO. 
2 5 0·2 5 4  South C l i nton St • •  Ch icago. 

Largest Manufacturers oj Telephones 
exclusively in the Umte<.t States. 

A. TXG-�T G-R.XP. 
The Sn.INNER PAT. 

ENT DRILL CHUCn. is simple, strong, and 
accurat.e. The jaws 

hardened tool 
. S t a n d s  se­
tests. Is self­

centering, self-tig'ht­
enin/l, most durabJe. 
Hold� s t r a i g h t  or 
taper shank <lrills. 

� Send jur catalofJue. 
C O . ,  C h u rch S t . ,  N ew Brita i n ,  C o n n .  

6as Blast furnacts 
GAS P R O D U C E R S  

AND 
P R E S S U R E  B L OW E RS .  

"E'or illustrated Pamphlets, apply to 

A M E R I CAN GAS F U RNACE C O .  
2 3  J o h n  Street. New York.  N .  Y .  

The Perfect ion of P i pe Thread ing 
i s  admitted t o  b e  reached when our 

No. 9� PII��ftr
N
\EADlNG 

is used. As a hand machine it is the 
only one known that w ill cut and tbread 
an 8 incb pipe with ease and satisfac­
tion. One valuable feature is. that it 
has no arbitrary lead screw for deter­
mining Htyle or pitch of thread to be 
cUlrK Jt;liii:E£'t,alliJl.eG . CO. 
ii O I  CUl·tiss St., Toledo, Ohio. 

E D C E  T O O L S -." 
are often nearly ruined by using a grind­
stone not adapted to the worl\:. Our 
quarries produce It large variety of grits 
suitunle for grinding any tool . Irr May 'lOC send. 'tJOu. OHt' Oatalog'ne, 
which will gi've 110 If; SOJnc informatIon ) 

GRAFTON STONE CO,UPANY, 
No. 80 River Street, Grafton, 

[DECEMBER 25, 1 &)7. 
The Queen Acme No . 5 M icraSCDJM 

N EW M O D E L  AS PER CUT.  
The Ideal Microscope for Amateur 

Research. Stands unequaled for precise 
and aCCllrate adjustments and optical 
�f�

l
J�fJra����s���

e
�!���sl1':1�6f.�

om 

Send ,for new Microscope Oatalogue B. M .  
Q U E EN & C O . , I NC .  

1 0 1 1 Chest n u t  S t . ,  P h i lade l p h i a ,  Pa. 
����-

$5 Printing Prtss 
Prints your own cards, labels, etc, 

.Larger press for circulars or sman 
newspaper, $18. Everything easy by 
Fl��l�

d
K�'lS��

t
& �'ij��'AJ'f, 

Factory 4, M])RIDEN, (]ONNECT 1 C UT. 
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subject is so very limited, the only book being entirely 
out of 'print, so that this series will be important to all 
inventors. 30 illustrat ions. �CIENTIFIC AMERICA:r-I 
SUPPLE'IENT, Nos. 1 1 30, 1 1. 3 1 ,  1 1 33, 1 1 3il', 
1 1 36, 1 1 37, 1 1 38. Price, 10 cents each . �'or salc 
by .Munn & Co. and all newsdealers. Send for new 
catalogue. 

T H E  E U R E KA C L I P  
'I1he most useful article ever invented 

for the purpose. Indispensab1e to Law­
yers, Editors, Studen ts, Bankers, Insur. 
ance Companies and business IDen gen· 
erally. Does not mutilate the paper. ( an 
be used repeatedly. In boxes of 1m j or 
25c. '1'0 be had of all booksell ers, sta­
tioners and notion dealers, or by mai I on 
receipt of price. Sample card. by mail, 
free. Manufactured by 
Bo�o��,hdated sa'i.7o:!.':fi�����:J. 
N O  M O R E " P O I SON  I N  THE BOW L" 

No excuse for smoking foul pipes, 
The " IlIallinckrodt " Patent Nicotine A bsorb. 

ent and Ventilated Tobacco Pipe 

,. � 
will render smoking a ��I' • .  :r.=- ��£�1:�i;.

j
�!t�gr�e� 

SCI. AM. of August 7, 97 . �'�'"l;::-::- Manufactured only by 
The Harvey & Walts C o . ,  Stat i o n  E, P h i lade l p h i a ,  Pa 

and N o .  2 7 5  Canal St reet , N ew York.  lr l llustrated Circulars , . S. A." maile4 o n  application. 

Pbonograpbst 6rapbopbon�st 
Proi�cto$COP�St Rin�toscoP�St 

RECORDS, FILllIS, ET(J • e=' 36 page illustrated catalogue sent free on receipt 
of 2-cent stamp. 

The Edison P h o n o g raph C o . , 4 2 7 \l i n e  St . , C i n c i n nat i , O .  

£astings and 
Parts -
of 8 Lt. Dynamo, Simple Elec· 
tric �fotor and other Machines 
described in Sci. Am. Supple-
�:l��bon�:

s
a�d

n
E��trI�:l���� 

plies. Send stamp jor catalogue. 

M I A N U S  E L E C T R I C  C O M PA N Y .  • • M I A N U S .  C O N N .  

ELECTRO MOTOR, SIMPLE ,  HOW TO 
make.-By G. M. Hopkins. Description of a small elec­
tro motor devised and constructed with a view to as�i st. 
ing amateurs to make a motor which might be driven 
with advantage by a current derived from a battery, and 
which wouJd ha"'l.Tc sufficient power to operate a foot 
l��h\�{��

n
ii I������� r���i;

i
i��r1� °s

v
C�/����lf�

a
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ICA� SUPPLEMENT, No. 6 4 1 . Plice 10 cents. To be 
had at t.his office and from all newsdp-alers. 

Eltctric � COY � making 
D Y N A M O  B U I L D I N C  

E L E CT R I C  M OTOR CONSTR U CT I O N .  

By Prof. T. O'CONOR SLOANE. 

140 Pagest Very Fully 
Illustrated, Price $ 1 .00. 

[
HIS work treats of the 

making at hOllle of el ec­
trical toys, el ectrical a p ­

paratus, lnotors, dynauI0s a n d  
1nstruments in genera1 .  a n d  
is  designed to . bring within 
the reach of young and old 
the manufacture of genuine 
and useful e lectrical appli­
ances. The work is espeCIally 
designed for anlateurs and 
young folks. Thousands of 
our young people are . daily 
experitnenting, �nd bUSily en­
gaged in luaking electI-.ical 
toys and apparatus of vartous 
kinds. The present work is just what is wanted to give the luuch n�ede� in for­

Ination in a plain, practical . Inanner, WIth Illustra­
tions to l11ake easy the carryIng out of the work . 

We can also furnish Prof. Sloane's works on electricity 
as foHows : 
At·itlllnet.ic of Electricity, 1 3 8  pages . . . . . $ 1 . 0 0  
El ectric T o y  llIaking. 1 4 0  pages 1 . 0 0  
How to Become a Successfu l  Electri. 

cian, 1 89 pages . . . . . .  1 .00 
Stamlard Electrical Dictionary, 682 

pages 3.00 
Electricity Simplified, l ii 8  pages 1 .00 

The nhove five vo]umefil, compri sing- a U OIllPLETE 
EI,ECTRI C A L  I,IBRARY, sold at the special 
raZ,Heed priee of $5.00 put up in II neat folding box. 
ron Sa1le $2.00 by orde.rht{1 the set complete. 

Five volumes 1,300 pages, over 450 illustrations. 
rr Rend for special circular containing full table of 

contents of the above books. 
nUNN & CO. , 3 6 1  Broadway , New York. 

