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THE EFFICIENCY OF THE STEAM TURBINE. 
The communication from the Hon. Charles A. Par­

sons, which we publish in our cor�-espondence columns, 
will be read with great interest by every one that is 
interested in the development of the steam turbine, 
whose performance in the closing years of the nine­
teenth century afford s reason to believe that it is to 
be the steam motor of the twentieth. We would draw 
particula·r attention to the economy shown in the 
two 1,UOO-kilowatt turbine plants at Elberfeld, Ger­
many, where the trial tests revealed a steam con­
sumption of 11.9 pounds per indicated horse power per 
bour. In this connection mention may be made of  
the comparative test carried out recelltly of the Par­
sons turbines installed in the works of the Westing­
house Air-Brake Company, where the old reciprocating 
steam engine plant and the new turbine plant were 
each run for a week, careful measurements being made 
of fuel and water. During the d ay the saving in coal 
snown by the turbines averaged 35.7 per cent, and the 
saving in feed 'Water 29.8 per cent, the economy being 
in great measure due to the turbines, and in part to 
the electrical transmission. 

The paper read by Prof. Thurston, at the recent 
annual meeting of the American Society of Mechanical 
Engineers, on the steam turbine, is at once an emphatic 
tribute to the excellent work which has already been 
accomplished by the steam turbine, and a prediction of 
its future triumph. The author's opinion of this form 
of motor, considered as a prime mover, il! evidently 
summed up in the title of the paper : "The Steam 
Engine of Maximum Simplicity and of Highest Ther­
mal Efficiency." 

It is not possible to give here any extended review 
of this valuable article, which is published in the 
current i ssue of the Sl:PPU;;\lE�T. and it will be suf­
ficient to summarizE, the results of the test!! and give 
the final conclusions. In the test of a Parsons com­
poun� turbin'e made by Prof. Ewing in August, 1892 ,  
the consumption when making use  of superheated 
stearii"an'd -a jet condenser fell to about 16 pounds  per 
indicated horse power per hour. Recent trials with 
tne Parsons turbine constructed by the Westinghouse 
Machine Company, of this country, give the fotlowing 
economy of steam, the steam being practically d ry dur­
ing the trials. At full load; 16.4 pounds of steam were 
con;,umed per electric horse power per hour ; at % 
load, 17 pounds; at % load, 18.2 poun d s ;  and at :JA, 
load,  22 pounds of steam per electrical horse power 
per hour. Regalning these remarkable results, Prof. 
Thurston says: •. It wi'll be particularly interesting to 

observe that the loss of efficiency with decreasing 

loads is  less marked than with the common forms., of 

engine." From a table published by the Continental 

European representatives of the De Laval Steam Tur­

bine �ociety, showing the consumption of dry steam, 

we gather that the _ consumption in
' a condensing 

De Laval turbine varied from 34.8 pounds' i .n a 3-
horse power engine to 15.8 pounds per horse power per 

hour in a 300-horse power engine. In  tests of the 

De Laval turbine reported by Prof. Goss, the lowest 

result obtained with 10 .33 brake horse power was 

47.8 pounds of steam per brake horse power per hour. 

'lhe ;tests 'of a 50 horse power De Laval turbine by 

Prof. Cederblom at Stockholm showed a consumption 

of 19.7. pounds  of steam per horse power per hour at 

the brake. In this connection Prof. Thurston draws 

attention to the fact that the gain in economy pro­

gresses in  the steam turbine with increasing loads up 

to the :l(mit of the power of the machine, in which 

respect i t. departs markedly from the case of the com­

mon fOrms of engine. The Curtis steaI;n turbine Is 
reported as having given a performance with 130  

pounds steam pressure, and 28 inches of vacuum, of 24 

to 27 pounds of steam per brake horse power per hour. 

Th�' 
conclusions of the paper are: 

First: The steam turbine thermodynamica11y ap­

proxfmates in its real form more closely to the i deal 

than�any other.type of.heat motor. _He cycl'llac�iI. 

only 'the- i ntroduction of the Carnot compression. 
Second : It is entirely free from that waste which, 

in the fial !Iteam en�ine of common type, constitutes 
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usually, if not invariably, the most important of its 
extra thermodynamic losses. 

Third: It is peculiarly well fitted for use with those 
very high steam pressures as we now regard them, 
which must ultimately be resorted to by the engineer 
in his endeavor to improve the efficiency of heat 
engines. 

Fourth: It  is limited in speed of rotation only by 
the strength of its materials of construction. 

Fifth : It is especially suitable for use with super­
heated steam, it having no rubbing parts on which 
lubrication may be difficult, and the limit of super· 
heating being found only at that point at which in­
creased temperature of metal produces an objection­
able amount of reduction of tenacity. The limit of 
superheat is fixed with this machine at the boiler 
itself. 

Sixth : Friction is  peculiarly active for evil in  this 
motor, and it must be guarded against by using small 
diameters of journal, by freedom from contact of part 
with part, by the minimizing of fluid friction by the 
use of superheated steam, and by the remova'l , as far 
as practicable, of the atmosphere, air, or vapor from 
about the revolving wheel. 

Seventh : The wastes of the steam turbine are all 
extra thermodynamic, with the exception of the loss 
due to the absence of adiabatic recompression. They 
consist of ( al Journal friction, which is  made a mini­
mum by the use of flooded bearings and a light un­
guent ; ( b )  fluid friction between the disk and the 
leakage of steam or suspend€d moisture in the jet, 
which may be made a minimum by superheating ; and 
fluid friction between.the disk and its inclosing atmos­
phere of vapor,:-which-may be minimized by the em­
ployment of a good-condenser; ( c )  .loss of heat and of 
steam -by leakage which may be reduced to a minimum 
by durable materi!J,l; 'fine workmanship and close fits ; 
( d )  waste by incompl.ete expansion ; and finally ( e )  
thermodynamic waste by failure to secure complete adi­
abatic recompression of the fluid-a peculiarly difficult 
matter in steam turbines, since it probably involve., thp 
employment of a separate vapor·compression pump, 
and an amount of added work and cost which may' 

introduce losses more than compensating its gains. 
. .  I .  

THE SHIP-SUBSIDY BILL. 
There are some questions of great national import­

ance which, because of their complexity and the many 
side issues which attach to them, are peculiarly liable 
both to misunderstanding and misrepresentation. To 
this class belongs the ship-subsidy bill ,  a measure 
which has been defined and explained by its friends 
with a clearness of definition, and an honesty of pur­
pose, that are OnlY equaled by the misrepresentation 
( much of which we are willing to believe is quite un­
intentional ) with which it has been clouded by its 
enemies. 

The confusion of ideas regarding the present state of 
our shipping iu.t&'ests is due largely to the fact that, 
in much of the written and spoken discussion of the 
subject, there has heen no distinction made between 
those shipping interests which are protected and those 
which are not. To avoid such confusion, we will ask 
our readers to omit from the present consideration 
that portion of our shipping which is included under 
the term " lake and coastwise," and to bear in  mind, 
also, that in excluding this we exclude by far the larg­
est portion of the tonnage that carries the flag of the 
United States. Our lake and coastwise shipping must 
be omitted for the reason that it is secured against 
foreign competition by a sweeping law which forbids 
any foreign ships from engaging in this particular: 
trade ; the fostering effect of which law is seen in the 
fact that our lake' and coastwise traffic is both healthy 
and highly remunerative, and is increasing by leaps 
and bounds. 

When we come to consider our merchant marine, 
however, we find tllat i t  i s  exposed to the direct com­
petition of  maritime nations, who are able to build 
and operate their ships at a cost so much lower than 
ourselves, that any hope of successful competition is 
out of the question. The ship·subsidy bill has been 
drafted with the idea of affording such assistance to 
the merchant marine as shall place it on equal terms 
of competition with the rest of the world.  

I t  is a matter of fact, as we shall show, that under ex­

isting conditions the United States cannot compete suc­

cessfully with other nations either in.the first cost, the 

cost of maintenance, or the cost of operation, of ocean· 

going steamers. It is a matter of opinion, whether, as 

a question of broad, far-seeing policy, the Treasury of 

the United States should render to the shipowner., 

such temporary financial assistance , in the early years 

of  a serious and determined effort to move up to our 

proper position among the mantlJne nations of the 

world ,  as will place us on equal terms, and give us a 

reasonable hope of being ultimately able to maintain 

and improve. our position without such national aid. 

It is  a matte.r of fact. that although the cost of. tbe 

crude material for shipbuilding is not materially 

greater in this country than abroad, the cost of labor 

is  so considerably greater that there is  an ultimate dif-
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ference in cost per ton of the ship at the date of her 
launching in favor of the foreign builder of at least 20 
per cent. It is a fact that whereas the " Pleiades," a 
3 ,750-ton cargo steamer, of 9% knots speed,  which has 
the distinction of being considerably the cheapest 
cargo steamer ever built in this country, cost $275,000. 
the British steamer " Masconomo," of 4 ,200 tons, and 
10 knots speed, cost only $217 ,0110. It is a fact, more­
over, that while the annual charges on the " Pleiades," 
based on the cost of construction, amount to $44,000, 
the annual charges on the " Masconomo " amount to 
only $34 ,240 .  I t  is a matter of fact that while the 
total annual wages paid to the crew of the " Pleiades" 
amounts to $14 ,580 ,  the total annual wages paid out on 
the " Masconomo " amounts to only $11 ,751 ,  while the 
total wages paid out in  one year to the British ship 
" Pinedene," of about the same size and type as the 
others named, amounts to only $9 ,505 .  It  is  a matter of 
fact that a mass of statistics, gathered and digested by 
the Commissioner of Navigation for the United States, 
shows that in the cost of  construction of  cargo steam­
ers there is  an average difference in favor of Great 
Britain of 20 per cent, and in cost of operation of 33 1-3 
per cent. It is a matter of fact that the possibility of 
carrying on a profitable competition under such une­
qual conditions has discouraged the investment of  cap­
i tal in our merchant marine, ana has diverted it into 
the more promising channel offered by our protected 
and flourishing lake and coastwise trade. It is a mat­
ter of fact that owing to the stagnation of our mer­
chant marine we are now paying out annually, at a 
conservative estimate, $ 240,000,0(10 to foreign ship­
ownere for carrying our rapidly increasing exports 
across the seas. 

In the presence of these facts we are confronted by 
the question as to whether it is consistent with the 
commercial interests of the nation, to say nothing of 
its proud traditions, that we should be beholden to a 
foreign flag for the transport to foreign markets of 
the multiplied products of our fields and factories. The 
ship-subsidy bill has been drawn up under the convic­
tion that, contemporaneously with the present enor­
mous i ncrease in our manufactured exports, there 
should be a determined national effort to resuscitate 
our merchant marine, and place ourselves in a position 
where we can act as the carriers of our own products 
and thus secure the rich returns upon our industries, 
i n  their entirety, where now so much of it it! diverted 
elsewhere. On the other hand, the opponents of the 
bill profess to be perfectly satisfied with the existing 
situation, and quite willing to allow the foreigner, as 
long as he can carry our goods more cheaply than our­
selves, to do so. 

Without making any obvious comment upon the 
unprogressive spirit which lies behind such an atti­
tudE>. we offer the following considerations : Fi rst. 
that bdch an attitude means the practical abandonment 
of  any considerable development of deep sea shipping 
in America. Secondly, that this involves that the 
United States must be destitute of any numerous or 
adequate auxiliary merchant marine. Just what this 
i mplies may be best understood by reference to the 
deplorable muddle into which our transportation was 
thrown, when we put our little army into Cuba, and 
endeavored at the close of the war to brIng the disease· 
smitten victims home again. A numerous auxiliary 
merchant marine is an indispensable accessory to dis­
tant foreign possessions ; and it is a fact that, al­
though we disdain to designate our little affair in 
the Philippines by the name of .. war," i t  has lately 
been necessary for our Quartermaster Department to 
charter, in addition to our considerable fleet of t.rans 
ports, no less than forty vessels to carry supplies to 
the Philippines alone. Lastly, we invite consideration 
of the fact that if  Great Britain,  which acts so largely 
as our carrier on the high seas, were to be at war with 
us, a contingency which, though unlikely and greatly 
to be deprecated,  is yet a possibility that must never bp. 
lost sight of, we should be utterly unable to get our vast 
and rapidly increasing exports out of the country. Ger­
many could carry but a part of it, and her commercial 
instincts are not so altruistic but that she would make 
haste, by an enormous increase in rates, to reap a rich 
harvest. The loss from this source alone would 
amount to more than the annual amount of subsidy 
asked by the present bill for many years to come. 

The question before us, then, may be stated suc­
cinctly as follows : Is it desirable that the nation as a 
whole should transfer from the national treasury t·) 
the individual shipowners the money equivalent ( $ 9,­
OOO,OUO a year ) of the actual disadvantages under 
whieh our shipowners labor as compared with the ship· 
owners of a competing nation? After a careful revie·.v 
of the whole situati on, it appears to us that such, 11 
policy, if carefully followed out for a period of yea1;.�. 
would so far stimulate ocep'�·going shipbuilding, that 
the decreased cost of production due to increased out­
put, the decreased fixed charges, and the decreased ca'lt 
of operation due to improved ships and better methods, 
would enable us SOOlier or later, and rather sooner tha!1 
later, to dispense with the subsidy and take our place 
as one of the great maritime nations of the world. 
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THE THIRTEENTH ANNUAL MEETING OF THE 

GEOLOGICAL SOCIETY OJ? Aln.ERICA. 
BY EDMUND O. HOVEY. 

The thirteenth annual meeting of the Geological 
Society of America was held in the assembly hall of 
the Albany ( Boys ) Academy on December 27 . 28 and 
29, 1900,  under the presidency of Dr. G.  M. Dawson, 
C.M.G., F'.R.S . ,  director of the Geological Survey of 
Canadr.. About fifty fellows of the society were in 
attendance, which was considered a large number, 
in view of the distance of the place of meeting from 
the large centers of population on the Atlantic sea­
board . Thirty-eight papers were presented for read­
ing, e!')ven of which were read by title only, on ac­
count of the absence of their authors. The compara­
tively small number of papers actually read gave 
arnplc opportunity for discussion, and this was a very 
valuable feature of the meeting. The address of wel­
come by the Hon. T. Guilford Smith, chairman of 
the State Museum Committee and member of the 
Board of Regents of the State University, was histor­
ical in character and dwelt especially upon the little 
known Geological Society 'of Pennsylvania, which had 
a very brief existence in 1835 and 1836, and was the 
first geological society formed in this country. In the 
address of welcome by Dr. F.  J .  H. Merrill attention 
was called to the fact that the sessions of the so<;iety 
were being held in the meeting room of the old Al­
bany Institute, which was an active patron of sci­
ence for many years and which originated the move­
ment which resulted in the establishment of the geo­
logical and palreontological survey of the State of New 
York mF.ny years ago. Dr.  J. M. Clarke, the other 
member of  the local committee, in his welcoming 
speeeh spoke of the fact that the room in which the 
present meeting was held was the one in which Prof. 
Joseph Henry made his famous and historic demon­
stration of the electric telegraph. Forty-four years 
had passed since the last preceding general meeting 
of geologists had taken place in Albany. 

Dr. Dawson's presidential address was entitled " On 
the Geological Record of the Rocky Mountain Region 
in Canada " and gave·a succinct resume of the results 
of thirty years study of that vast aNa by the Geologi­
cal Survey of Canada, which began under Dr.  A. R. C .  
Selwyn and James Richardson and has  been continued 
by Dr, G. M. Dawson and Messrs. Amos Bowman, J, Mc­
Evoy, R. G. McConnell, J. B. Tyrrell, R. W, Brock and 
J. C. Gwillim and their assistants. The Cordilleran 
region in Canada is much narrower than that of the 
united States, being only about 400 miles in width, and 
the mountain ranges preserve .a quite close parallel­
ism with the coast of the Pacific Ocean, and the geolog­
ical features accord with the physical. The result of 
this is that the geological horizons have great longi­
tudinal extent, while their transverse section is com­
paratively narrow. The region falls into five natural 
sub-divisions : the Laramide geosyncline, comprising 
the Rocky Mountains proper, forming a belt sixty 
miles wide along the eastern border of tne Cordillera ; 
west of tn.s a belt 140 miles wide,  made up of a some­
what irregular and sometimes interrupted series of 
mountain systems to which lne general name of the 
gold ranges has been applied ,  and embracing the Pur­
cell, Selkirk, Columbia and Cariboo Mountains ; still 
further west the interior plateau Of British Uolumbia, 
which has a breadth of 100 miles and is well-defined for 
a length of about 500 miles, with an average elevation 
of about 3 ,500 feet ; still further west the coast ranges 
of British Columbia, which form a belt 100 miles in 
width -'itnd extend along the border of the Pacific for 
more than ·900 miles, beginning near the estuary of the 
Fraser River ; finally, the long, ridge-like highlands of 
Vanc<)uyer � I sland and the Queen Charlotte I slands,  
whIch stand upon the real border of the continental 
plateau. Dr. Dawson then took up in order each of the 
great ·geological systems represented In the region and 
discussed its features and phenomena in detail, bring­
ing his address to a close with the following words : 

The most striking points evidenced by the geologica:l 
record of the Rocky Mountain region of Canada may be 
summarized as follows : 

There was an enormous thickness of strata accumu­
lated, both to the east and to the west of the Archrean 
axis. In the Laramide geosyncline ( that of the Rocky 
Mountain s proper ) the beds no doubt. attained the full 
thickness of more than 46,000 feet. In the western and 
wider geosyncline it is not so certain that all the for­
mations were ever actually superposed at any place or 
time, but their volume cannot have been less than those 
in the Laramide geosyncline,  and their total measured 
thickness is much greater. 

There is a great proportion of volcanic materials in 
the western geosyncline and the region is characterized 

by the recurrence of vulcanism throughout the geo­

logical time-scale, resulting in the production of mass­
ive volcanic formations in the Cambrian, Carbonifer­
ous, Triassic, Cretaceous and Miocene. 

The recurrence of folding and disturbance parallel 
to the border of the Pacific Ocean baEin and the con­
current great changes in elevation of the land relative­
ly to the sea both continued down to quite recent 
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geological times, the latter even into the Pleistocene. 

There are tremendous energy of denudation, in part 
due to the events just referred to, but also dependent 
upon the position of the region on the eastern border 
of a great ocean, where in northern latitudes an ex­
cessive rainfall must have occurred at all period s on 
the westernmost moun tain ranges. No compara ble de­
nuding has been probably exercised on the eastern 
side of the continent in simliar latitudes since the defi­
nition of the Pacific and Atlantic Ocean basins. 

During the year the society has lost one member by 
death, Franklin Platt, of Philadelphia, who was one of 
the six assistants chosen by J. P. Lesley to undertake 
the second geological survey of Pennsylvania. He 
chose bituminous coal as his field of work, but afterward 
left the pursuit of pure science and went into commer­
cial life as the head of a coal company. 

Eleven new members have been added to the society's 
lists and the present enrollment is 248. The new 
officers for the ensuing year are : president, Charles D.  
Walcott ; and vice-presidents, N. H.  Winchell and S .  F. 
Emmons. The next meeting of the SOciety will be helJ 
in connection with Section E of the American Associa­
tion for the AdvancAment of Science in Denver next 
August. The annua'! dinner of the society was the 
usual informal, enjoyable affair, under the leadership 
of Prof. B. K. Emerson. An account of the Albany 
meeting would not be complete without an appreciative 
mention of the elaborate reception tendered to the 
society by Dr. F.  J. H. Merrill, State Geologist of  
New York, which gave the members opportunity to  
meet many of the best know!> of Albany citizens. Ab­
stracts of the papers read at the business sessions of 
the society will shortly appear in the SCIEXTIFI:] AMEH­
ICAX S{;PPLEMEXT. 

. ' ... 
PROPOSED IMPROVEMENTS AT THE SAULT STE. 

MARIE CANAL. 
The first ship canal around the rapids of the Sault 

Ste. Marie was built  by the State of Michigan, and 
completed in 1855 at a cost of nearly $100,000.  It was 
but 350 feet in length and contained two locks, but in 
its time it served greatly to stimulate trade on the 
Upper Lakes. The rapid development of the Lake 
Superior country and the consequent increase of com­
merce soon taxed the capacity of the canal. In  1881  
the  old canal was superseded by one  of modern pro­
portions. The single lock was 515 feet in length, with 
a width of 60 feet at the gates and 80 feet in the cham­
ber and a depth of 14 feet over the sills. The total 
cost was $ 2.150,000.  

The opening of this second canal relieved the con­
gestion only temporarily ; for great as was the tonnage 
passing this point during the period of the old canal's 
existence, from 1855  to 1881 ,  the growth of traffic dur­
ing the next period was even more rapid. In 1870, 
after the old canal had been open 15  years, the total 
annual tonnage was 691 ,000 tons. In 1894 ,  when a 
third canal was built, the tonnage had risen to 1 3 ,-
110,363 tons per annum. In the meanwhile the Cana­
dian canal at this point had been opened to traffic. 
The third American canal, which is now to be en­
larged,  is composed of two locks ; the larger, the Poe 
Lock, having a length of 800 feet and a width of 100 
and a depth over sills of 20 feet 6 inches; and the 
Weitzel Lock, with a 'length of 600 feet. The im­
provements to be recommended at the next session of 
the Rivers and Harbors Committee of Congress pro­
vide for the enlargement of the Weitzel Lock to a 
length of 1 ,600  feet, a width of 100  feet, and a depth 
over the sills sufficient to accommodate the largest 
lake vessel either afloat or building at the time the 
work is begun. These plans, which will undoubtedly 
be carried out during the next few years, will make 
this canal connecting these two great lakes by' far 
the most important in the world . Through this 
channe'! of traffic there passes in eight months of the 
year a tonnage greatly in excess of that which passes 
through the Suez Canal or enters the port of London, 
or of New York, during a year. 

Two-score years ago there were less than 1 ,000 lock­
ages annually through the canal. During the past 
season there were often that many per week. The 
lockages for the season aggregated nearly 20,000.  Of 
the vessels carrying traffic through this canal, some 
4 ,000 in number, all save about one-twenty-fifth were 
American vessels. The total value of the cargoes 
carried through this canal annually is nearly a quarter 
of a billion dollars. In favorable seasons freight is 
carried at a rate of less than one mill per ton for each 
mile transported-about one-third of the lowest rail­
road rate. The tonnage of the Sault Ste. Marie canals 
for the past year exceeds 25,000,000 tons. 

The importance of the Sault Ste. Marie canals in 
interlake commerce is 'little appreciated. The canals 
have assisted in the great development of the lake 
carrying trade in cereals and copper and iron ore. 
In four years the traffic in iron ore has increased from 
'ess than 150,000 tons to more than 11 ,000,000 tons an­
nually, and in the same time there has been built up a 
trade in coal on Lake Superior of more than 3,000,000 

tons annually. Even the last lock constructed by our 
government at Sault Ste. Marie was not <iesigneJ 
with a view to the present great demands. Hence the 
uumerous blockades of vessels, which have proved ex­
ceedingly costly to ship-owners and merchan ts. Th:.' 
enlargement of the canal now proposed will obvia':� 
these annoyances and provide adequate facililies. Be.': 
these improvements will be only a part of the gre::.� 
plan for the development of lake commerce. Already 
our government has spent about $7 ,500,000 in canul 
construction at this point, and an additional $3 ,OOO,O()0 
has been expended in the maintenance of the call::-J. 
The improvements now planned will bring the grand 
total of expenditures of the United States government 
to nearly $20,000,000.  

---- - -........... _, ...... _-----
MOVING PICTURE LITIGATION. 

The question of priority in moving picture patents 
has just come up for argument in the United States 
Circuit Court for the Southern District of New York, 
the suit being brought by Mr. Edison against the 
American Mutoscope Company. The patent, for which 
the suit was brought, was No. 589,168 ,  granted AuguJt 
3 1 ,  1897, to Mr. Edison , and its claims alleged to be in­
fringed are numbers one, two, three and five. The 
first three claim!: deal with the picture taking .ma­
chine, including the single lens camera, the single 
tape-like film and the rapid-feed movement for feeding 
the film and turning on and off the light. The fifth 
claim embodies the continuous translucent film with 
the pictures upon it. The brief and arguments state 
that by employing a single lens camera the pictures 
were all taken from the same point of view and by 
making the movable part of the apparatus a tape-like 
film, the necessary high speed for securing the re­
quired large number of pictures per second could be 
produced with out duplication of the film, and this 
film could be given the considerable length necessary 
for the continuous taking of pictures over an extended 
period of time without increasing the weight of the 
moving parts unduly. The resulting picture strip pos­
sessed all the essential characteristics for successful 
use in an exhibiting apparatus, and permitter� of the 
direct printing of positives upon a similar filII'. The 
strip thus produced had pictures taken from the same 
point of view and arranged in a continuous straight 
line sequence throughout the length of the film and 
equi-distant from each other, thus permitting of its 
use in simple and practical forms of exhibiting appa­
ratus. The complainants stated that a single tape-like 
film that could be moved with sufficient rapidity to 
secure the rapid succession of photugraphs with a 
single lens was an epoch-making invention. The idea 
was conceived by Mr. Edison in 1889 ,  but the develop­
ment of the idea and the formation of the company 
required so much time that it was not until 1894  that 
he placed upon the market machines employing the 
picture film made on his camera. The films and ma­
chines were on the market for two years when the 
great success of the enterprise caused others to enter 
the field . 

The defense contended that the apparatus was based 
on the " persistence of vision," which had bean 
known for a century, and that the claims in the pat­
ents referred to had been anticipated by prior patents 
and in printed matter. The prior state of the art was 
reviewed at great length. It was contended that many 
moving picture cameras for using long tape-like films 
had been invented before Edison's alleged invention, 
and that the rapid progress in the art of recent years 
was the result of the invention of the Eastman cellu­
loid film and was not particularly due to the apparatuc; 
devised by Edison. A decision will probably be ren­
dered in a few weeks. 

...... 
DEATH OF LORD ARMSTRONG. 

Sir William George Armstrong, first Lord Arm­
strong, 

·
who died on December 27, 1900 ,  was one of a 

little group of inventors and manufacturers who have 
made modern armament what it is. He was born in 
1810, and he early took deep interest in science and 
mechanics. H� invented the hydro-electric machine, 
a most powerful means of developing frictional elec­
tricity. For this he was elected a Fellow. of the Royal 
Society. His ,next inventions were an electric crime, 
and the accumulator by which an artificial head of 
water is substituted for the natural head, gained only 
by altitude. He greatly extended the application of 
hydraulic power to a variety of purposes, and finally 
with some friends founded the Elswick Engine Works. 
In 1854 he first became known as an inventor of war 
material. In that year he put out the gun which bears 
his name, and presented the patents to the govern­
ment, and he was knighted in recognition of his un­
selfish patriotism.  His system was extended to guns 
of all sizes, the primary principle being the coiling of 
one wrought iron tube over another until a sufficient 
thickness has been reached. The Elswick company is 
one of the largest manufacturing concerns of its kind 
in the world, and is taking a leading part in the de­
velopment of artillery and other implements of war. 
Sir William was given a peerage in 1 887. 
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A NEW QUICK·FIRING GUN. 