© 1897 SCIENTIFIC AMERICAN, INC.
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Net holder for tire use . . . . . . . . . . . . 234 Tro l leY,VaIl Depoele . . . . . . . . . . . . . 107 Bacterioloo:y, study. danger . . . . 231 
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Oil can, new . . . . . . . . . . . . . . . . . . . . . . .  , 201 
Oll !leld, Los Angeles . . . . . . .  ' "  . .  ,. 37 
011 wells, borin� at sea . . . . ' . . . .  . ,  341 
Ore concentrator. Moore's . . . . . . .. 276 
Oven and stove, portable . . . . . . . . .  36 
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Tube, letter. Beach . . . . . . . . . . . .  373 Balboa, statue of . . . . . . . . . . . . . . . . . . 378 
Tubing steel , manufacture . . .  385, I Baldness. baclllu. of . . . . . . . . . . . . .  170 
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3()(), 312, 313 Ball oon crosses tbe Ubannel. . . . . 281 
Tug of war. 1849 . • • . . . . . . . . . • • • • • . . • 376 Balloon, expedition, Andree's, 
TUna of tbe Pacillc . .  . . . . . . . . . . . . .  59 100, 183 
Tllrbines and generators. Hart- Balloon, the Parse val . . . . . . . . . *10 

ford . . . . . . . . . . . . . . • . . . . 225, 233. 234 Balloon, Woelfert, explo.lon . . . . '51 
Turbine., notable . . . . . . . . . . . . .  193, 196 Jlaltic-Black Sea Canal . .  . . . . . . .  43 
Tusayan Jndians, tbe . . . . . . . . . . . . .  362 Barbers, Paris, restrictions on . .  183 
Typewriter, Rem-Sho . . . . . . . . . . . . . 388 ����i:�b�
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Baths, Roman . . . . . . . . . . . . . . . . . . .  ,. *25 
Fjlter presses . . . . . . . . . . .  . . . . . . . . . .  72 Pad, horseshoe . . . . . . . . . . . . . . . . . . . .  132 �llteratlon, water . . . .  . . . . . . . . . . . . 68 1  Parasites of ants . . . . . . . . . . . . . . . . .  2M u 
� Ire box partition . . . . . . . . . .  . . . . .  308 Paving, asphalt . . . . . . . . . . . . . . . . . . . .  216 Fire drill ,  school . . . . . . . . . . . . . . .  360, 361 Pear tree, remarkable . . . . . . . . . . . .  21 Umbrella boat . . . . . . . . . . . . . . . . . . . . . . U9 �:�I�r;ol���r��:t,\te,;: ::::::::::: �l 

Be good to yourself . . . . . . . . . . . . . . 154 
Beads, window. improved . . . . . . . .  *214 
Bearing plate, rail . . . . . . . . . . . . . . . . "246 
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Bh. a flyIng . . . . . . . . . . . . . . . . . . . . .  59 1 Peary expedition . return . . . . . . . . .  241 Fish plates. ral! . . . . . . . . . . . . . . . . , 212 Peary. Robert E  . . . . . . . . . . . . . . . . . . . 249 FJoormg maten.als, tests . . . . .  . . . . 6 Pelican rookery. great . . . . . . . . . . . .  280 
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Valve testing device. . . . . . . . . . . . . .  6 Beet sugar, manufacture of . . . . . �72 

F0l'IDIcary, a . . . . . . . . . . . . . . . . . . . . . . . 251 I Petro l eum, California. . . . . . . . . . .  341 Foundatipns. submerged . . . . . . . . .  107 Petroleum stove . .  . . . . . . . . . . . . .  . ,  232 Fram.e. bICYCle. pneu. cushion . . .  404 Petroleum wells. L08 Angeles . . .  S7 �rictlOn clutches . . . . . . . . . . . . . . . .  212 11 Pipe cleaning apparatus . . . . . . . . . .  164 � urnace, portable . . . . . . . . . . . . . . . . .  232 Pipe testing machine . . . . . . . . . .  393. 39i 
Victoria regia . . . . . . . . . . . . . . . . . . . . . 217 1 Beekeeping and honey . . . . . . . . . . .  167 

Beetles that destroy lead. . . . .  . . . .  246 
Bertillon system. .  . . . . . . .  . . . . • •  107 Pipe. tobacco. absorbent. . . . . . .  .. 84 
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Pipes. steel . . .  " . . . . . . .  335, 392, 393. 394 

W Beverages, alcoholic. France . . . . . 856 I Biart. LUCien, death of . . . . . . . . . . .  180 
Wagon axles, machine for . . , . . . .  276 . Bicycle, 200 miles a day vn. . . . . . . . 18 

Gage and cutter, glass . . . . . . . . . .  196 
Garbage, New York. disposal. .97, 102 
Gas, aceq.·lene. l amp . . . . . . . . . . . . . .  308 
Gas burner, improved . . . . . . . . . . . .  340 
lias burner. self·closing . . . . . . . . .  201 
Gas exhausting apparatus . . . . . . .  201 
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Gears. bevel, cutting . . . . . . . . . . . . . . 277 
Gibbs. Prof. Oliver W . .  . . . .  . . . . . .  89 
Gil l ,  PrOf. Tbeo. N . . . . . . . . . . . . . . . . 39 
Glass cutter. Seiter's . . . . . . . . . . . .  J 96  
Governor and speed indicator . . .  260 
Grain coolers. . . . . . .  . . . . . . . . . . . . .  325 
(;rain, bandlinlZ. at New York . . 321 
Grain mill . . . . . . . . . . . . . . . . . . . . . . . . . . 372 
g�:��o:�g�:: �:vr���:� .. .-...... . . . �l� 
Guitar. tbe orchestral . . . . . . .  131. ] 38 
Gumming apparatus . . . . . . . . . . . . . . .  201 
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H 
Hammers, nat] device for . . • • . . . .  122 
Handle bar adjustment . . . . . . . . . . . 292 
Handle bar. bicycle. . . . . . . . . . .  201 
Harlem River drawbrid�e . . . .  33, 41. 42 
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Holder, stovepipe, Oriswold's . . . .  404 
Holtz machine, large . . . . . . . . . . . . . .  208 
HorseShoe pad . . . . . . . . . . . . . . . . 1 32 
Hose nozzle . . . . . . . . . . . .  . . . . . . . . . . .  Wu 
House. a Pompelian . . . . . . . . • . . . . . 219 
House. Pueblo . . . . . . . . . . . . . . . . . . 1.';3 
Howard, Le land 0 . . . . . . . . . . . .  . . . 195 
Hub attaching device . . . • . . . . . . . .  21 � 
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I 
Illusion, " Gone " . . . . . . . . . . . . . . . . 879 
Indian •• Yakisb . . . . . . . .  . . . . . . . . . . . . 11 
Influence machine, Holtz. . . . . . . .  203 
Inventions, new . . . . . . . . . . . . . . . . . . .  201 
inventions, recent . . . . . . . . . . . . . . 27, 260 
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Plant protector, Taylor's . . . .  . . . .  20 
Plow, SllOW, rotary . . . . . . .  . . . . .  17 
Postal box, Beach . . . . . . . . . . . . . . . 373 
Postal tube, pneumatic . . . 369, 373, 374 
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Power plant, Rheinfelden . . . . 328. 
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Prison construction, steel . 345, 346 
Projector, p i cture . . . . . . . . . . . . . . . . . 388 
Propeller, auxil iary . . . . . . . . . . . . . . 260 
Propellers, bronze . . . . . . . . . . . . . . . . 229 
Pueblo house. . . . . . . . . . .  . . . . . . . . . .  153 
Pu1verizer, baJL . . . . . . . . . . . . . . . . . . .  27 
Pump f" r rubber t ires . . . . . . . . . . . .  372 
Pyramids, problems of . . . . . . . . . . .  391 
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Wagon, road, trolley . . . . . . . . . . . . . . 296 1 Bicycle brnke . . . . . . . . . . . . . . . . . . . . . .  ' *58 
Warehouses. grain stora�e . . . . . . 821 Bicycle  brake. new . . . . . .  . . . . . . . . . *6 
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136. 137 Bicycle brake, Morrow. . . . . . . .  . . '292 Water !Iltration . . . . . . . . . . . . .  . . . . .  68 BIcycle, cbainless . . . . . . . . . . 179. '262 