The really wonderfu! iG',rrovement in the resisting 
power of  light armor of 11-. '" and six inches thickness, 
such as covers the watnline and guns of modern 
crui sers, and the seco;}lL;'J batteries of warships, has 
emphasized the necessity of providing a gun inter· 
mediate in weight ancl power between the 8·inch 
breech·loading rifle and the 6·inch rapid·fire gun-a 
weapon that shall embody something of the .armor· 
penetrating ability 
of the one with the 
rapidity of fire of 
the other It is  
certain that the 6· 
inch gun is incapa· 
ble of penetrating the 
best Krupp armor at 
o r d i n  a r y fighting 
ranges even if it hap· 
pens to strike a blow 
normal to the sur· 
face. On the other 
hand the long cali· 
ber 8·inch gun is 
more than equal to 
the task; moreover, 
the weighr of the 
ammunition of the 
latter weapon i s  
such as to prevent 
the attainment of 
the desired rapidity 
of fire. 

The 7 . 5·inch gun 
herewith illustrated 
was built to meet 
the demand for a 
weapon intermediate 
between the 8·inch 
and the 6·inch. It  
was  built by Vick-
ers, Sons & Maxim, Limited, of Sheffiel(], England. I ts 
design is similar to that of the 4 .7  quick·firing gun 
with Which the Briti sh navy has been so extensively 
armed. The gun itself i s  386.7 inches in total length. 
with a bore 7 .5  inches in diameter. It is constructed 
on the wire·wound principle, and, including gun, 
breech·mechanism, shield, and mounting, represents a 
weight of 26 tons 151h cwt. Its principal dimensions 
and ballistics are as follows: 

Length of bore . ... .. .. . _._ . . . .  3i" inchcs =;,0 calibers. 
Diameter. .... . . . . . ........ ..... 7.!) 

Lcngth of chamber ............ . 
Diameter. 

'VCi,! .. dlt of g'l1l1 awl lllcehanis:.lll. 

'Veig'ht of Inounting COlllpictc 

with 3-in"h .hielcl. . . . . . . . 

r>l.2ii 
11 
16 tons 1 cwt, 

111 .. 14J.i! .. 
'Veight of eOl'(lite eharg'c... .. r,() pounds. 

'veight of projcctile........... 200 
Maximum ]ll'CSSUI'C . . • • • • •  , . .. Ii tons. 

Mu,zlc "elodty (feet pel' 

.cconrl) . .. . . . ... .. . . . . . ... . 2,mO 
�luzzlc cncrg'y (foot t()n�). .... 1l.H2; 

The angle of elevation is 16 degrees, and of depres­
sion 10 degrees, while the rapidity of firing is six 
rounds per minute. The center pivot upon which the 

View Showing Portion of Ditch and One of the 

Tunnels. 

gun is mounted consists of a steel top carriage resting 
on a horizontal roller bearing on a steel pivot. The 
cradle in which the gun is free to slide during recoi l 
is cylindrical , and attached to the cradle are three 
cylinders, one to overcome the recoil, and the other 
two-one on each side of the recoil cylinder-contain 
the springs for running the gun up to the firing posi-

1 ,itutift, �lUtti,au. 
tion after the recoil. The connection between these 
three cylinders and the gun is made by arms project· 
ing fron the breech ring. The whole weight of the 
moving parts. gun, cradle, and carrriage, is  bll.lanced 
on the roller bearing before i'eferred to, thus making 
the training of the gun very easy. The elevating and 
training operations are pel'formed by the rotation of 
two handwheelE placed '.:onveniently to the shoul· 
derpiece against which the gunner leans. Anti·fric-

THE NEW VICKERS-MAXIM 7 5-INCH RAPID-FIRE GUN. 

tion bearings are used where most required, so that 
these operations are easily and readily performed, not­
withstanding the tremendous weight of the mass to be 
moved. 

The recoil cylinder differs in no particular from 
those usually employed. The shield which is  shown in 
our illustration, and whiCh is 3 inches in thickness 
with a gross weight of 2 tons 1 cwt., is  of the usual 
casemate pattern. An electric contact is fixed on thll 
cradle, and it is so arranged that unless the gun is 
in the firing position i t  cannot be fired. The sighting 
arrangement is so adjusted that only a small aperture 
in the shield is necessary. 

The most salient characteristics of this type of 
mounting are as follows : Increased protection from 
shell fire by the construction of the top carriage, which 
is of considerable thickness, and the general arrange· 
ment of the several parts are well disposed and are 
under exceptional protection. They are also in few 

Large Syphon Across Maliko Gulch. Diameter of pipe, 
44 inches; length, 815 feet; depth of gulch, 350 feet. 

LOWRIE IRRIGATlON DITCH ; HAW AllAN ISLANDS. 

parts, and easily. kept in repair, thus n,�cessitating 
very little attention. 

The loading gear consists of a shot tray pivoted on a 
bar at one side of the cradle so as to move with the 
gun during elevation or depression, and capable of 
swinging on its axis in such a manner that the Ion· 
gitudinal axis of the tray is always parallel to the 

J ANUARY t�, 1901. 
axis of the gun. The tray is controlled by a worm and 
worm wheel gear, actuated by a hand wheel suitably 
mounted near the breech; on the left hand side of the 
gun a clutch is provided so that the worm gear may 
be put out of action if  necessary and the tray con­
trolled by hand only if desired. A safety arrange· 
ment is provi ded to insure that the loading gear and 
the breech·mechanism will not collide during the opera· 
atlOn of either, and that the gun cannot be fired until 

the loading gear IS 
out of the line of 
recoil. 

-----.. ..... ---
IRRIGATION IN THE 
HAW AllAN ISLANDS. 

On the island of 
Maui, one of the 
larger islands of the 
Ha waiian group, an 
engineering feat has 
just been successful· 
ly carried through 
that has not its 
equal in the Pacific 
I slands. To supply 
water to the Spreck­
elsvi lle plantation, 11 
canal has been dug 
along the slopes or 
the great crater of 
Haleakala, and by 
it a stream of water 
flowing 50,000,000 
gallons d a i I y is 
brought a distance 
of 22 miles and 
thence distributed 
over the plantation 
lands, 

It was no ordi-
nary undertaking, 

the building of this great canal , for in those 22 miles 
from Kailua Gulch to Spreckelsville there were 
gluches and canyons by the score, each of which had to 
be crossed, and there were a dozen or more high ridges 
to pass, through which it was necessary to dig tunnels, 
some of Which were nearly half a mile in length. But 

. thanks to the energy of the manager of the plantation, 
the ilitch was plowed and successfully carried through, 
By its means 6,000 acres of cane land was reclaimed ; 
land which had before been considered waste and bar­
ren ; where nothing grew but lantana bushes and here 
and there a few algero bas. In another year it is l ikely 
that all this land will be placed under cultivation and 
will flourish with green cane. 

Some statistics with reference to the canal will be 
of interest. Work on the ditch was begun on July 28 ,  
1899 ,  and the water was flowing through it on Septem' 
ber 6, 1900. The work of completing the ditch had 
been much delayed, owing to the epidemic of plague 
whiCh afflicted the islands in the past spring. Its 
actual length, from Kailua Uulch, where the water is 

Kailua Waterfall. All of this is Conserved by the 

Ditch. 

taken out, to the boundaries of Kihei plantation, at 
the farther side of Spreclcelsville plantation, is  2UI 
miles. In this distance there are no less than 74 tun­
nels, with an aggregate length of 20 ,850 feet, or nearly 
4 miles, The longest of these tunnels is 1 ,955 feet in 
length, and there are several which run over 1,000 
feet. Of open excavation, there are 85,957 feet, and 
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there are 19 flumes whose length aggregates 1,965 
feet. 

But the most striking feature of the ditch is the 
manner in which it is carried over the numerous 
gulches which scar the sides of the great extinct cra· 
ter. Some of these gulches are very deep, and their 
sides are nearly perpendicular. To cross them pipe 
lines are used, not stretched across on trestles, but 
following the less expensive and more stable method 
of dropping into the gulches and allowing the water to 

THE ZODEL FLEXIBLE COUPLING. 

flow on the principle of the inverted siphon. Of these 
siphons there are twelve along the line of the ditch, 
all built of quarter-inch pipe, 44 inches in diameter. 
Their aggregate length is 4 ,760 feet, or nearly one 
mile. The largest of them crosses Maliko Gulch, a 
gash in the slope of the volcano which stretches nearly 
from the summit to the sea, and which is 350 feet 
deep and less than a quarter of a mile wide. Across· 
this gorge it seemed next to impossible to carry a 
siphon, but Engineer E. L. Van Del' Neillen, who 
planned the ditch and carried it successfully to com­
pletion, succeeded in doing the work. A photograph 
taken a week before the completion of  the ditch is 
published with this article. 

The completion of this great canal, which has been 
named the Lowrie Irrigating Canal, after the gentle­
man who conceived it and pushed it to a successful 

SECOND TALLEST CHIMNEY IN ENGLAND-HEIGHT, 

367% FEET, 

J Citutific !utttican� 
finish, marks a new era in Hawaii. By it have been 
demonstrated the possibilities in bringing water from 
distant spots in the rain belts, of which each of the 
islands boasts, to the comparatively dry regions which 
constitute a great portion of the area of many of them. 
The Lowrie Canal cost $250,000,  but it will mean rich 
returns to the stockholders in the plantation which 
it supplies with water; and other plantations all over 
the group will doubtless emulate the example of the 
enterprising manager of Spreckelsville and put in 
similar irrigating canals. WAlll-; WARREN THAYER. 

THE ZODEL FLEXIBLE COUPLING. 
The firm of Escher, Wyss & Company, of Zurich, 

Switzerland. made a fine exhibit at the Paris Exposi­
tion of engines, refrigerating machinery and paper­
making machines. A mong the novelties which were 
shown !Jy them was the Zodel flexible coupling, which 
is exten�ively used on the Continent for the direct 
coupling of dynamos, turbines. etc. Two disks pro­
vided with flanges are �ecured to the ends of the two 
shafts which are to !Je coupled . The flanges, one of 
them lying inside the other, are perforated by a series 
of slots through which is  threaded a leather or a cot­
ton belt, so that the short stretches of !Jelt lying be­
tween the flanges have a nearly ta ngential position, 
so that they effectively transmit the tangential driving 
effort without waste tension in the !JelL The Engineer, 
from which we derive our informatian, states that the 
coupling appears to work smoothly, and the belt is 
said to have a long l ife in it . 

• ••• • 
A SIMPLE METHOD OF BROACHING BRASSES 

AND BEARINGS. 
The brasses or bearings used on car-journals are 

ordinarily turned on an engine-Iathe-a process which 
requires no little time and some skill .  A machine 
has been patented by Mr. Jason A. Baker, of 1505 
Liberty Avenue, Houston, Tex., which forms these 
brasses and bearings at a single stroke, and which is 
so far automatic that the operator has merely to con­
trol certain water and air-pressure valves. 

The machine comprises a cylinder containing a 
piston driven on the down-stroke by water-pressure, 
and on the up-stroke by air· pressure. The piston-rod 
at its upper end carries a !Jroaching-head comprising 
two circular cutters separated by a collar, so that first 
the lower cutter and then the upper cutter passes 
through the brasses on the down-stroke of the pi ston. 
" He brasses or bearings are therefore cut, contrary 
to the usual method, at a single stroke. A centering­
ring is employed to hold and center the brasses while 
they are cut. In addition to its reciprocating move­
ment, the broaching-head has a turning motion im­
parted by an arrangement consisting of an arm secured 
to the piston-rod, which arm carries a roller traveling 
on a spirally-arranged track. When the piston moves 
down, the roller in traveling on its track turns the 
broaching-head . If it be desired to reverse the move­
ment of the piston-rod ,  the arm is adjusted so that the 
roller travels under a second track extending in'a 
direction opposite to that of the first. 

The upper end of the cylinder is connected with a 
water-supply pipe, and the lower end of the cylinder 
with a valved air-pressure pipe. An outlet pipe 'leads 
from the water-supply for the escape of the water 
from the cylinder, the valves of these two pip'Cs ( serv­
ing respectively to regulate the inflow and outflow of 
water ) being controlled by a common lever. The 
motor employed is actuated solely by water-pressure, 

••• t .. 
THE BUILDING AND REPAIRING OF TALL CHIMNEYS. 

The building and repairing of tall chimneys offer 
engineering problems of considera!Jle magnitude. One 
o f  our engravings represents the repairs to the second 
tallest chimney in England, and our other engraving 
shows the novel staging used in the construction of a 
chimney built by the Plume & Atwood Manufacturing 
Company, at Thomaston, Conn. The latter chimney 
is 150 feet high, 15 feet in diameter at the base and 
9 feet at the top. It is built of red brick with an in­
side flue of  firebrick which reaches quite to the top. 
The staging was designed by Mr. J. M. Chatfield, of 
Thomaston, and is held in place by two bands which 
are made in eight sections. Each section, which is 38 
inches long, is constructed of two parallel pieces of 
iron 38  inches long, 3 inches wide, and a quarter of an 
inch thick, fastened horizontally 9 inches apart, to five 
wooden uprights or staves 18 inches long and 11,4 
inches thick which come into direct contact with the 
chimney. To each end of the flat iron pieces is riv­
eted one leg of a piece of angle iron ; the opposite legs, 
at right angles with this band, are fitted with long 
bolts connected with the adjcining section in like man­
ner. The bolts are threaded throughout their entire 
length, 30 inches, and serve to hold the section to­
gether, and tighten or loosen the band around the 
chimney, allowing the space !Jet ween the sections to 
decrease or increase as the band is moved up or down 
the chimney. 

To each section in the upper band is bolted a wood­
en bracket. The upper end of the bracket is 10 feet 

21 
long and extends below the lower band.  Blocks pre­
vent the uprights from moving sideways; these blocks 
are fastened to the band,  forming a groove in which 
the upright slides as the band is moved up and down. 
The horizontal members of the brackets extend out 5 
feet at right angles to the uprights and are raised a 

A MACHINE FOR MAKING BRASSES AND 
BEARINGS. 

few inches above the upper band.  On these eight 
brackets rest the planks of the staging proper. The 
bands are raised and lowered by means of eight screws, 
one in each section ; each screw is 9 feet long and is 
fastened at the upper band by a collar held between 
two pieces of angle iron which are bolted to the up­
right of the bracket. At the lower band the screw, 
which is threaded 6 feet of its length, passes through 
a nut held between two other pieces of angle iron 
which are bolted to the flat iron pieces in that band.  
The upper band is tightened around the chimney by 
means of the bolts; the lower band is then loosened 
by the same means and the screws turn the nuts at 
the lower band and press against the top pieces of 
angle iron and raise the lower band to the desired posi­
tion. That band in turn is then tightened and the 
upper one is loosened and the screw is reversed, 
causing the nuts to press against the lower pieces of 
angle iron, thereby raising the upper band,  to which 
the brackets and staging are fastened, to its proper 
position, which is about 6 feet above the lower band. 
This band is then tightened, and tne staging is then 
ready for use. 

Our engraving also shows the neat device by which 
material is hoisted.  The crane arm is bolted to one 
of the sections in the upper !Jand. The workmen ob­
tain access to the staging by means of an iron ladder 
which is built into the chimney as the wark proceed8. 

Mr. James Smith, the well-known steeplejack of 
Rochdale, near Manchester, England, a description of 
whose modus operandi for the felling of tall chimneys 
by underpinning was published in the SCIENTIFIC 

A NEW STAGING FOR BUILDING CHIMNEYS. 
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AMERICA� a few weeks ago. recently completed the 
restoration of a chimney at Bolton. which is second I II 
height to the famous Townsend stack at Glasgow, the 
tallest chimney in the world .  This chimney was ereel­
ed in 1843 ,  but a few years elapsed before it was ex­
tended to its present height. 

It is a massive substantial octagonal structure 3 6 7 lh 
feet in height. with a circumference of 1 2 7 lh  feet 
at the base, and 34 feet at the top. About 1 ,000,000 
bricks and 120 tons of stone were employed in its 
erection. The reason for the chimney being of such 
extreme height is due to its connection with a large 
chemical manufactory, since it was found necessary 
to dissipate the noxious chemical fumes into the at­
mosphere at a high altitude so as not to cause any 
inconvenience to the densely populated district below. 

From the date of its erection the chimney had under­
gone no repairs whatever beyond the slight extension. 
which is a sufficient testimony of the substantial na­
ture of the structure. Generally speaking, from twen­
ty to thirty years is the average life of a chimney 
before it requires renovation. The hot air and gases 
that pass upward through tHe shaft. and the elements, 
play havoc with the masonry, and if the internal heat 
is very great, the stack will bulge at the weakest 
points. so that the work of repair has to be carrlell ou� 
wi th skill and care. 

The overhauling of this chimney presented many 
difficulties that are not generally en countered in the 
repairing of chimneys. There was its great height, 
and also its shaky condition near the summit, to be 
l onsidered. Under normal conditions, it would have 
been possible to have inclosed the shaft in scaffolding 
from top to bottom, but in this instance the erection of 
such an immense staging would have occupied several 
weeks. It was therefore decided by the steeplejack to 
carry out the work from the top, which, by the way, 
is his general method of procedure, since it is more 
convenient, more expeditious, and cheaper than the 
customary method. To accomplish this the stack was 
lad de red from the bottom to the toP. with a series of 
ladders each about ten feet in length, of the minimum 
weight consistent with the maximum strength. This 
part of tne work is carried out with astonishing celer­
ity. An iron dog is driven firmly into the masonry at 
the base of the chimney, and the lower end of the first ' 
ladder firmly lashed thereto. The steeplejack then 
climbs this ladder and drives another iron dog into the 
masonry, to which he attaches the top of the ladder ; 
this dog also constituting the support for the lower end 
of the second ladder, which in turn is climbed,  and the 
process repeated until the summit is gained. A plat­
form was then built round the top of the chimney, 
from which all operations were conducted. 

Upon close examination the stack proved far more 
decayed than it appear.ed to be from the ground below. 
From a point a little above halfway a wide crack ex­
tended to the top of the structure, while much of the 
masonry in the upper portion was in a crumbling con­
aition. It also appeared that at some time the struc­
ture had been struck by lightning. 

The only possible repair to the upper portion of the 
stack was by belting. Successive stagings were erect­
ed below the uppermost platform from which to carry 
out this work. At the corners of the building large 
neavy iron flanges were let deeply into the masonry 
and secured in Portland cement. These flanges were 
then connected by heavy iron tie-rods, by screwing up 
the nuts of which the brick work was drawn closely 
together and further opening of the cracks prevented. 

When the topmost platforms were erected it was 
found impossible to haul up the materials from the 
ground to such an altitude at one lift, owing to the 
action of the wind on the line and its loads. Three 
other temporary platforms were therefore constructed 
nearly half way up, to which tne materials were first 
conveyed, and thence hauled to the upper platforms. 

The crack in the side of the stack was successfully 
repaired by the men working from seatboards sus­
pended from the platform above. In addition to re­
pairing all the defects in the crumbling masonry, and 
installing lightning conductors, the shaft was repoint­
ed from top to bottom, and subsequently two or three 
coats of linseed oil were applied to the whole structure 
as a temporary protection against the weather. The 
work of restoration occupied no less than eight months, 
and the task constituted the record contract for chim­
ney repairing ever placed in Great Britain. 

• • • • • 

The Water Supply oC Lake N learagua. 

We are in receipt of an article by Prof. Ange'lo Heil­
prin,  in which he replies to criticisms by the Hydro­
grapher of the Nicaragua Canal Commission. As limi­
tations of space prevent its insertion in the present 
issue of the SC[E"TIFIC A,I ERH'AN, it will he found in 
full in the current Sl;PPLE�IENT. The subject of the 
Nicaragua Canal water supply is one of the most live 
questions in connection with that stupendous project, 
an d Prof. Heilprin 's  article will be found to possess 
timeiy and very real interest. 

J' C itutific �mtricau. 
A LARGE LATHE FOR TURNING GRANITE COLUMNS. 

The new Cathedral of St. John the Divine, which 
is slo wly rising on the site at the south of Morningside 
Park, bids fair to oe many decades in building ; and 
as it is one of the largest structures begun in the cen­
tury just concluded, it naturally offers many engineer­
ing problems of great interest. The quarrying, turn­
ing, transportation and erection of the thirty-two gran­
ite columns of the choir presented many difficulties, 
as each weighs two-thirds as much as the obelisk in 
Central Park, usually known as " Cleopatra's Needle, ' 
and the successful solution of the questions involved 
may be regarded as a remarkable feat of engineering. 

The choir. which is eastward of the great arch which 
is now such a prominent landmark in upper New 
York. has been built up from the footings to the 
height of the main floor. The eastern end of the 
choir is a semicircle, and on the massive foundations 
will rest great monolithic columns, 54  feet high and 
6 feet in diameter, each weighing 160 tons. The 
blanks from which the columns are turned are quar­
ried by the Bodwell Granite Company, Vinalhaven, 
Me. The blank shown in our engraving measured 64 
feet in length and was 8 feet 6 inches in thickness 
one way by 7 feet the other, and weighed 310 tons. To 
Iturn an enormous mass like this required the con­
struction of a lathe of vast proportions. It was de­
signed and patented by E.  R. Cheney and H.  A. Spiller, 
of Boston , and was built by the Philadelphia Roll and 

' Machine Company, of Philadelphia, Pa. 
The lathe is 86 feet long. weighs 135 tons and swings 

6 feet 6 inches by 60 feet long. Eight tools are used, 
each taking a 3-inch cut, so that the column is re­
duced 2 feet each time the cutters traverse the en­
tire length of the bed. The head and tail stocks are 
carried on extensions of the bed, and the latter is 
made in six pieces, fastened together by stay-bolts. The 
entire length of the bed is 86  feet. ' The head and tail 
stocks weigh 15 and 14 tons respecti vely, and are se­
curely bolted to the extensions of the bed. The hollow 
spindles each weigh 9 tons, anu are made of cast open 
hearth steel.  They run in Babbitt metal bearings. The 
main bearing is of ball design, 30 inches in diameter, 
and the bearing surface is 30 inches long. There is 
another oearing 20 inches long at the small end of 
the spindle ; this construction is to obviate the ten­
dency of any thrust on the head and tail stock. The 
latter is driven by back gears for cutting and is di­
rect driven for the polishing speed. Pulleys 30 and 
36  inches in diameter are used and are belted in the 
usual manner from a countershaft. 

The platens which carry the cutting tools rest on 
friction rollers which raise them just off the bed. The 
two feed screws, one on each side, are 4 inches in diam­
eter and are 66 feet 3 1;G inches long, 58 feet 6 inches 
oeing threaded. On the platen which carries the tool 
posts is secured a revolving table which is fitted on 
its upper side with slots which carry the lengthwise 
slide, this being operated by a feed screw and has a 
traverse of 18 inches. To each of the four slides are 
secured two tool-posts. each provided with feed screws 
operating at right angles to the feed screw of the 
lengthwise slide, so that each tool-post is independent 
and can oe used or not as desired.  The bearings of 
the tool-posts permit of a horizontal rotary movement, 
bolts controlling the angle of the tool . The latter, 
which is a circular disk of steel 10 inches in diameter 
and % of an inch thick, with a V-shaped edge for cut­
ting, is wedged on a mandrel which is in turn held in 
a sleeve in the tool-post, bolts securing the rear end 
of  the mandrel in position. 

Head and tail chucks made of open hearth steel hold 
the blank in position until it becomes a finished 
column. They each weigh about 16  tons. Twenty­
four set-screws serve to hold the blank, and the entire 
weight of the great mass of moving stone is entirely 
supported by these chucks ; blocks of irregular shape 
can be readily adjusted to position. 

The corners ure roughly dressed off by hand,  and 
the stone begins its six weeks of dressing and polishing. 
As the stone revolves, it imparts a rotary motion to 
the cutting disks or tools. The cut is really a splinter­
ing of the stone, and thr<oc i nches of the granite are 
removed at each cut. After the column is shaped it is 
po'lished with hardened steel shot, held in position by 
a kind of cup carried in the tool-holder. The final 
polishing is done with the aid of emery and water. 
When cutting, one and three-quarter revolutions are 
made u minute, and when polishing, three revolutions. 
The lathe is driven by a 50 horse power engine, and ,  
notwithstanding the  great weight and friction of the 
moving parts, the lathe runs for about fifteen second s  
after the belt is thrown off t h e  pulley_ 

. 1  • . .  
THE British Postal Department Commission, which 

has been inquiring into the subject of wireless tele­
graphy for several months, wil l shortly report in favor 
of the earliest possible adoption of the Marconi system. 
The Commission is also arranging for the purchase of 
Marconi patents, and is negotiating with France and 
Germany relative to their attitudes toward the Mar­
coni inventions. 
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A u tomobile N e_s. 

Consul-General Wildman states that Hong Kong is 
no place for motor carriages_ There are only three 
carriages of any kind in the entire city. 

The motor car is evidently destined to attain popular 
favor as a public vehicle in England. Wagonettes 
have been plying for public hire for some time past at 
Bournemouth, a popular seaside resort on the South 
coast. One car has been in service for 304 days, during 
wbich time it has only been withdrawn for five days ; 
has conveyed 53,806 passengers, and traveled 2 2,009 
miles. It earned $3 ,225 ,  and the cost of repairs during 
that period only amounted to $145 .  The car has never 
occasioned any trouble, and the petrol motor with 
which it is provided has been found to be absolutely 
reliable. 

A simple method of recording the speed of motor 
cars and other vehicles has been devised by M. L. Gau­
mont, and accounts of the device appear in Cosmos, 
and La Nature of November 3. The instrument con­
sists simply of a camera with a double shutter, by 
which two exposures are made of the same plate, 
separated by a known interval of time. On de­
veloping the photographs, two images are obtained of 
the moving object, and by measuring the distance oe: 
tween them, the dimensions of the car being supposed 
known, and also measured on the plate, it is easy to 
calculate the speed of the car at the instant when the 
photograph was taken. The object is to assist the 
authorities in regulating the speed of these vehicles 
and checking furious driving. 