Weir. automatic . . . . . . . . . . . . . . . . . . . 340 Bicycle. chainless, Columbia . . . . . .  *277 
Wells, oi l ,  boring at sea • . . . . . . . . .  341 Bicycle factory, a larJ!'e . . . . . . . . . . . "t"292 
Wbeat crop, handling . . . . . . . • 821 , 325 ll!cycle lamp . . . . . . . . . . . . . . . . . . . . . .  *20 
William I, monument . . . . . . . . . . . . . 235 Bicycle lamp. acetylene . . . . . . . .  "'3(8 
Wtndow beads, improved . . . . . . . . .  214 Bicycle, new type of . . . . . . . . . . . . . .  *356 
Wlnf'(ed Victory, figurehead . . .  . . .  7 Bicycle speed, fast . . . . . . . . . . . . . . .  214 
Woolen spinning . . . . . . . . . . . .  . . . 244 Bicycle support . . . . . . . . . . . . . . . . . . . . ·228 
Wrench, monkey, Avery's . . . . . . . . 404 Bicyc1e tire cement . . . . . . . . . . . . . . . . 66 

Bicycle tire, Bamp's . . . . . . . . . . . . . . . *20 
Bicycle tire pump . . . " . .  . .  . . . . . . .. '372 
Illcycle triCK ridin�. . . . . . .  . . . . . . . .  *53 
Bicycle work. brnzer for. , .  . .  . . . . .  *20 

Yachts, steam, notuhle . . . .  . . . . . . . 24 Bicycles used in France . . . . . . . . . .  211 

y 

Yaklsh Indians, the . . . . . . . . . . . . .  11 Bicyclmg vs. obe.ity . . . . . . . . . . . . . 55 
Rail and rail fastening . . . . . . . . . . .  212 Yukon valley, railroad to . . . . . . .  278 Bicyclists, dietary of . . . . . . . . . . . . . 371 
Rail jOint support . . . .  . . . . . . . . .  246 1 Bicyclists, cautIOn to. . . .  . . . . . . . . 21  
Railroad. N. Y. C., d I saster . . . . . . . 309 • • Birds, colors of . . . . . . . . . . . . . . . . . . . . 140 
Rai lroad tIe,.Mlller'. . . . . . . . . . • 196

1 
Birds, electricity in . . . . . . . . . . . . . . . . 122 

Railroad to .ukon valley. . . . .  278 MISCELLANY Bismuth blue . . . . . . . . . . . . . . . . . . . . . .  278 
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Railway mall catcher . 100. 116, 168 [ • B1ack,art, the . . . . . . . . . . . . . . . . . . . . . . *123 

Rai lway SWitch, automatIc. . . . . . .  7 Figures preceded by a star ( ... ) refer Blood corpuscles, counting . . . . . . .  103 
Railway, underground, Boston, I to Illustrated articles. Blood corpuscles, formation . . . . 183 

177, 164, Is.; Boat, roller, Knapp . . . . . . . . . . . 201. 391 
Range IInders, new . . . . . . . . . . . . . . 148 A I Boat, roller. the latest . . . . . . . . . . . .  *310 
Rays, X, in Custom bouse. . .  . . . .  33 (  Boat, roller. problem of . . . . . . . . . . • 274 
Redwood tree., giant . . . . . . . . . . . .  347 Acetylene, bicycle lamp . . . . . . . . . .  *S08 Boat, torpedo, British . . . . . . . .  . . *376 
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Rheinfelden power plant. , . . . . . . .  329 Acetylene �RS explosion . . . . . . . . . .  263 Boar-s. station announcers on . . . . • 235 
Rille, Savage . . . . . . . . . . . . . . . . . . . . . . .  181 Acetylene for heatin� tests . . . . . .  3�7 Body, action of potash on . . . . • . . .  2(,2 
Rivetin� machine . . . .  . . . . . . . . . . .  289 Acetylene for si!!naling . . . . . . . . . .  326 Boiler tube cleaner . . . . . . . . . . . . . . .  *245 
Roller boat. tbe latest . . . . . . . . . . . . •  310 ACetylene, use Of . . . . . . . . . . . . . . . . 202 Boller tube, corrOSiOn of . . . . . . . . . . • 168 
Rolling mill . . . . . . . . . . . . . . . . . . . . . . . . 312 Acid. salicylic. in food. . . . .  . . .  . . . .  99 Bone black, oxidizing power. . . . 231 
Rookery. pelican, great . . . . . . . . . .  280 Aeroplane. experiments with . . . .  214 Book carriers. library . . . . . . . . . . . . .  *"18 
Rope test . . . . . . . . . . . . . . . . . . . . . . . . . .  139 Africa, archreological discovery.*3:5 Book, tbe smallest . . . . . . . . . . . . . . . . 170 
Rotifer, movements of . . . . . . . . . . 75 Africa, Central, trade with . . . . . . . 199 Books free of duty. . . .  . . . . . . . . . . . .  55 
Rotunda of Congress Library . . . . 113 Africa. exploration io . . . . . . . . . . . . 323 Books, germs in . . . . . . . . . . . . . . . . . . . .  IllS 

Air and atbletlcs . . . . . . . . . . . . . . . .  246 Books, new. . . . . .  . . . . . .  . . . . . . . . .  410 
Air brake instruction car . . . . . . . • *111 Books. rare. sales of . . . . . . . . . . . . . . . 218 
Air compressor, Flindall's . . . . . . . .  *202 Books. ribbon. for the blind . . . . . . 105 
Air, liquid. possibilities . . . . . . . . . . .  118 Borax . . . . . . . . . . . . . . . . . . . . . . . . . . . . 346 

Saddle bar, Olans . . . .  . . . . . . . . . . . .  201 Air motor, Cooper's . . . . . . . . . . . . . *S56 Borghese tTeasures. . . . . . . . . . . . . . . .  :17 
Sandblast, use of the . . . . . . . . . . . . . .  2�2 Airship crosses to France . . . . . . . .  267 Boston subway . . . . . . . . . . . . . . . . . . . . *1S1 
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Scbool, textile, Lowell . . . . . . . . . . . .  244 Alaska, railroad in. . . . . . . . . .  . .  262 Brake, bicycle, Hart's . . . . . . . .  , *36 
Seat post, bicycle . . . . . . . . . . . . . . . . .  201 Alaska. reindeer of . . . . . . . . . . . . . . . 151 Brake, bicycle, Morrow . . . . . . . . . . . *:::92 
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Clotbes wasber. new . . . . . . . . . . . . . .  324 
Clutches, Improved . . . . . . . . . . . .  .. 212 
Collar, spirit . . . . . . . . . . . . . . . . . . . .  13!.l 
Concentrator for minin� . . . . .  164 
Concentrator. Moore's . . . . . . . . . . . . 276 
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Kaiser Wilhelm der Grosse . . . . . . 229 
Kelvin, Lord . . . . . . . . . . . . . . . . . . .  259 
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Kitchen. Pompeiian . . . . . . . . . . . . .  219 
Klondike, railway to . . . . . . . . . . . . . .  278 

Condenser, Snell's . . . . . . . . . . . . . •  148 
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Coupl ings, tube . welding . . . . .  398 Lamp, bicycle, acetylene. . . . . . . .  308 
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. : � Lathe. foot. i�proved . . . . . . . . . . . .  1@2 

Crui8er Brooklyn, dri l l  on . . . .  104, Ion : LaunCh ,  buntmg • . . . . . . . . . . . . . . . . . :16 

Cruisers for Japan . . .
. .

. . . . . . . . . . ;i I Lawn rno.wer, gasoline. . . . . . . . . .  314 

Crystallizers, sugar . . . . . . . . . . . 73 · t�;;.�:f;'8"����essioiiai: ·new .ils: �� Custo� house, X rays In . . . . . . . . . � Life saving device . . . . . . . . . . . . . . 294 Cycle tires, pump for . . . . . . . . . . . . . . 37. Light, electric plant. . . . . . . .  . . . . .  22() 

o 
Dam. frriJ!'ating, Hemet . . . . . . . . . .  200 
Dance of '}'usayans . . . . . . . . .  _ . . . . . . 36'2 
Destroyer, turpedo boat . . . . . . . . . 376 

Lime kilns . . . . . . . . . . . . . . . . . . . . . . . . .  72 
Lizards, color changes in . . . . . . . .  ' 267 
Lock. nut. Hartman's . . . . . . . . _ . . . 132 
Locomotive, Heilmann . . . • . . . .  1 45. 152 
Locomotive. mountain . . . . . . . . . . .  331 
Locomotive of N. E. RR. car . . . . 344 
Lubricator, bullet 20 

SeIsmograph, Mar .. in . . . . . . . . . . . .  85 Albadermine (7,71) . . . . . . . . . . . . . . . .  13 Brake, bicycle, new . . . . . . . . . . . . '6 
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Sbakin� screen for wheat . . . . . . . . . 321 Alcohol and mountain climbers . . 71  Brazing apparntus . . . . . . . . . . . . . . . *202 
Sbeep holder. Ralston's . . . . . . . . . .  196 Aluminum, present price of . . . . . 377 Bricks. cost of . . . . . . . . . . . . . . . . . . . 139 
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Skeleton, paper . . . . . . . . . . .  . . . . 123 '89, 131 Bridge, East River. . . . . . .  . . . . . . . .  *91 
Slot machine. . . . . .  . . . . . . . . . .  . . . .  239 American Institute Fair . . . . . . 243. 263 Brirtge of fence wire . .  . . . . . . . . . .  50 
Snow plow. rotary . . . . . . . . . . . . . . . .  17 1 Ancients, extravaga.nce of . . . . . . . 139 Brid&Ze, Harlem River . . . . . . . . . . . *41 
SOlder�ng ir.on, Barber'A . . . . . . . . . .  356 Ancients. wealth of . . . . . . . . . . . . . . .. 314 1 Bridge r�newal .  rapid . . . . . . . . . . . . .... 293 
SolderIng pipes, mould for . . . . . . . 341 Andr�e, hunting for . . . . . . . . . . . . . . . 74 Brldl!e, St. Lawrence . . . . . . . . . . .  . . . 4 
Sounding board, Livin�.ton' • . . , . 27 Andree starts north.. . . . . . . . .  . . . . 51 British Association . . . . . . .. 135, 146. 162 
Speed indicator . . . . . . . . . . . . . . . . . .  , .  260 AnJl."le borer . . . . . . . . . . . . . . . . . . . . . . .  � Bronze. art, casting of . . . . . . . . . . . . *299 
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Sander cylinder adjustment. F. E. Schmitt . . . . . . . . 59;"">,445 �ash lock. J . N. Ahrcn.3 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 59b.511 Saw frame, buck, "K rr. Ladd . . . . . . . . . . . . . . . . . . . . . . . . 5�l5.315 Saw handle. S. N .  HaiL . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5H5.438 Saw set. F. W. Steele . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 595.ti62 $catfold, H. McLaughlin . . . . . . . . . . . . . . . . . . . . . . . . . . . . f>!l5,405 Scaffold ledger boarn support. J . };'. Cautield . . . . . . . f)H.),tj(}4 Scale printing regIster, weighing. \Y. H. Sargent . . 5!J5,;>83 Scale. weighing, K A. rr'erpenillg . . . . . . .  . . . . . . .  595,502 Secondary battery. P. F. Ribbe . . .  . . . . . . . . . . . .  5U5.b80 $eeding machine. 1.  D. Stevens . . . . . . . . . . . . . . . . . . . . . . 595,587 Sewing machine. Hugg & Schutz . . . . . . . . . . . . . . . . . . . .  595,479 Sewing machine looper operating mechanism. J .  E. Fefe ! .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  595.fn5 Sewing machine trimming attachment. F. Curtin. 595.;�14 Sextant. F. J. B. Corneiro . . . . . . . . . . . . . . . . . . . . . . . . . . .  59;}.521 Shade bracket, G. Bel l . . . . . . . . . . . .  . .  . . . . . . . . . . . . . . . . 595,667 Shade or curtain fixture. H. H. Forsyth . . . . . . . . . . . . 59b,563 Sheet metal rings, device for forming annular, J .  A. Carlstedt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ;)95.281 Shell, high explosive, .J. J. Perisse . . . . . . . . . . . . . . . . . . 59;i,4U(i S?eller. ��e Corn sheller. � . �, ... Sleve, H. F oecke . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
.
. . . . . . ;)95,'J,�. Signal. See Railway signal. Signal indicator, electric, M. Mercier . . . . . . . . . . . . . . . 595,57;") Signaling apparatus, electric, \V. E. Decrow . . . . . . . ;}95,1)75 Sink, W. I�ovc . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 595.[44 Skate. rolIer. rl', E. Daniels . . . . . . . . . . . . . . . . . . . . . . . . . . 5H.i,f)U8 Snow guard. Fox & Snyder . . . . . . . . . . . . . . . . . . . . . . . . . . 5U5,295 Soldering machine, "'''-alker & Milluemeyer . . . . . . . .  595,44!) Spanner wrench , adjustable, R. F. Hall . . . . . . . . . . . . 595,473 Spring motor, rotary, 1\1. H. \Vilsou . . . . . . . . . . . . . . . .  595,360 Stacker, pneumatic, C. o. Heggem . . . . . . . . . . . . . . . . . .  595,:390 Stal l ,  animal , W. M. Underhil 1 . . . . . . . . . . . . . . . . . . . . . .  595,504 Stamp handle, \V. KimbalL . . . . . . . . . . . . . . . . . . . . . . . . .  595,63.') 

�t:��,t��alr�:.n8��0�e��.���.i�.� .. . : .... .. : .. .. .. : .. .. .... ':::. ��i',t� Steam boiler, J .  R. Vance . . . . . . . . . . . . . . . . . . . . . . . . . . . .  595,58�� Steam generator and hot water heater, E. D .  
Stc:f.e:::���if�·ct�rii;g: c :  iJ: 'jjatas: : : : :  : : :  : : : : : : : : : :  Z�g:�i� Stool or chair, J. W. SneIl , Jr . . . . . . . . . . . . . . . . . . . . . . .  595,352 Stop motiun, J. A. Bolen . . . . . . . . . . . . . . . . . . . . . . . . . . .  595,4;);) Stopper. See Flue stopper. Stoppering and hermettc closing for jars, etc .. Joynson & Harrison . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 595.311 Store service trolley track, S. J . Brennan . . . . . . . . . . 595.55;) Stove or range conductor hood. S. If. Putney . . . . . . 595,Ha Strainer for milk pails, detachable, P. PfeiL . . . . . . .  59;"),407 Surgeon's operating table, F. W. Loughran . . . . . . . .  595,:322 Table. See Surgeon's operating table. Table attachment, C. Heller . . . . . . . . . . . . . . . . . . . . . . . . . 595,47fj r11ank. See Grain tank. 
�rcfk:{:��hco�e�t:e;��fe�r: illiieage: ·II:M: W�igiit g�g:1�� rl'�e. See Bale tie. Railway tie. 
����. bi���\�. \v�A���8raba·nl : : : : : : : : : : : : : : : : : : : : :  g��:� 
�l��,i��:��'a�?J�E�o(t�r{!����iJt. ������: : : : : : : : : :  g�:�:�h�� 
�t�:s 

r
��b;1ie�s�:�t��¥'us ·  'for" piaci'ng',' J : '  G :  595,486 

rr10b�gg����e·:L: Rich·ard·�:: : : : : : : :  ::: :: : :::: : : : : : : : : g3i:�� 
�g�e��Z�iri.iti���W�d��gii : : ." : ." : : : : : : : : : : : : : : : : :  g��:g� �'oy. ring twirling, C. M. Bartholomew. . . . . . . . . . . .  59.j,5!l4 Track and switch for beef houses, C. A. Konz . . . . . 595.:)14 

��:��f����r �W. s���g�d�: �'. �.�����: : : :: : :  :: : : : : :  Z§�:�� Trap. See Animal trap. 
R��:: c�:.n'l�: �i.�a�I���er : : : : : : : : : : : : : : : : : : : : : : : : : :  g�:g�� 
����

ss �ft�r�1fa�I�' :�t�7�r.°�achi�e· ·for· iiriiiI'g 595,629 

Turbi�:,I'efiisftc 1t������\�: Cilr·t·is·. ·.·. ·.·. ·. ·. ·.·. ·. ·. ·. ·. ·. ·. ·. ·. ·. : gg�:!ll 
Turret for cars, bomb proof. E. H. McLeod . . . . . . . . 595.49B 