Prof. Hele Shaw recently delivered an interesting lec­
ture before the London Society of Arts upon the subject 
of the Improvement of Road Locomotion. In England, he 
stated,  there had been a remarkable revival of interest 
regarding the question of the roads of Great Britain , 
their improvement, and the improvement of means 
of communication over them. The chief point to be 
noted in this direction was that while a few experi­
ments had been made upon separate wheels, drawn by 
mechanical means, the bulk of the observations made 
by Gen. Morin and by other investigators of the sub­
ject were effected by employing the tractive agency 
of the horse ; and with the exception of a few of the 
experiments with traction engines, the muscu'lar effort 
of animals had hitherto been the sole means of in­
vestigating road resistance. The increased speeds for 
light and heavy traffic rendered observations  of re­
sistance at lower speeds of little use, when they came 
to the subject of self-propelled vehicles. Motors for 
such vehicles had now been constructed with a power 
of as much as fifty horses, but there were strict 
limitations to the possible power of such motors, and 
it was important that knowledge should be available 
in what was comparatively a new subject, as to the con­
ditions by which the greatest economy might be ef­
fected. M. Forestier had given instances of the 
running of heavy motor vehicles in connection with 
the " Poids Lourds " service in the Department de 
'la Meuse. in which the wear of the roads had been 
largely increased-in one case, for instance, a wear of 
163 cubic yards per year per mile, which involved 
an increased cost of $ 200 per mile, while in another 
it had been necessary to spend $400 per mile in 
widening and drainage, and to increase the annual 
expenses in repair by $140  per mile. At the last 
meeting of the British Association he had obtained 
the appointment of a committee to investigate the 
different causes of resistance for self-controlled 
vehicles on the common roads. Experiments had 
already been carried out at Liverpool with motor 
cars over macadam, stone sets, wood pavement, and 
asphalt. In the three matters of the regulation of 
speed, uniformity of tractive effort, and ability to 
maintain considerab'le speed, a few days' experiments 
sufficed to show that it was possible to secure accurate 
and scientific results. As to the effect of the vehicle 
upon the road surface, it was important to ascertain 
by experiment the best form of wheels, dimensions of 
the tire, the effect of the coning and canting of wheels, 
and of the results from loads of varying magnitude 
upon roads in all states and conditions. In the course 
of the discussion which followed, Col. R. E. Compton, 
who went through the South African campaign, stated 
that he was profoundly impressed by the alteration 
of the surface made by the wheels of th e traction 
engines employed by the military in wet weather. 
The width and diameter of the wheel for conveyance 
of certain weights required careful consideration. 
To emphasize the fact that the design of the whee'! 
was most important he observed that in South Africa 
they introduced a very broad wheel at the outset­
absolutely contrary to the time-honored practice of 
the Boers. who used narrow wheels-and the result 
had been that the British had been enabled to trans­
port enormous loads, day after day for months to­
gether, without hurting the surface ; whereas two or 
three passages of the, Boers' narrow wheels destroyed 
the surface to such an extent that the British could 
not afterward use the same route. 
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Sci e n c e  Note .. , 

Mr. Evelyn B. Baldwin has purchased the Dundee 
steam whaler " Esquimaux," of 466 tons, for use in his 
Arctic expedition. 

A recent storm which passed over the south of Eng­
�and overthrew an upright and a cross-piece of one of 
the great trilithons at Stonehenge, on Salisbury Plain, 
and the cross-piece of this wonderful supposed Drui­
dical monument was broken by the fall.  In 1897  other 
stones fell.  

While engaged in fishing off Lowestoft recently, a 
fisherman landed in his net a unique piece of amber. 
I t  resembled a huge pebble, was oblong in shape, 
weighed 11 pounds 14  ounces, and is the finest speci­
men of amber that has been discovered on the English 
coast for several years. It realized $1 37 .50 .  

King Alexander, of Servia, has  tried to have his 
life insured for $2,000,000 in several companies, but 
one company to whom he applied for $300,000' worth 
of in surance refused to write a policy on the ground 
of the great frequency of anarchist crimes, and this 
company had a $600,000 payment to make on the 
assassination of King Humbert. 

The British government er..courages inventors and 
scientists by extending financial assistance to those 
whose work is considered of sufficient value to warrant 
such development. The grants are made through the 
British Royal Society, and range in value from $50 
to $2,500,  according to the nature of the invention to 
be exploited. At the present time the Society has in 
hand $20,000 ready for distribution within the month 
of January. 

The engineers of the cableship engaged in repairing 
the cable from Galveston to the Mexican coast found 
that the cable was destroyed by a submarine earth­
quake, and the catastrophe at Galveston may have 
been due to the same cause. The destruction of deep­
sea cables oy earthquakes is so common that it attracts 
little attention nowadays. In the East Indian archi­
pelago submarine earthquakes are so common that 
they are reckoned among the chief causes of the de­
struction of cables. 

The work of excavating the Roman remains at 
Silchester, in Hampshire ( England ) ,  has been sus­
pended for the present year. It is stated that the work 
during the past season has been productive of valuable 
results. A number of tesselated floors have been 
unearthed , while a magnificent section of mosaic pave­
ment, with a figure representing a dolphin ,  in a 
remarkable state of preservation, and over one thou­
sand pots and vessels, of varying sizes and shapes, 
have been brought to light. 

Some interesting and valuable additions have re­
cently been made to the British Zoological Gardens. 
One is a lizard possessing two tails .  As is well known, 
the lizard avoids capture by leaving its tail in the 
hands of  its captor, the caudal appendage ultimately 
growing agai�. In this instance it appears that the 
tail of the lizard became damaged by some means, but 
was not detached . A second extremity protruded from 
the wound ,  which healed , so that now the lizard 
possesses two tails. Another unique addition is the 
three-striped California tree boa. This is the first 
specimen of this reptile that has come into the hands  
of the  Zoological Society, while the  British Museum 
does not even possess an example of the species. The 
largest white wolf in captivity also arrived at the 
Gardens a few weeks ago. A small colony of the tree 
frogs of Cape Colony has been introduced, representing 
a variety of  colors coinciding with the hues of the 
particular trees which they infest. 

At the Zoological Society of London, Mr. Nelson 
Annandale, who accompar.ied the Malay Expedition 
of 1899-1900,  recently delivered a lecture regarding 
the insects discovered dr ring their investigation3. 
He described the remRrkable likeness of some of the 
Mantid::e to the orchid flower, and tt was impossible 
to discern in the photographs shown the insects from 
the flower. Mr. Annandale also stated that from pro­
longed examinations of the lantern-fly, he had dis­
covered that the projection in front of tLe head was 
in reality a leaping organ. He followed the movements 
of  one of these i�sects on the t ark of a durian tr e. 
He attempted to ca1!ch it, but the insect remained 
almost still ,  and drew its legs toward i'ts body and 
pressed its claws firmly against tne bark. It then 
raised its head with great rapidity, and flew U;,J into 
the air without spreading its win L , alighting on 
the roof of a native house about six feet distant. 
While in Malay, Mr. Annandale was 'mabh to explain 
this extraordinary movement. but when he reachtd 
London and examined his spirit specimens, he dis­
covered that across the nose there was a crease, and 
when the nose was bent back to the dorsal surface of 
the abdomen. held between the finger and thumb. and 
then suddenly released . the insect was propelled 
through the ai r for a considerable distance, in the 
same manner that a pellet may be projected through 
the air by means of a bent piece of  whalebone. 

,'eientific �mtticau. 
Engineering Note .. , 

A flrm of Hanau, Germany, has succeeded in weld­
ing aluminium without the use of any metal, solder or 
acid . No seam can be detected , and the welded pieces 
can resist blows and temperature variations as well as 
if there were no joint. The process is a secret one. 

Some estimation of the disorganized and miserable 
state of the Belgian government railways may be 
gathered from the fact that recently, while a train 
was traveling at a moderate speed.  one of the carriages 
dropped to pieces. The passengers were shaken up, 
and one man had both his legs cut off. 

I n  thirty years the Calumet and Hecla Mining Com­
pany paid dividends amounting to $70,000,000,  and 
its corporate existence will expire April 21, 1901 ,  and 
by that time $4,000,000 more will be added, making 
the largest sum ever paid in dividends by any mine in 
the world. Articles of association for the renewal of 
the corporation have been filed.  

Experiments are being carried out in the Austrian 
army with a new portable oven for field and transport 
purposes. The oven at present in use is a very un­
wieldy and heavy article, and has to be transported 
in sections. The new oven, however, may be carried 
intact upon a cart, and if necessary, can be utilized 
for baking purposes while on the march. 

Work is to be resumed upon the construction of 
the Cape to Cairo railroad. I t  has now been decided 
to deviate from the route originally surveyed by travel­
ing via Wanki. This decision has been made in view 
of the fact that the bridging of the Zambesi River 
wilt be much facilitated at this point, and also that 
rich coal fields have been discovered in the vicinity of 
Wanki. Wanki lies about two hundred miles distant 
from Buluwayo in a north-westerly direction. The 
coal is stated to be of great calorific value, and mines 
are to be sulik immediately. 

The British consul at Vera Cruz has recently dis­
patched to the British Foreign Office an interesting 
report regarding the state of the trade of that port, 
and its prospective development when the present 
extensive harbor works at Coatzacoalcos on the Mexi­
can Gulf, and Salina Cruz on the Pacific, have been 
completed, and the Tehuantepec railway connecting 
the two ports, which is at present in such a wretched 
condition, is reconstructed. Coatzacoalcos possesses a 
magnificent natural harbor, but its utility is Somewhat 
nullified by the sand bar at the estuary of the river, 
which considerably impedes navigation. Salina Cruz 
possesses a fine roadstead, but it is not sufficiently 
protected from the open sea. It was, therefore, de­
cided some time ago to improve the harbor accommo­
dation of these two ports, and to improve the railway 
over the I sthmus of Tehuantepec. The Mexican gov, 
ernment entered into a fifty years' partnership with 
Messrs. S. Pearson & Son, Ltd . ,  the we,l-known con­
tractors, of London, for the construction of harbor 
works at the two ports and the reorganiza:ion of the 
railway at an estimated cost of about $15,000,000.  The 
work is now in full swing, but progress has been 
considerably retarded by the effects of the pestilential 
diseases indigenous to the unhealthy climate and 
the swampy nature of the district. Yellow fever has 
played havoc with the engineers, though the health of 
the district has been appreciably improved by the in­
stallation of a thorough sanitary system. The bar at 
the entrance to Coatzacoalcos is being cleared by the 
erection of retaining walls, which, when completed, 
will give a depth of 34  feet of water on the bar, while 
wharves are to be provided along the river's banks 
with a depth of 30 feet of water alongside. At  Salina 
Cruz an immense breakwater is being erected to inclose 
the harbor, which will have a depth of. 30  feet of water. 
The reorganization of the railway will be a very 
protracted task, since it will have to be reconstructed 
almost throughout. It  is 200 miles In length, and 
there are no less than 845 bridges and culverts 
crossed,  all of which, with the exception of 12, will 
have to be rebuilt, since they are at present tem­
porary structures of wood.  At places the line, whicn 
is very circuitous, wiil  be diverted and shortened, 
the stiff gradients moderated and curves improved.  
It  is anticipated that three years will elapse before 
the railroad is overhauled and tbe harbor works 
advanced to a stage sufficient to enable steamers to 
discharge and to embark their cargoes. It 's  intended 
to transfer the freight from the steamers from one 
port to vessels in the other by means of the railroad 
in less than twentY-lour hours. and the tariff will not 
exceed $4 per ton. When thi s  Mexican route is in full 
operation, it will afford fa.cilities for the quicker 
transit of freight between Europe and the Northern 
Pacific coast, Japan. China. and Australia. It will 
also compete seriously with the inter-traffic of the 
Mississippi Valley. since San Francisco is 100 miles 
nearer to Coatzacoalcos, via Salina Cruz. than New 
Orleans, from which dty it is at present served by the 
Southern Pacific Railway, The Tehua� tepec iTlter­
ocean route is  destined to become one of the most im­
portant thoroughfares of the world. 

23 
Electrical Notet!l, 

The city of Worcester is suing the street railway 
company in that city in order to compel them to issue 
three-cent fare tickets to school children, as provided 
in a recent act of the Legislature. 

Open cars will be run all winter by the Union Trac­
tion Company, of Philadelphia, with no restrictions as 
to smoking. The open cars will be run one in five. 
Open cars are also being operated at intervals on vari­
ous lines of the Metropolitan Street Railway Company 
of New York city. 

A feature of the Republican parade at Cleveland, 
November 3, was two old horse cars, which were resur­
rected for the occasion. The signs upon them said, 
" Style of 1860 .  Think and Thank." Notices were given 
by the daily press that no fares would be collected on 
the cars and that the public was invited to have an 
" old time ride." 

A message has been sent from the Channel steamer, 
the " Princess Clementine," to the wireless station at 
Dovercourt, Essex, by the Marconi system, a distance 
of 90  miles, including many miles of cliffs. The 
Belgian authorities are so pl-eased with the results 
obtained by the wireless telegraphic system that it 
will shortly be put on other vessels of the fleet. 

The premises 5 West 22d St., New York city, which 
were formerly occupied by Prof. S .  F. B.  Morse, were 
torn down for the erection of a business building. It 
is gratifying to know that Mr. McCutcheon has had 
the table ; which u sed to mark the house replaced. 
It reads : " In this house S .  F. B.  Morse lived for many 
years, and died . "  Under this has been added, " This 
tablet removed from building formerly on this site and 
replaced A.  D. 1900 . '  

Experiments with the Marconi system of wireless 
telegraphy have been resumed on the Ostend-Dover 
mail boat ; and while the steamer was making her way 
to Dover, in the teeth of a gale, communication was 
carried on satisfactorily, and messages were trans­
mitted as usual. Messages were sent to and fro at the 
rate of twenty words a minute until Dover was 
reached , 61 miles from the mast at La Panne, between 
Ostend and Dunkerque. 

The third cable has been laid between the Nether­
lands and England.  It comprises four wires which ex­
tend from London to Rotterdam and Amsterdam. 
Telegraphing over these wires will be done by means 
-Df the Hughes apparatus, and at busy times with 
duplex Hughes apparatus. The cost of the construc­
tion of the cable will oe borne by both countries. This 
will greatly acceleraLe telegraphic traffic between the 
Nether'lands and England.  

The first accident upon the new electric railway in 
London occurred a short time ago.  A motor attached 
to one of the trains broke down, and all efforts to re­
start it were unavai'ling. Under the circumstances it 
was necessary for men to remove the motor and the 
current was interrupted . Some of the trains had 
stopped at the stations when the current was cut off, 
so that it was possible for the passengers to alight. 
The latter were not kept in darkness, since the circuit 
for lighting the arc lamps at the stations is an inde­
pendent one. Other trains, however, were brought to 
a standstill in the tunnels between the stations. 

The preliminary experiments with the Marconi wire­
less telegraph installation across the Bristol Channel, 
between I lfracombe and the Mumbles Lighthouse, 
which was erected to the order of the British govern­
ment, have resulted in complete satisfaction. The dis­
tance over which the messages are transmitted is 25 
miles. The I lfracombe station is situated upon an emi­
nence known as Compass HilL The mast for carrying 
the high wire is 1 1 6  feet in length and is built in 
three sections spliced together. It measures about 4 
feet 6 inches in circumference at the base, tapering to 
about 10 % inches at the summit, and weighs nearly 
two tons. The pole is also provided with a yard-arm 
upon which a portion of the apparatus is suspended. 
In the trials the messages were recorded upon the 
tape machines with unfailing regularity and accuracy, 
even when the high wires were suspended considerably 
below their full height. 

The value of the colle�tions in the " gold room " of 
the Metropolitan Museum of Art is estimated at 
$500,000,  and they are protected by a mest admirable 
series of burglar alarms. On Sundays and holidays 
the room is not open, owing to the fact that the large 
crowd which would attend would prevent the seizing 
of vandals or thieves. The visitors are carefully 
watched, and if anyone acts suspiciously, he is fol­
lowed until he has left the building. The rooms are 
constantly patroled both day and night. The entrance 
to the gold room is guarded by two men, and each 
individual object whiCh is valuable is connected with 
a burglar alarm. as well as the cases themselves. The 
wires run direct to the office ot the Director, and if 
any article is disturbed, the iron doors of the room are 
at once closed , thus catching the thief in a trap. The 
device is tested at intervals to make sure that the 
door-closing mechanism is in perfect order. 
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CURIOUS EFFECTS OF BOILER EXPLOSIONS. 

BY D. A. WILLEY. 
The recent disastrous explosion in New York may 

always remain a mystery, as far as its cause is con­
cerned ; indeed, it is an interesting fact that many of 
the worst accidents of this kind have been due to 
causes which could never be discovered. Not only is  
this true where explosions from combinations of chem­
i cals occur, but where steam or some other motive 
power is used to operate machinery. 

J t irntifit �tutritan, 
house t o  a mass o f  brick and kindling wood, and the 
force of the explosion being chiefly in a vertical direc­
tion. The small office building which will be noticed 
between the mill and a frame storehouse on the left 
side of the illustration was untouched, but the explo­
sion blew a corner out of the warehouse and most of 
its contents went into the creek. As will also be seen, 
a big hole was blown in the bank, and one of the abut­
ments of the bridge was carried away. The side wal ls  

JANUARY 1 2, I <)O I .  
ried to the spot, after the explosion occurred, by the 
contractor, who secured the work of clearing away the 
debris. The force of the explosion is  seen on the ad­
joining bui lding, where although the building itself 
is  uninjured, the glass in two of the windows has 
been entirely blown out, while panes in a large num­
ber of others have been shattered. Considering the 
force of the explosion, experts have considered it 

strange that the side wall was not blown in. 
The accident which wrecked the 

Gumry Hotel at Denver, Colo., was 
one of the worst in the history of 
boiler explosions in the United States. 
Twenty-two persons were killed and 
the damage done amounted to nearly 
$75,000.  Although the engine room 
was located in an extreme corner of 
the hotel, such was the force that the 
entire rear portion was blown out. 
Several of the rooms occupied by 
guests in this part of the hotel were 
practically obliterated,  as will be seen 
in the photograph. Some of the 
rooms were half torn away, leaving 
exposed the ragged edge of the floor­
ing, with some of the furniture stand­
ing intact in the room. A number of 
the victims lost their lives by being 
buried under the timber, plaster and 
brick, which covered the ground in 
some places to a (' )th of ten feet. 

Engineers say that steam boilers 
cause more mysterious explosions thau 
gunpowder, dynamite or any other ex­
plosive. Many cases are on record 
where the engineer has left the boi ler 
filled to the proper point with water, 
the fires in perfect condition and ap­
parently every portion of the machin­
ery in good working order ; yet, in a 
few minutes, an explosion has oc­
curred which has blown the building 
to pieces, possibly killed several per­
sons, and done much damage to prop­
erty. An investigation fails to reveal 
any reason whatever for the accident. 
I t  is  a noticeable fact that engineers 
are very superstitious and perhaps 
these explosions without apparent 
cause make them so. Even a slight 
accident to an engine frequently 
causes it  to become " hoodooed ,"  or to 
be considered as unlucky in the eyes 
of engineers or firemen ; and not un­
frequently they give up caring for it TWO STEAM DRUMS OF A BOILER BLOWN THROUGH BOILER HOUSE.  

Without any w ... ning whatever one 
of the boilers in the engine room of 
the factory of the Detroit Cabinet Co., 

EXPLOSION OF BOlLER OF DETROIT CABIN E T  COMPANY- SQUARE CORNER TORN 

OUT OF THE BUILDING. 

GUMRY HOTEL EXPLOSION, DENVER, IN WHICH TWENTY·TWO LIVES 
WERE LOST· 

BOILER EXPLOSION AT THE WORKS OF THE NATIONAL OIL COMPANY, 
PIQUA, OHIO. 

COMPLETE DEMOLITION OF A HARNESS FACTORY BY BOILER EXPLOSION­
NOTE BROKEN WINDOWS IN ADJOINING BUILDIN G. 

and get another position. As shown by the accom­
panying illustrations, some very curious results have 
resulte(! from boiler explosions. One of the most re­
markable occurred at the works of the National Oil 
Company at Piqua, Ohio. The works were located on 
a small creek, running through the center of the city, 
and in front was a bridge by which many of the em­
ployes reached their homes. The engine house was 
located directly in front of the large building shown 
in the illustration, and was separated from it by a 
heavy brick wall. The explosion reduced the engine 

of the mill were practically uninjured . Although near­
ly 100 persons were at work in and around the place at 
the time, none was killed, and only three were in­
jured. 

Another illustration shows the wiping out of exist­
ence of a harness factory in Massachusetts. Such was 
the force of the explosion that the entire building was 
practically leveled to the ground. The location of the 
engine house can be seen by the mass of twisted boiler 
tubes which projects in the foreground. The small 
frame building seen near the boiler tubes was car-

at Detroit, Mich . ,  blew out, one afternoon, killing two 
persons and injuring seven. The force was such that 
it tore a square corner out of the building almost 
as perfect in �hape as if  i t  had been taken out by 
a gang of builders. I t  weakened the flooring supports 
in the entire building so that they had to be replaced,  
and twisted the boiler into the peculiar shape shown in 
the illustration. An idea of the thickness and size of 
the plates is given, yet they were twisted like so much 
tinplate. In the case of  an explosion at the PeerleSil 
Rubber Co.'s works at New Durham, N. J., two steam. 
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drums of a boi ler were blown through the 
side of the boiler house and landed uninjured 
on the outside of the building. The accompa· 
nying illustrations were prepared from photo­
graphs secured through the courtesy of the 
Hartford Steam Boiler Inspection and Insur­
ance Company, of Hartford, Conn. 

---------.��.� 
DREDGES FOR THE NEW 40·FOOT CHANNELS 

OF NEW YORK HA.RBOR. 
The rapid increase which has taken place 

of  recent years in the size and draught of 
ocean steamers has necessitated considerable 
deepening of the channels both in the approacil 
to New York harbor and in the harbor itself. 
According to statements emanating from the 
steamship companies in this cty, the largest 
of the modern freighters have left New York 
harbor drawing on more than one occasion 
from 30  to 31  feet of water, and there is now 
in service one steamship, the " Oceanic," which 
was designed to draw at full load 35 feet o f  
water, this extreme d raught being adopted i n  
the expectation that the New York harbor 
channels would shortly be deepened.  

The scheme of improYement which has re­
ceived the sanction of Congress contemplates 
cutting a channel from the 40-foot line, 3 

I ,  

miles outside of Sandy Hook, to a junction with the 
present main shi p channel at a point off the south­
westerly end of Coney Island, a distance of 7 miles, 
and also the dredging of three channels, to be known 
as Bay Ridge, the Red Hook and the Buttermilk 
channels, which will extend along the Brooklyn shore 
from near the northerly entrance to the Narrows to 
and around Governor's I sland until a junction is  made 
with the 40-foot line from the East River to the 
Hudson River.  I n  the accompanying sketch these 
new channels are shown in shaamg. The new channel 
at the entrance to the harbor will be 40  feet in 
depth at mean low water and 2 ,000 feet wide. Bay 
Ridge, Red Hook and Buttermilk channels are also to 
be 40 feet deep at mean low water, and each will have 
a width of 1 , 200 feet. 

The most important waterway, of course, is the en· 
trance channel which will be cut from the 40-foot con­
tour line outside Sandy Hook, across the bar, and wi!! 
extend in a straight Hne for 4 miles, to finally swing in 
to a junction with thE; deep natural channel through the 
Narrows. The amount of excavation necessary to com­
plete this great work, which by a recent Act of Congress 
is to be known as Ambrose Channel, i s  estimated at :19 ,  
020,000 cubic  yards, measured in pla·ce. The Ambrose 
Channel will take the place of the present main shi p 
channel, which runs in a general southerly direction 
from the Narrows to a point opposite Sandy Hook 
Point, when it takes a sharp turn of over 90  degrees to 
the east and runs out in a fairly straight line to deep 
water. This turn has always been a hindrance to 
navigation, especially since ocean-going steamships 
have increased to lengths of from 600 to 700 feet. By 
the Ambrose Channel, as will be seen from the map, 
shipping can steam from the North River to the 
deep sea without having to make any turn that neces­
sitates such extreme caution as must be observed in 
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LAUNCH OF THE DREDGE " THOMAS. "  

SECTION THROUGH HOPPERS. 

navigating the present waterway. The dredg­
ing that is to be done along the Brooklyn shore 
will necessitate taking out 16 ,400,000 cubic 
yards measured in place, and when the work 
is  completed the whole of this important water­
front, with the wharves, elevators, and ware­
houses, adjacent to these channels will be avail­
able, not merely for the largest vessels which 
are now afloat, but for the largest which are 
likely to be built for many a decade to come. 
We 'illustrate herewith one of the two dredges 
( the most powerful of their kind in the world ) 
which have been specially constructed for the 
work of excavating the Ambrose Channel. It 
will be seen from their di mensions that they 
are veritabe sea-goin;:; steamships. It was nec­
essary to build them of great power and size 
to enable them to work in the exposed positions 
in  which most of the dredging must be carried 
on. The first of the two, which has been 
named the " Thomas."  recently came up from 
the Maryland Steel Company's works at 
Sparrow Point. Md.. where the two dredge:; 
have been constructed.  They are of what are 
known as the hydraulic hopper type, and they 
are the first sea-going dredges to be built in 
the United States. Preliminary trials of the 
" Thomas " have been made by the Metropol­

itan Dredging Company of New York, which has the 
contract for cutting this channel . 

In a general way the " Thomas " is modeled on the 
lines of the " Brancker," the first of two large sea-going 
d redges which have been doing excellent work in main­
taining a proper depth of water in the Mersey, Eng­
land, but the capacity of the " Thomas " and the sister 
dredge wi!. be some 30 per cent greater than that of 
the Mersey dredges. 

The principal dimensions are as follows : Length, 
300 feet ; beam, 52 feet 6 inches ; molded depth, 25  feet. 
Outside of the space which is necessary for machinery, 
bunkers, and the crew, the body of the ship is utilized 
for holding the material whiCH is sucked up from the 
bottom of the channel . The quarters for the crew are 
located forward, while the main engines and boilers 
are aft. The vessel is propelled by twin-screw, tripla­
expansion engines, with cylinders 1 8  i nches, 28 inches 
and 45 inches in diameter by 30  inches stroke, and the 
estimated speed when she is  loaded is  8 knots an hour. 
Steam is furnished by two Scotch boilers at a work­
ing pressure of 180  pounds to the square inch. The 
body of the vessel is occupied by twelve large receiv­
ing hoppers, which are arranged in two lines on eacn 
side of the center line of the vessel ; eight of these are 
20 feet long by 18 feet wide, while four of them are 
221  feet long by the same width. They extend verti­
cally from the bottom of the vessel to the main decl" 
a distance of approximately 26  feet, and they have a 
combined capacity of 28 ,000 cubic feet of material. 
Each of these hoppers is provi ded at the bottom with 
a central discharge valve, opening through the floor 
of the vessel. The valve is controlled by a hydraulic 
cylinder, the plunger of which is 12 inches in diameter 
by 36 inches stroke. 