�rg���l�;fgfilin;; c�j.IfFJl����·.·.·.·:.·.·.·:.·.·.·:.·.·.·:.·.·.·: g8E:�� 
V�I;:�:�J.Oj�iI��,.Sj:c�rbd;���: : : : : ." ."  ." : : : : : ." ."  ." : : :  : : : : ���:� 
�:�?8�'i:"o� !ls';!!t: 'X: "L: Knoillaugh : : : : : : : : : : : i��:�� �:}2gt�ed��'t:�: t���tgitii::: :: : :: : ::::::: .. :::.·:·:::: g�g:� V�IoClpede pump attachment, E. C. Phillips . . . . . . 595,547 

�::'O�u��:k��tlr.gM�rily��:;����· . .. .. . : . .. .. .. .. .. .. .. .. .. .. .. .. . :: ��g:g�3 \Vashing apparatus, warp. O. Hallensleben . . . . . .  ,. 595,3tJ2 

�:t:� gby�:n:E�D��ea��.��:::::::::::::::::::::::.: g��:�� 
��i�� g�l(�e;:J: §�o����·e,:: : : : : : : : : : : : ·. ·. ·. ·. : ·. ·  . .  : ·. ·. :  g�g:�� Wheel. See Fifth wheel. 
�g�:I'rPri:t ��a?�i��,n;eiiiCle,· ii: ·R.· Osborn·.·.· . .. .. .. .. .. : gg�:�� 
�f�������·}j�.h�'c;'I:t�s1�I����: : : : : : . : : : : : : : : : : : : : :  g��:� Wire fabric machine. A. I • .  Kitselman . . . . . . . . . . . . . .  595,635 

��:����g S:�h�oek�·i�atr;�P�re:nCh·: · ·  SPB:niier 595,421 

wrench. Tap wrench. 
�����g: �'.�: t���;��:::::::::::::::::::::::::::. : Z�:� 
�i�����8 ':�!ii�l1li�:ous · ores . fo'� 'smeitiiii: pre� 595,586 

paring, K A. Ashcroft . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5�5,513 

DESIGNS. 

Bench, duet, P. H. york . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 28,031 

���;\�\Ifc�S����: O�bo':ne:::::: ::: :::::: .: ::::::::::: ��:�t BUS?lngs. lower member for, G. �taiger . . . . . . . . . . . . 28,027 

8��g�:t, f���ne�r��:�,c�pffo�l�i.sM: 'Worth'iiigto;i : : :  ��:8t� Cap. E. Israel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 28.0[i) Card case attachment, W. P. Ordway . . . . . . . . . . . . . . • .  28.053 

g�1n:a�lgre�h�v�: ��������Y·. ' . . : . .. .. .. .. .. .. '.':. ' . . : .
.. ..

.. .. . :: ��:g� 
8�:l��a;X: lrC:�6�s·. · . . :.: .. .. .. .. .. .. .. .. '.'::. '. ':: . .. .. .. .. .. .. .. . :: ��:�� Game board. E. A. rrourny . . . . . . . . . . . . . . . . . . . . . . . . . . .  28,04$ 

fa�of�sf:���n;a���.tg�[:i��: .�: .� �l.���: : : :: : : :  : : ."  ��:8�� Jar lid clamp, J. Bonshire . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 28,052 Music time division block set, E. A. F'letcher . . . . . . . 28,029 Paper box, F. E. Jones . . . . . . . . . . . . . . . . . . . . . . .  28,041 to 28,046 PlaIted fabric, P. Gumbinner . . . . . . . . . . . . . . . . . . . . . . . .  28.051 Puzzle block, G. E. Parmenter . . . . . . . . . . . . . . . . . . . . . . . 28.()47 

��ee�e oCrulgi�'ka�dl�', t�'l�"f;;e8ej.: ·. ·. ·. : : ·. ·. :��'.037 t.� ��:�� Statuette, Hicks & McGreer . . . . . . . . . . . . . . . . . 28,054 to 28.056 Stool pedestal. piano, P. H. york . . . . . . . . . . . . . . . . . . . .  28,030 Velocipede saddle, A. E. Ames . . . . . . . . . . . . . . . . . . . . . . . 28,036 Wagon body, delivery, G. W. Knadler . . . . . . . . . . .
.
. . . 28,035 

TRADE MARKS. 

Books, pamphlets and other printed matter, A. 
Boe�s�iS:bo'es . and' . sii·ppers: ",\r' . . L: . Do�gias . Sbc;e 00,966 
Cig����ti�W;tzsch;;.·.·: . .
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8gg�:r t;�l��t�.c����d isl¥�n�i���R���: : : : :  : :  : : : : :  �:��� Ifertilizers, plant, Bowker Fertilizer Company . . . . .  30,975 Gaskets and steam and other�packing, La Favorite Rubber Manufacturing Company . . . . . . . . . . . . . . . . 30,960 

I���,ere:r.\�h��lVe:e��lbexter ·Co·�pany·:::::::: :J:��i Lea��jIis���r:lg· &odd�W!��. ���� .��.� . ��.���.'. �� .. 30,973 Medical compound used on wounds and sores of 
org-��s�1Y�ig�i&n�i:�s��e�I���h6��paiiy : : : : : : : : :  �:�� Photographic papers and chemicals, N epera Chern-cal Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  30,967 Remedies, catarrh, A. F. Richardson . . . . . . . . . . . . . . . .  30.980 Rubber boots, shoes and overshoes, G. Watkin-
shoseo��8���P:£��ri·ott 'Broti;e;s 'j.; Com"r:lany: : : : : :  �:�n 
����n�: ���k:r�n�r knives: 's{ive�' 'piated: 'Carter: ;)0,977 

swe�l��� c��m�:���·cket·s·:batbing suits: ieggjilgS 30,962 

and analogous articles of apparel, J. Werthei-
Tal���boards: C: W: Keriiia�d:::: · : : : : : : :: : : : : :  : : : : �Jm� Traps, safety backwater and sewer gas, C. R. Rig-
Tyt���iier' rib'bons: :j . . ii: Keaiinge: : : : : : : :: : : : :  : : : : :  �:� Uuderwear and stockings. Lawrence Manufactur-
wa��1n�0����und' iii ·the 'form' c;i 'cak'es: 'x. : ':iri: 30,968 

�arbeau . . . . . . . . . . . . . . . . . . . . . . .
.
. . .  " . . . . . . . . . . . . . . . . 30.978 Whisky, D. Netter & Company . . . . . . . . . . . . . . . . . . . . . . . 30,983 

A prin tPd copy of the specification and drawing of any patent in the foregOing list, or any patent in print lssued since 1863, will be furnished from thlS office for 
10 cents. In ordering please state the name and nnmber of the patent desired. and remit to Munn & Co. 361 Broadway, New York. Special rates will be given where a large number of copies are desired at one time. 

Can n dian pat ents may now be obtained by the in­ventors for any of the inventions named ln the fore­g'oing list, provided they are simple, at a cost of $40 each. If complicated the cost will be a little more. For full 
�g;f.�ct&���r ����r::. :!¥�ts &m�'a:J �rg::.r:l.i New 

Generator�, Electric 14gh� Stereopticons and Animated Pic­ture Machmes, etc. lr' LataloYll·es FYec. A P PA R AT U S 
for Production and Manipulation of Light. Acetylene Gas 

J .  B .  C O LT & C O .  UB tJ1Ja1i:·�t::,�:�61tic�.;;, fi�rk. 
131 Po:st Street, San Francisco, Cal. Acetylene Houlile Light­ing Show Rooms, Broadway and 3Lh Street, New York. 