The method of dumping is ingenious and very effec­
tive. The discharge openin� is circular and about 4 

Length. 000 teet ; Beam. 68 teet 6 Inchee ; Molded Depth, 211 feet ; Speed, 8 knotA! per hour ; Capacity, 28,000 cubic feet. 

HYDRAULIC ULF-P.&OPELLED DREDGE " THOMAS," FOR CUTTING NEW 40·FOOT CHANNEL, NEW YORK HARBOR. 
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26 
feet in diameter. A circular tube of the same size  fits 
down over the edge of the aperture, and prevents the 
escape of the sand through the opening during the 
process of  pumping. To di scharge the load from the 
twelve tanks these tll bes are all simUltaneously lifted 
by the hydraulic cylinders which are located immedi­
ately above them and the sand runs out through the 
bottom. To facilitate its exit, powerful jets of water 
are thrown into the mass of sand,  a powerful pump 
being carried on the dredge for this purpose. 

Between the hoppers is a rectangular well, in which is 
hinged a length of suction pipe, 4 ft. 6 in. in diameter. 
This suction pipe which is hinged by a ball-and-sock­
et joint in trunnions, one in each wall of the well, 
is  raised and lowered by means of 1 � -inch steel cables, 
operated by a hydraulic li fting gear. Sand and water 
are d rawn up through the pipe by means of a centrifu­
gal dredging pump of 48-inch suction and delivery. The 
pump is  driven by double, tandem, compound engines, 
one of which is  locateu on each side of the pump. The 
engines have 17-inch high-pressure and 30-inch lo w­
pressure cylinders, the common stroke being 36 inches. 

In operating the d redges the sand and water are 
drawn up through the pump and carried by lines of 
piping laid along the deck through which it is  dis­
chm-ged into the various hoppers, care being taken in 
loading the hoppers to trim the vessel on an even 
keel. The sand and mud sink to the bottom of the 
hopper and the surplus water flows out through the 
discharge ports in  the side of the vessel .  When th ,� 
hoppers are full, the suction pipe is drawn up and 
the vessel proceeds under her own steam out to sea, 
where tne hydraulic valves are raised allowing the 
mud, sand,  etc. ,  to pr.ss out through the bottom of the 
hull. 

• I . ,  • 

Dra l lla�c of I� a k e  (' o p a i s .  
An interesting piece of engineering work which has 

been recently carried out in Greece has been the drain­
age of Lake Copals. The lake has pra �tically disap­
peared, and a large surface of arable land has been 
thus secured. This sheet of water presented many 
remarkable features ; it was situated near the center 
of the plain of  Beeotia at about 300 feet above the sea 
level, and was the largest of the lakes of Greece. To­
ward the north and east it was bordered by high lime­
stone rocks. It  received all the waters of Beeotia, the 
Hereynus, Cephisus and Melas ; i t  was very deep at 
the foot of the ancient COPa?, but, on the contrary, was 
partly filled up by alluvium from the slopes of Helicon. 
At low water it covered a surface of 60 square miles, 
and its volume reached at times more than 800,000,00,) 
cubic yards, and at some periods its level at the village 
oi COPa? was more than 22 feet above that of the 
Melas. It had no apparent connection with the sea 
or with the smaller lakes, the water being carried off 
by evaporation and by twenty or more subterranean 
passages which communicated with the canal of Eu­
beea ; these latter were purely natural fissures result­
ing from earthquakes. The evaporation from the sur­
face was, however, considerable, owing to the high 
temperature of the region, which in summer reached 
a mean of 21 deg. to 28 deg. C .  and sometimes even 
35  deg. When the level of the lake fell at the end of 
spring a temporary vegetation appeared,  which was 
very abundant, and showed that the £oil would be pro­
ductive if  the lake were dried up. Some unsuccessful 
attempts in this direction were made in ancient times, 
but it was only in 1880 that the government of Greece 
made arrangements with a French company, with a 
capital of $3 ,000,000,  to put into execution the d rain­
age of the lake ; for thi s M. Sauvage had made the 
projects as far back as 1848 .  The general plan con­
sisted in making all the waters converge toward the 
northeast so as to draw them off by a tunnel into the 
bay of Larymna, but it was also possible to take ad­
vantage of the fact that there were two lakes. toward 
the east at a lower level, and it was the latter ar­
rangement which was carried out. ' It was decided to 
dig a belt canal around the southern end of the lake 
which traversed some parts of it and finally ended at 
the estuary of Karditza ; from this pflint a tunnel took 
the water to Lake Likeri , the ancient Hylicus, and 
from there another canal led it  to Lake Paralimin, 
passing by the village of Moriki ; a tunnel then brought 
it to the canal of Eubeea ( or Atalanti ) ,  near Skropo­
neri. This work was not, however, finished by the 
original company ; it  exhausted its capital , and sold 
the concession to an English company capitalized at 
$ 1 6 ,000,000.  The company received for the work 16 ,000 
acres of the reclaimed land, and had the use of  the 
rest of the territory, deducting 3,000 acres with which 
the government indemnified the persons who claime(l 
property rights or possession in certain parts of the 
lake. The amount of land obtained by the d rainage 
of the lake reaches more than 48,000 acres. The 
peasants of the surrounding district have already put 
15,000 acres in cultivation. The company rents the 
ground for a. payment of 20 per cent of the gross 
product, at least for certain crops, such as wheat, bar-

Jtieutif i t �lUeritau. 
ley, corn, etc. The cultivator has the right to pasture 
his stock on the ground reserved for this purpose ; he 
also undergoes a fine if  he does not cultIvate alI the 
territory he rents. The ground is very fertile, and 
produces cotton, melons, colza, beet, etc., with success. 

• I • • • 

Artificial I<'os"illzation of Wood. 

M. G. Arth presented to the Academie des Sciences 
an account of a singular transformation of wood into 
a substance resembling a fossil combustible. A piece 
of guaiac wood in a perfectly healthy state had been 
placed at the bottom of a bronze casting to serve as 
the pivot of a horizontal turbine of the Jonval type, 
having a force of 12 horse power and turning at 1 1 2  
revolutions p e r  minute. T h e  whole of the movable 
system weighed about 800 pound s ;  the end of the 
shaft which rests upon the wood is  of steel. Without 
being immersed in water, the pivot is always damp, as 
it is placed below the level of  the outlet oriflces. After 
six months of running, the apparatus was dismounted .  
The wood was found perfectly intact in the lower part, 
but the upper part upon which the steel shaft rested 
was transformed into a black and brittle substance, 
breaking easily into small pieces ; the brilliant and 
irregular fractures presented all the appearance of 
the mineral combustibles. After drying in vacuo, 
analysis gave 3 .9  per cent ash, 4 .86  hydrogen, ane 69 .76  
ca rbon. The organic matter in its original state gave 
5 .05  hydrogen, 72 .59  carbon, and nitrogen and oxygen 

MAP OF NEW YORK HARBOR, SHOWING THE 
NEW 4O-FOOT CHANNELS. 

22 .36  per cent. The relation between the quantity of 
oxygen and nitrogen and that of hydrogen is 4 .4 2 ;  in 
woods this relation is  about 7 ;  in lignites it is  about 
5 ,  and in d ry coal from 4 to 3 .  Thus by its composi­
tion,  as well  as by its properties, the black product i s  
t o  b e  placed between the lignites proper and coal rich 
in oxygen ; by its calorific power it approaches the 
latter. I t  is  interesting to remark the short time neces­
sary for this transformation, which was evidently due 
to the influence of pressure and a moderate elevation 
of temperature ( due to the friction ) ,  in presence of 
moisture ; that is to say, under the action of the agents 
which are commonly made to explain the progressive 
transformation of wood into 'ligneous matter and to 
coal. It is  thus shown that under favorable circum­
stances the time necessary to realize these changes is 
much less than generally supposed, and the duration 
of the long geological periods usually considered in 
such cases is  not essential. 

A r(· h l t  .... t u ra l  Vol u m es. 
We WIsh to acquaint our readers with the fact that 

ummd volumes of our Bl'ILIlING ErHTION for 1900 are 
now ready for d elivery. These volumes are invaluable 
ta tho�e> wishin g to consult plans of houses of a wide> 
range of  cost and architecture ; numerous perspectives 
and floor plan s are given in each if'sue. A feature of 
t hi s  edition during 1900  was the numerous cuts of 
beautifully furnished and decorated interiors. 

JANUARY 1 2, 1 90 1 •  

®orresponilence . 
'ril e  Parso n s  St .. ant Turbine. 

To the Editor of the SCIENTIFIC A�[ERICAN : 
In answer to your kind request that I should con· 

tribute an article on Steam Turbines in your valued 
and influential columns, i t  has given me much pleas­
ure to compile a short statement of the present state 
of the steam turbine industry so far as it relates to 
the Parsons steam turbine, manufactured by the fol­
lowing firms : Messrs. C.  A. Parsons & Company, 
Heaton Works, Newcastle-on-Tyne ;  the Parsons Marine 
Steam Turbine Company, Limited, Wallsend-on-Tyne ; 
the Westinghouse Machine Company, of Pittsburg, Pa. ,  
U. S .  A. ; Messrs. Brown, Boveri & Company, of Baden, 
Switzerland, and a German company now in course 
of amalgamation. 

Messrs. C. A. Parsons commenced the manufacture 
in the year 1884 ,  and have gradual ly improved and 
increased the size of the steam turbines manufactured 
by them. At the present time the aggregate horse 
power of turbines at work for electrical purposes ex­
ceeds 140,000 horse power. The largest size plants 
yet constructed are two of 1 ,000 ·  kilowatts output for 
the municipality of Elberfeld,  in Germany. The con· 
sumption of steam of these plants when tested by a 
deputation of experts from Germany, W. H. Lindley, 
Prof. Schroter, and Prof. Weber, showed the fo'llowing 
results : 

" At the overload of 1 , 200 kilowatts, and with a steam 
pressure of 130 pounds at the engine, and 10 deg. C. of 
superheat, the engine d riving its own air pumps, the 
consumption of steam was found to be at the rate of 
18 .8  pounds per kilowatt hour. To compare this figure 
with those obtained with ordinary piston engines of 
the highest recorded efficiencies, and assuming the 
highest record with which I am acquainted of the 
ratio of electrical output to the power indicated in 
the steam engine, namely, 8 5  per cent, the figure of 
18 .8  pounds per kilowatt in the turbine plant is  equiva­
'lent to a consumption of 11 .9  pounds per indicated 
horse power, a result surpassing the records of the 
best steam engines in the production of electricity from 
steam under the conditions named." 

I have also pleasure in sending you an official trans­
lation of the report of these gentlemen. 

So early as 1892  the steam consumption of the tur­
bine had been lowered to 27 pounds per kilowatt hour, 
or 1 6  pounds per indicated horse power, as testified by 
Prof. Ewing, F.R.S. ,  of Cambridge, England ; and in 
the following year its app:ication to marine propulsion 
was undertaken by the second named company above, 
and led first to the construction of the yacht " Tur­
binia," of 3 4 %  knots speed, completed in  1896 ,  and 
later to that of H. M. S.  "Cobra," of 400 tons displace­
ment and 35 knots speed, and H.  M. S.  " Viper," of 
370 tons displacement and 36.58 knots mean speed on 
a one-hour trial under English Admiralty conditions 
of weights and measurements. During the trials these 
vessels have shown a coal consumption per indicated 
horse power within the guarantees, they have suffered 
no breakdown or hitch directly or indirectly connected 
with the turbines, during their official trials, and the 
" Viper " has exceeded her contract speed by more than 
5 knots. 

On November 1 ,  1896 ,  the United States and Canadian 
patents for land purposes only were acquired by the 
Westinghouse Machine Company, of Pittsburg, but up 
to the present time I am only aware that five plants of 
1 2 0  to 300 kilowatts capacity have been put to work, 
and one of 1 ,500 kilowatts capacity is under construc­
tion. This should be contrasted with English output 
of over 130,000 horse power during the last ten years 
for electrical purposes only. 

Last August Messrs. Brown, Boveri & Company, of 
Baden, undertook, in conjunction with ourselves, the 
manufacture of steam turbines for electrical purposes 
on the Continent, and they have at present an order 
for a 4 ,000 horse power turbo-alternator for Frankfort­
on-Main besides quite a number of smaller plants. 

I have had my attention directed to an article by 
Rear Admiral George W. Melville, Engineer-in-Chief 
of the United States Ill:-, y, in your issue of November 
24, and as I have the honor and pleasure of his ac­
quaintance by correspondence, and know his invariable 
courtesy, I venture to hope that he will pardon me 
when I say that the " Viper " and the " Cobra " are 
not " racing machines," but formidable torpedo-boat de­
stroyers, of the usual scantlings of the English 30-
knot destroyers, strengthened specially for the higher 
rates of speed to which they have attained ; that they 
can outstrip by many knots any other destroyers in 
the world in smooth or heavy weather, and that their 
complete absence of vibration at all speeds permits of 
an accurate sighting of guns and torpedoes, impossi­
ble with similar vessels fitted with reciprocating 
engines. 

I may perhaps further explain that though the first 
marine steam turbines have been fitted in very fast 
vessels for the obvious rease'! of facilitating the de­
velopment of a new system, yet steam turbinCfl are 
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quite as readily designed for battleships, cruisers, At­
lantic liners, and all fast passenger vessels, and in 
such vessels will ,  in my opinion, give results as regards 
coal consumption at all speeds superior to those at 
present obtained with reciprocating engines. 

As the turbine, when installed on land, as in .Eng­
land and at Elberfeld has surpassed in economy of 
steam the best triple-expansion reciprocating engines, 
and the turbine of 4 ,000  horse power for Frankfort 
is  guaranteed to still further i mprove the lead ; so 
in marine work the steam turbine is  destined to re­
place the reciprocating engine in all fast vessels from 
moderate up to the largest tonnage. 