S U S P E N D E R  B U TT O N S  
often pull all'. I t  does not .... \lI ,lll'I '" " , ' I i I i "� matter jf you have a Bach­
elol" s  Button in your pock­et. Slips on or oft" in a j iffy and holds Jike grim deatb, withuut tearing the fabric. By mall for 10 cents. IUus-
tl;st:�I1� ��a�e� th2��:�b��3 

'1J other novelties using the Im- II 
! proved. Washburne Patent ------------ Fa8teners. sent for the askin,z I M O D EL M AKER I make Models for Electrical and 

Alnerican II-ing Co., Box P, Watel'bury, Conn. machinery. M. SANG:�,c���g�l�wtl
���

C
-*��

s
�Ji:: 

Headquarters for 
D U M P I N C  HORSE CARTS . 

Wide and narrow tires. 

S P E C T A C L E S { F. E. BAILEY sells 
for new optical catalogne. 271 Wab:Jhe1.��.�C�lc:�i.te 

... ..... U N I O N  M O D H  WOR K S  M O DI:"' L S I..... C ATA � O C; U E. S ' R EO E. 

&. c:.E.ARS � 1 9 3  CLARK CHIC,A G O . 
Low rates of freight from - - ------ .-
r��lr�b�ri't-;Tal alli y.  l'a.- FO��DAmhr.y.'Pfll��tif.Hlf�L. ��'i��ffJ: 

H O B S O N  & C O .  
Agent, Manufacturer, 141 & 143 W .  2 d  St  . •  CinCinnati, O. 

N o . 4 Sto n e  St . ,  New Y o r k .  WO R K. b of all kinds designed and per-

FOR SAL E §fe��nt����t a�l� t��a�,�:rsS�iri� 
rany, Hage�stown. Md., constituting the Gl'ouud, Build­l�gS, :llachlnery, Patterns, Drawings and Good Will. Llne goods manufactured. rrraction and Portable En­gines, 'J1hrashers, Saw Mills, Grain Drills and Corn Shell­ers, which are popular on the market. Hagerstown is well located, convenient to the coal and lumber regions has fine shipping facilities, five competing railroads. We solicit corresp. Addr. J. J. �'unk Mgr., Hagerstown, Md. 

El ectric Battery M otors . 
M<{�or �p. 1, 4 i,-p' ��IJ • • . • • • • • • • • •  $3.75 

" " u . . . . : . : . : : : : ' :J�Jg 5 x 7 Bunsen Ce I I . . . .  . . . . . . . . . . . .  $1.25 
P- Circular free. C. M. Turnqui st, 
2 1 6  Sonth Clark St ..  Chicago. III.  

For Sale at Half Price ! Complete Outfit. Macbinery and Tools for light manufac­turing or experimental work. H. R. M., Box 773, New York 

ct ln�g���, �f!�Egp. . ments for Bands and Drum Corps. Low-'1� est prices ever quoted. Fine Catalog. 400 I l lustrations. mailed free; it gives Band Music & Instructions for Amateur Bands. 
LYON & H EALY. 98 Adams St •• Chicallo. 

� tells all about Poultry. , ' I  
� Monitor Incubator • • 

Ill. SO-Page Cat. for stamp ; 
THE MONITOR CO., ,,, . . 

61 Wm. St. , Middletown,Ct • .  , . . . .  : . !I!l .. . ! .1:!.! 

I N  G 11'Il'JIJ,1.1 §�';i�1,il�';[Jf�J'�@t�rgg��a�o�· 

ELECTRIC i L  BiCYCI�, and Photo. Novelties, 
A. lowprlCes, 100 page cat FflE E: L E. 8. Co., 345 Uortlandt 8t:,.N.� 

I� Hr1ltlLANTERNS WANTED �=DEIg�A��'f. 
J - HAR BACH & CO.SOg Fi lbert St. Phi la. Pa. 

N OVElT IES  & PATENTED ART ICLES  Manufactured b y  Contract. Punching Dies. Special Machinery. E. Konigslow, 181 Seneca 8t., Cleveland, O. 

I��"'" lTYPE W H E E L S .  MODELS &.EXPERIMENTAL WORK.6MAI...L�HINERY _�� I!... ETC. NEW lOFt-Ai :iTENCIL WORKS 100 NASSAU ST N.Y. 

Exp er imental & Model Work 
Cirs. amil advice free. Gardam & Son, 45-51 Rose St.,N.Y. 

GAS ��v GASOLINE ENGINES 
WAT E. R  M O T O RS 

8 ACKU� WATER MOTO R C O .  N E.WA R K  N. J .  u .  S A .  

VOLN EY W . MASON & C O . ,  

Frict i on  Pu l l eys, C l utches & E levators 
P R O V I D E N C E  R .  I .  

,� TELESCO P � '�N O F ' R C A TA L O G U E:  
w. & D .  M O  G E Y. 

' . B AY O N N E  C I T Y. N . J  

--------------- THE MODERN ICE YACHT.-BY GEO. 

Anyone sendillg a sketch and dcscription may quickly ascertain our opinion free whether an invention is probably patentable. Communica­tions strictly confidential. Handbook on Patents sent free. Oldest agency for securing patents. Patents taken through Munn & Co. receive 
special notice, without charge, in the 

Sci¢ntific Jlm¢rican. 
A handsomely illustrated weekly. Largest cir­culation of any scientific journal. Terms, $3 a year ; four months, $1. Sold by all newsdealers. 
MUNN & CO.3S 1 B roadway, New York 

Branch Office. 625 F St., Washington, D. C. 

WATCH AND CHAIN FOR ONE DAY' S WORK. 
� :;; . ; c  4� 

Boys and Girls can get a Nickel-Plated :.. . _ 'Vatch, also a Chain and Charm for selling 
"1 �5 1306 doz. Packages of Bluine at 10 cents each. 
&I;e � ; Send your full address by return mail and 

6 we will forward t.he Bluine, post· paid, and a large Prf'mium List. No money reqnired. 
BLUIN E  CO., Box 106 Concord Junction, �lass. 

I :a�?��i dte�i'6n:��dv:���&�ag��� fo�o���i���t��J� Lion of the fastest anG. best kinds of Ice Yachts of the latest, m08t approved forms. lliustrated witb eng-ray· 
���:n����"e�ttgf �1r\1i eS��rt!�lg C���.af���il%����n�fI��� AMERICAN SUPPLEMENT, No. 624. Price 10 Cl'nts. To be had at this office and of all newsdealers. 

•!� �or�Bgl�m�. ;�r�!t��;JJ;:' - Lou-eM tn pnce. Send for CIrcular and tf'stl­monials. Wilson Bros., EASTON, PA . 

� Drying macbin¢$ 
for Grain, Sand, Clays, �"'erti1izers, Pbos-
��;!��'c�����al����:' ��e:;���B:)p�e��� tion. Send for 6th illustrated catalogue. 
S. E. WORRELL. Hannibal. Mo. 

Cb¢ Sti¢ntifit }fm¢rican 
PUBL I CAT IONS  FOR  1 8 9 8. 

The prices of the different publications in the United States, Canada, and Mexico are as follows : 
R A T E S  BY M A I L .  

SCientific American (weekly ) ,  one year, $3.00 
Scientific American Supplement (weekly) , one year, 5.00 
EX)�)ti:g�!�\�gfa��eEi��r{!ti�c �me�ical� (m�nth: 3.00 
Building Edition of the Scientific Amerjcan (monthly), - 2.50 

C O M B I N E D  R A T E S  
i n  the United 8t:1tes, Canada, and Mexico. 

Scientific Amerjcan and Supplement, - 7.00 
Scientific American and Building Edition, - 5.00 

VELOCITY OF ICE BOATS.-A COL- I Scientifie American, the Supplement, and Building 
lection of interesting letters to the editor of the SCI EN- EdItwn. - - - - - - - - • - 9.00 

��;t�:a�f��,��tr�ti';,':: h�';" 'l,':,"J�'h'; ?listfiam��eo�ri�i I T E R M S  TO F O R E I G N  COUNTRI ES. 
sail fast�r than the wind �hich pro�els tl?em . . III us- The yearly sHbscription prices of Scientific American 
ir:i��I�I���:�Jl�n�����ka:�';��·N�.o2�4�edpri�eC{o publications to fo l"t� i g n  c O li lIlries are as folIow8 :  
cents. To be bad at thiS office and from all neWSdealers. I U. S. English Money. 1 ;�ea: 

Scientific American (weekly), - - $4.00 0 16 5 
Scientific American Supplement (weekly) 6.00 1 4 8 
Building Edition of the SCientific Amer-ican (monthly ) .  3.00 0 12 
Export Edition of the Scientific Amer­ican (monthly) in Spanish and English 3.00 0 12 

COM B I N E D  R AT E S  TO F O R E I G N  COUNTRI ES. 

Scientific American and Supplement, - 8.50 1 14 11 
Scientific American and Building Edi-tion, - . - - - - - - 6.50 6 
SCientific Amerif"an, Scientific American Supplement, and Building Edition. - 11.00 5 

IlT' Prop(J1·tionate Rates for Six }fonths. 

The above rates include postag-e, which we pay. Re­mit by postal ur express monty order. or draft to order of 
MUNN &; CO., 361 Broadway, New York. 

© 1897 SCIENTIFIC AMERICAN, INC.



�ilvcrfiscmcnt$. 
ORDINARY RATES. 

inside Page, each insertion, - ,. a cents a line 
Back Page, each insertion. - - $1 .00 a line 

aT' For some classes oj Ad'vertisements, Special and 
Higher rates are required. 

The above are charges per agate Jine-about eig'ht 
words per l ine. This notice shows the width of the hne. 
:l�ld is set in agate type. Engravings may head adver. 
ti"!ements at the same rate per agate line, by measure­
m .:!nt. as the letter press. Advertisements must be 
received at Publication Office as early as Thursday 
Illorning to appear in the following week's issue. 

I 8 9 8 6icycl�$ 
l<�ITTED WITH 

Jlutomatic £oasttr and Brakt. 
Wheel Because 

Always Your feet 

Under Are always 

Perfect On the 

Control Pedals. 

T h e  Coaster con"ists of automatic clutch in the 
rear sprocket, which is thrown out of gear by hold­
iIIL� the peuals stil1. l.'he machine moves on with 
the chain and sprockets stationary and your feet 
on the pedals. 

T h e  Brake applied by back pressure on the ped­
als. which tbrows a spoon on tire of rear wheel. Re­
leased uy forward movement of pedal�. 

T o u r i n g  Made Easy. Street Riding Made Safe . 
IT Send for Ci-rcular describing in detail. 

E C L I PS E  B I C Y C L E  C O .  
Box X .  E L M I RA. N .  Y . ,  U .  S .  A .  

T H E  

Motor  of 19th  Century 

U U A N Y  P LACE 80 BY A N Y O N E  U FOR ANY W O R K  
No Fire ! No Boiler ! 

No Gauges ! No Engineer ! 
No Ashes ! No Danger ! ECONOMY, RELIABILITY, Cost of operation about 1 Cent 

S IMPLICITY, SAFETY. an huur to each indicated H. P. 
ur Catalogue. Test" monials, etc., bll addressing 

C H A R T E R  GAS E N G I N E  CO . Box 1 4 8 .  STER L I N G ,  I L L .  PR I ESTMAN SAF ETY O I L  ENG INE 
"A thorou,yhly successful commercial En­

qint! lts'ing a Safe Oil.)'-Frankl in Institute 
No Extra Insurance, No 

�team, No Gas. No Gasoline. 
Reliable. Safe, Economical. 
and Convenient. Chosen by 
Nine GovelTments. Used for 
nearly every purpuse. 
P R I ESTMAN & CO . . I ncorp'd.  

:i30 Bourse Bnilding. Phila.delphia.. Pa. 

B 1tH,;'!'O I.' !'; Recording I nstruments. 
Pressure Gauges, Vacuum Gauges. Volt­

meters, Amperemeiers, Watt-meters, and 
'l'hermometers, ma.ke continuous records 
Dall and Night. Will pay for themselves. 
�itl
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lars and Specimen Ohart. The Bristol COlIIJ)any Waterbury, Conn. 

A 
Smith & 
Wesson Revolver 
in your bedroom 
is even better than a nerve tonic. � � DSM;��e ;ta�gESSON, 

1 4  STOC K B R I DG E  ST. , 

S P R I N G F I E LD. M ASS. 

���������������������� 

X RaV(UbtS 
WITH A U T O M A T I C  A DJ U STABLE 

VAC U U M  ATTACH M E NT. 

Impossible to run too high in vacuum. 
Life prolonged indefinitely. 

Roentgen Ray Apparatus : 
Coils (Induction and HiR'b ��re­
quency ) ,  Fluoroscopes, Mo­
tor-Generators, etc. 

M I N I AT U R E  
I N C A N D E S C E N T  L A M PS ,  

Candelabra, Series, Decorative, Battery 
E D I S O N  DECORATIVE & M I N IATU R E  LAM P  D E PT. 

(General Electric Co.) Hart'ison, N. J. 

Scalos All varieties a t  lowest prices. Best Railroad 
Track and Wagon or Stock Scales made. 
Also 1000 useful articles. includin

� 
Safes, 

Muney. LiS�:m.�. �l���bnA
e
�o

B
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y
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J t itutifie jtutritau. 
A Big Money Making Business ! 

�'OR  PUBLIC EXHIBI'l'lON OR PRIVA'l'E USE. 

The CINEOGRAPH 
A LI F E  MOTION PI CTU R E  MAC H I N E ,  

I N  COMPLETE RUNNING ORDER, AND 

Weight Only 
40 pounds. 

Four Fiftg Feet Films Free I 
Shows a Life Motion Picture 16 x 20 

80 simple in construction a child can operate it. A L L  FO R $ 7 5.00. 
Send for Illustrated Catalogues of Cineographs and lnJms, and 100 'l'estimonial Letters from sUccessful Exhilntors. 

S. LU B I N , Manufacturing Optician, 1 9  So.  8th St. ,  Ph i ladelphia, Pa. ,  U .  S. A.  

The most handsome, neatest. quickest and most easily 
acquired ornamentn] lettering. Based on mathematical 
principles, anybody can learn it in a few hours from the 
Methodical Textbook to Round Writing, complete with 
an assortment of 25 single and double pointed pens, 
postpaid, $1.10. �'he most practical system of letterin� 
for maps, plans. book beadings, insurance policies, di­
plomas, legal documents, price tickets. etc. 
K E U FF E L  & E S S E R  C O . ,  44 A n n  Street,  N E W  Y O R K .  

MgNITOR "m" ;:'£5 o;:� MONITOR VAPOR ENGINE A"D POWEft CO. GEO. H. 6ERnm."1.�.� GRAND RAPIDS, MICH . • lt D  4 CEflTS III STAMPS FOIl I,ARGE CATALOGUE. 
V A P O R  LA U N C H  CO M P L E T E  FOR $ 1 5 0 
Row, AN D  U PWA RDS 
Sail 
or 
Steam 
Boats. 
ar Send ./lve cents for catalogue. Racine Yacht and 
B oat Works, Racine Junction, Wis., Box A .  

SYNCHRONOGRAPH. -A NEW METH-
od of rapidly transmitting intelligence by the alternat­
ing current. A full description of the Interesting ap­
paratus of Crebore and SqUier. 13 illustrations. SCIEN· 
Tn'IC AlUEHICAN SUPP I ,jiJM ��NT� 1 t 1 4  and 1 1 1  �) . 
Price 10 cents each. For sale by Munn & Co. and all 
new�dealers. Send for new catalogue. 

Eastman's No. 2 Eureka Camera 
i s  a simple instrument for use with 
glass plates. Makes pictures 3 Yz  x 3Yz 
inches, and has space in back for 
three double plate holders. Safety 
shutter. Fine achromatic lens. 

Prlee, No. I J:nrdlaCamera., wi .. oaf! dnere plat. 
holder, $4.00 

" Extra Double Plate Holders, euh, .'15 
" Eastman'. Ext.n. RapId Dry Plates, 3 �  x 3 %"  per dOll., .35  

For salt! -by all aeal(!Ys. Booklet of Eurt!kas and 
Bicycle Kodaksfru at a![endt!S or by ma£l. 

EASTMAN KODAK CO. 
Rochester, N. Y. 

PROFIT Magie Lan tern and Stereop­
ticon Exhibitions pay well. Small capital needed. 250�page catalog, 

I N T H I S �::;;�Yt��:sn:��8��;,ej}tf�E� of 
IIcA.LLISTEK. Hfll. Opticlan, 411 N"08"u St.. N. Y. 

-- · i ALCO 
A SPLENDID HOLIDAY GIFT. VAPOR 

M AG I C L�����tro\led from bow. Valve movement, 12 to I, 16 to 60 ft. Launches. 'I'win Screws a specialty. 1, 2, 
3. 5, 7, 12 H. P. No licensed enj?ineer or pi lot reo 
quired. Speed and Safety guaranteed. No dangerou� 
�8ph�,ha or Gasoline used. No disagreeable vibration. 

Stage Illusions and Scientific 
Diversions, Including Trick 

Photography. 
By A. ,\ . HOPK IN S. 

:i68 pages. 420 illustrations. Price, $2.50. 

This work appeals to 
old and young alike, and 
it is one of the most at­
tractive holiday books of 
the ye!lr. rl'he i llusions 
are illustrated by the 
highest c lass of engrav­
ings, and tbe exposes of 
the tricks are, in many 
case8, furnished by the 
prestidigiLateurs t h e m ­
selves. Conjuring. large 
8tage ill usions, fire-eat� 
ing, s w 0 r d ·  swallowing, 
ventriloquism, m en t a I 
m a g i c ,  ancient ma..-:ic, 
automata. curious toys, 
stage effects. photograph. 
ic tricks, and the projec· 
tion of moving photo. 
graphs are all well de­
scribed and illustrated, 
making a handsome voJ­
ume. It is t a s t e f u l l y  
printed and bound. 

Acknowledged by the 
profession to be tbe 

!rlr Circulur of Contents and sample 
illustrations free UPOIl request. 

1l11 .... Send, Ten ( 'I'nts in Stamps jor 1897 ('ataloque. 
M a r i n e  Vapor E n g i n e  Co .• ft. J e rsey Av. , J e rsey C ity,  N .J .  

PIERCE 2 ACTUAL H. P .  
PRICE, Complete, $135.00. 
Made for Gas or Gasoline. 
M A R I N E  E N G I N ES TO 4 H. P. 
16, 18 and 21 foot La unch Ont-

fits complete. An sizes 
Stationary to 25 h. p. 
IlY Send for Circular oj size wanted. 

P I E R C E  E N C I N E C O .  
1 7  N .  1 7th  St . ,  Raci ne,  W i s .  

Y�$ ! It'$ CrU� ! 
' " L Il S  V'AZtN "I NE· is operating at a cost of l<! loll ..7� .• � U cent per hour per horse 
power. Other merits just as good. Finely adapted for 

different work. 
O L D S C A S O L I N E E N C I N E W O R K S ,  

Box 418. Lansing. Mich. 
----.� -----

M U N N  & 00. , . Pub l ishers, I SCIENTIFIC A MERI��A�N�O�F�F:I:C:E�, 

__
__ ����������������� 361 Broadway, N. Y. City. 
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r( Something for Nothing 
�e cannot otfer, but our Artistic Hardware is full value and always J!ivp� sati!"'faction. If you 
��0.r::�

e 
ri>g��

i
�}' D���g�:, '� �

o
g:a;ifif�'/Sp'tt: l icatiOll that will greatly help you make a selec­

tion. Sargent & Co., 37 Chambers St., New York 
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Cbt fifty DOllar 

* ,Cribun� 
The Best Wheel for the 
Price in the World. 

Do not think of buying 
until you have seen it. 

tbt famous Blut Stnak. 
tilstn tbiln E"�r. 

Write for Advance Sheets. 1898 Prices Ready. 
pr Secure the Agency if Possible. 

tbt Black mfg. £0. , Erit, Pa. 
liI • • •  ' . ' , . ,  • • • • • • • • • • • • •  " , . ,  • • •  , • • •  , . ' 

J ESSO P'S S T E E LTHB\yr 
F O R  TOOLS,  S AW S  E TC. 

W'!! .J E S SOP & SONS � 2  91 JOHN ST. NEW YORK-

I M P E R I A L  BALL B EAR I N S  AXLE 
'97 

PATTE R N .  

the Leading Carriage Bnilders. 
To R I DE E A S Y ,  C ET R U BBER T I R E S  

The Kelley. Maus & Co. Tire i s  the best on  the market. 
liT Write jor Descriptive Cata�o{Jue. 

K E L L E Y ,  M A U S  & C O . , I m per ia l  Ba l l  Beari n g  A x l e  and 
Vehicle  Rubber Tire  Dept , 439 Wabash Av . .  Ch icag o .  

RAY CAMERAS 
Four Sizes. 

Eight Styles. 
H ave a l l  the  i m p rove· 

m e nts of oth e rs 
and m o r e .  

;rn�etbea�:;l�C:I��;�
e
" 

uHing -o.ur New l'Jatent 
Plate Holder, which 
are the cheapest .. most 
compact and most du r­
able on the market. Cat.alogue Free. 

MUTSCHLER, RO BERTSON & CO. 
1 7 :>  West Main Street, Rochester, N. Y. 

\Vood 
Workers' 

Tools. 
I f  yon use o r  buy Woodworkers' 

';roots, JZou wiU tln-d our - new· cata .. 
logue entitled " WOOD WORK­
ERS' TOOLS," a valuable assistant. It contains 400 
pages, over 1800 illustrations of all that is best in the 
Une of Woodworking 'rools and Machinery. Sent, post­
paid, upon receipt of 25 cents. (You!' money back if 
you're not satisfied, and yon can keep the book too.) 

The Chas. A. Stre l inger Co. 
Add ress Box 1 2�. D E T R O I T ,  M I C H .  

This beats Wind, l:"lteam. o r  Horse 
Pow€r. We o t'fer tbe 

WEBSTER 2l<! actual horse power 
GAS E NGINE 

for $laO, Jesf"l 10� discount for cash. 
Built on iuterchangeal:lle plan. Buil t  
of best material. :Made in lots o f  100 
t herefore we can make the price. Box­
ed for shipment, weigbt fmO pounds. 
.llade for Gas or Gasoline. 

J:ir lVrite for Special Cataloque. 
W E BSTER M ' F ' G  C O . ,  

l()U West 15th Street, CHICAUO. 

T H E  I M P R OVE D GAS E N G I N E .  
Two cylinders in one castiqg. 

Occupies less space and wei�hs 
1ess for it s power than any engIne 
made. Can be used wherever pow­
er is required. Either sta-
tionary or marine. No fire. 
No heat. No smoke. No li­
censed engineer required. 

pr Send for catalogue. 
S I NTZ GAS E N G I N E  CO . .  

Grand Rapids, 
Mich ., U.  S. A. 

Jlr� You 
Jln In��ntor ? 

Or are you interested in Inventions -1 In either 
case you like to know what is going on in the way 
of New Discoveries, the Improvements in Machin­
ery and Manufactures, the Advancement of 
SCience, the latest Inventions in Mechanism, 
Chemistry. Electricity, Photography. etc. Tbe 
st.andard authority on all matters of Science and 
the Mechanical Arts is the 

Stitntifit Jlmtritan 
a sixteen-page illustrated week] y, that costs $3.00 

a year, or $1.[)() for six months. Everything of 
interest to Scientists and Scientific Students, In­
ventor8, Patentees, Engineers, Chemists, Manufac· 
turers, etc., is gat.hered from all parts of t.he world 
and duly recorded in its pages. 

Send Check. Draft or Money Order payable to 

MUNN & CO.. Publishers. 
36J Broadway. New York City. 

PRINTING INKS 
Tbe SCIENTIFIC AMERICAN is printed with CHAS. 

ENEU J [)HNSON & OO.'S INK, Tenth and Lombard 
St •• , Philadelphia, and 47 Rose !it opp. Duane, New York 
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