Turbinia 
1 9 0 0 .  

CnARLE:; A. PAHSO:>S.  
Works,  vVaUsend-on-Tyne, December 18 ,  

THREE RECENTLY PATENTED NOVE L TIES. 
One of the most interesting inv�ntions for which 

letters patent have been granted within the last few 
weeks is  a process of coating one metal with another, 
devised by Samuel H. Thurston, of Long Branch, N. J .  
T h e  metal t o  b e  coated ( usually iron or steel ) is  first 
so thoroughly cleaned that all foreign matter is  en­
tirely removed. After thi s thorough cleansing the 
metal is ready to receive its covering. The coating 
metal is  systematically beaten against the metal to 
be coated.  This beating process is  produced by vibra 
tory beating-rods,  pivoted to bars secl\l'ed on a rapidly 
revolving drum. The drum is loc'tted above a bed 
plate arranged to move beneath or over the radius or 
action of the beating-rods.  On the bed-plate the metal 
plate to be coated is  firmly secured,  so that by rapidly 
rotating the drum the beating-rods strike the surface 
of the metal. The particles from the beating-rods are 
hammered into the pores of the plate, and are incor­
porated with its surface to form an adherent film of 
metal. So perfect i s  the cohesion 01'  the two surfaces 
that the film can not be mechanically removed without 
removing particles of the plate. 

In order to reduce the friction of worm-gearing, 
Charles M. Jones, of Philadelphia, Pa. ,  has invented 
the novel device illustrated in the second of our en­
gravings. The driving or pitch faces of the worm are 
formed with a continuous groove, which receives a 
series of balls. During the rotation of the worm the 
balls travel freely along the usual pitch-line and bear 
against the teeth of the meshing wheel .  Thus Mr. 

Fig. 2. -A BALL-BEARING WORM GEAR. 

Jones substitutes rolling friction for the usual sliding 
friction. 

An odd little mechanical toy whi ch i s  noteworthy 
for its simplicity is the subject of the third illustra­
tion. The toy is the invention of John J. Reid,  of 
Lyons, I owa. Upon an upright having on opposite 
edges cam-like, staggered fulcrum-bearings a seesaw 
lever is mounted. The lever is  provided with oppo­
site fulcrums in the form of tongues, alternately en­
gaging the bearings. At the ends of the lever figures 
representing a clown and a negro are pivoted . The 
seesaw being at the upper end of the standard with 
the lower fulcrum tongue no,sting in one of the bear­
ings, the upper end of the longer portion of the see­
sa w will rock down by reason of , its greater weight 
until its fulcrum tongue engages the next lower bear­
ing and the opposite end of the lever moves downward­
ly. This alternate rocking motion continues until the 
seesaw has reached the lowpr end of the standard 
The standard is then reversed,  and the seesaw retraces 
its course. 

J C itut ific !tutricau. 
I nternal 'V ater-w a y  I ln p r o velll e ll h ,  A bo u t  

P I t t s b u rg. 

The varied manufacturing interests and vast coal 
trade of Pittsburg are due to cheap water transporta­
tion. In 1 8 3 6  the Monongahela Navigation Company 
was organized for the purpose of establishing a slack­
water system on the Monongahela between Pi ttsbur,; 
and Virginia ( now the West Virginia ) State line. The 
company was chartered with a capital of $300,000,  
held largely by those interested in the industrial rise 
of Pittsburg and in the development of the rich coal 
fields along the Monongahela. The work of establish­
ing dams on the stream was begun in  1838 .  Instead 
of the shoaly ri ppling stream which it was before its 
improvement, the Monongahela is  to-day a noble 
stream whose traffic amounts to many million tons 
annually. Unti l 1897  the slack-water system remaine,l 
in the hands of the private corporation which had 
begun the iml- I'ovement of the stream ; but in that 
year the locks passed into the hands of the United 
Statri> government, and thus a free system of naviga­
tion was begun. In early days both the Allegheny and 

Fig. l . --THE THURSTON MET AL-BEA TER. 

the Youghiogheny possessed a system of dams, but 
these were permitted to fall into decay. Of late years 
several government (lams have been constructed on 
the Ohi o,  but these are n ot sufficient to provide the 
stream with free navigation at all seasons of the year, 

The time is not far distant when the rivers adja­
cent to Pittsbu rg wi l l  have an elaborate slack-water 
system. Congress has passed bills which provide for 
six dams on the Ohio. including the Davis I sland dam, 
which was completed in 1 8 1:>  ... . The new dama, like the 
Davi s I sland dam, will be of the movable type, so that 
they can be lowerell at any time, leaving a clear chan­
nel. They will be located at Glenfield ,  Osborn. Legion­
ville, Freedom and Merrill ,  the dam at the latter point 
being the lowest one on the Ohio which will be erected 
at the present time, Surveys have already been made 
for a government dam at Marietta, Ohio .  but the 
work has not yet been begun. I t  i s  believed that the 
series of dams now under construction can be com­
pleted within three years, 

The work on the Ohio River dams i s  now well under 
way, the locks of all the dams being nearly completed . 
At Merrill the greater part of the dam is finished. The 
gate at Merrill will, when completed, be the largest one 
of the movable type in the world.  I t  is  13  feet high 
and 1 1 2  feet wide, I t  will be moved by hydraulic 
power,  derived from the river,  which it will  hold back. 
All of the Ohio River locks wi ll be of the same type. 

The Herrs I sland dam, on the Allegheny, is  already 
completed.  and will be the only Allegheny River dam 
of the movable type. The other three dams now under 
construction will render the Allegheny navigable for 
large river steamers above Tarentum, a di stance of 30 
miles above Pittsburg, This river improvement will 
provide a water outlet for the various important in­
dustries located in the Allegheny Valley. The Alle­
gheny locks will De 3 0 0  feet in the clear, with a width 
of 60 feet. 

Some day a ship callal will connect the Ohio with 
the Great Lakes, The preliminary nrvey for this 
great waterway improvement was made some years 
ago, when it was proposed to construct a canal which 
would give vessel s of :l ,000 tons or more free passage 
between Lake Erie and Pittsburg at the expense of 
Pittsburg capital . A detai lerl descri ption of this great 
internal improvement will be found in the issue of 
September 24 ,  1 89 8 ,  of the S( ' J E :-'; T I F I < '  A ,m: Il H' A :> .  This 
great canal will  solve the problem of cheap transporta· 
tion of the ore supply for the Pittsburg furnaces, open 
up an artery for the vast coal-carrying trade, and 
enable Pittsburg manufacturers to enter foreign 
markets. 

. . . . .. 

Favo r i ti s m  t o  ,,' o r k ln e n .  
It  often h:wpens in factories, says T h e  Superintend­

ent and Foreman, that one workman has a " pull " with 
other workmen, and by this means is  ab." to make con­
SIderable money at the expense of his fellows on the 
same branch of work, and this all unknown to the 
foreman. Sometimes man after man will leave the 
factory, and if  asked the reason for quitting, all that 
can be gotten from them is an indistinct muttering 
about not getting a square show. and the foreman 
wonders wherein he did not give the men a square 
show, and finally sets the men down for cranks. 

The men cannot always say positively that it is  so ; 
they feel It rather than see it. They see a workman 
next to them always having the lasts he needs, or al­
ways getting the easiest case to set up, buff, or scour, 
and yet they are not able to see just how it is  done. 
Not seeing, they do not feel like making definEe 
charges or statements, as they do not know how to 
sustain them ; but they are assured in their own minds, 
for they have encountered the same thing before, that • 

there is a clique running the factory. 
Cliques run a great many factories, and generally 

without the foreman's  knowledge. Sometimes a fore· 
man is partner to a clique, and sometimes he believes 
it is  good policy for the firm ; and occaSionally it is, 
but very seldom. The best managed factories have 
systems which make favoritism of one workman to 
another impossible, 

In  some factories the firm has a man whose business 
it is  to hunt up all obstacles to good work, including 
such as thi s ;  and it would be a good thing for many 
manufacturers to use up any spare time they have in 
asking the more intelligent of their employes-not 
always the old help, though-what difficulties they 
meet with. It  is  not a bad thing to have your factory 
have the reputation of being a good one to work in,  
for the time may come when help will  be needed, and 
when not being able to secure the right help at the 
right time wiII cause the loss of considerable money. 

e · e . •  
The C u rrent S u pplement. 

The current SrpPL"�lE"'T, No. 1306, is  of unusual 
importance, the leading article being entitled " The 
Steam Turbine : The Steam Engine of Maximum Sim­
plicity an1 of Highest Thermal Efficiency." This paper 
is  by Dr, Robert H.  Thurston, of Cornell University, 
and may be regarded as one of the most important 
contributions ever made to the literature of mechanica:l 
engineering. It i s  elaborately illustrated. "The Pollak­
V i rag Telegraph " is described in detail, showing the 
ingenious mechanism by which messages can be trans­
mitted and written at high speeds. " The German 
Colony of New Guinea " is  illustrated by many en­
gravings. " The Mechanism of Amphitheaters " is  a 
most interesting article, showing how the cages con­
taining the animals were lifted to the level of the 
arena by mechanical means and opened automatically, 
and how the ' great awnings were warped across the 
amphitheater in sections. " A  New Method of Testing 
Glass Surfaces " is by Edmund M. Tydeman. 

. � . � . 
.J a n u a r y  D u i 1 d l n !!;  l'dI t i o u .  

The January issue of the  Bl' ILOl:>G EOITlON worthily 
begins the new century, and it is one of the handsomest 
numbers ever issued of this unique periodical. The 

Fig. S . -AN ODD MECHANICAL TOY. 

cover illustrates a half-ti mbered house at Greenwich, 
Conn., and is  printed in a highly arti stic manner. 
The other houses which are given in this issue are 
excellent. Among the many interesting features of 
this edition are the "Spanish National Pavi lion at the 
Paris Exposition,"  " A  Remarkable Wood-Carving," 
and a " Medi:eval German City Gate." The literary 
contents deal with " Mechanical Triumphs of the An­
cient Egyptians," " An Architectural Critic in the Year 
2000 A. D. ," and " Athens in 1900."  
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RECENTLY PATENTED INVENTIONS. 

A �ricult ural ItnpleDlents. 

HAY OR STRAW STACKER.-RoBERT 

GHISWOLD, Grover, Colo. 'rhis invention re­
lates to portable machines for un loading and 
stacking loose hay and straw. . A character­
istic feature of the invention is a very simple 
construction of directing p latform which, 
when used in connection with a hoisting rope, 
guide ropes and a swing, can be con veniently 
util ized to convey the hay In the form of a 
1'0 1 1  from a wagon to the ground, where the 
stack is to be formed. 

MACII IXE FOIt T O P P I NG BE ETS .-J e­
L T U S  II.  LUHHS,  Fruita,  Colo.  The machine is 
espec ially adapted for topping beets in the 
field,  and is  designed to be d mwn between 
rows of beets in order that i t  may operate on 
the tops of two rows s i m u l taneously. 'rile 

('u tters cleanly sever the tops.  The distance 
LJetween the c u t ting blades and the ground "an 
be read ily regu lated.  The machine ( 'an be 
raised a t  the fl'ont  so as to e a rry the ('utters 
some dis tance from the ground in driving to 
and from the fi eld.  

the tree should be of the same size as the 
piece previously cut from the limb. In car­
rying out �he present invention paral lel blades 
are employed which are operated transve r.ely 
of the stock to be budded and the tree from 
which the bud is to be removed. Thus the bud 
section is made to correspond in size and shape 
with the space provided for it. 

AUTOMA'rrC VEHICLI, II I TCH-BRAKE. ­

CHAHLE S KITCHEN, 1;] l wood, Ind. The Inven­
tion . provides an attachment for vehicle­
brakes so constructed that, when the brake 
is ful l y  o r  partially applied at the time 
a vehicle  is to be left  standing, the driving­
reins may be attached to the brake-level' and 
the brake-beam be controlled automatically to 
such an extent that, while the animal is  f ree 
to move forward 01' backward a l i mited dis­
tance in the shafts, an undue forward 0 1'  back­
ward movement will resu lt  in the appl ication 
of the brake shoe 0 1'  rollers t o  the wheels 
of the veh icle. Thus the horse and the 
wagon must of necessity remain where they 
ha I'e been left standing. 

D I S K - S I ' I'l'O R T I X G  A'1''1'AC IDIEXT FOR 
G R l X DS TO X E S .-WILLIA'I ,Yo l l ��W ITT, Get-

('Olt:\' - (, I "l'T E l ! .  - CITAH LFl Y  O. EBERLE ' '' .  tysburg. S. Dak. The . disk-supporting at tach­
Shawano. 'Yis .  The deviee comprises a metal ment comprises a post for re('e i v i n g  the disk to 
foot-plate having downwardly-presseel ribs and be sharpened. Inwardly-inei ined rollers of dif­
an extension-p lat(' forme(1 w i t h  a slot.  A s(' rew fere n t  dia meters support the disk, and spr ings 
passes through the slot into tile foot-p late.  The I· coiled aronnd the ]lost hold the disk against 
(,hannels formed hy the depressed ribs are cn- the roller.  When the device is carried to a 
gaged by downward extens ions on the front grindstone and the grinding-wheel is brought 
enel of the extension-plate.  On the front end into contact with the disk, the whole armnge­
of the foot-p late a ('u t ting-blade is carried. ment will revolve du ring the sharpening pro­
The operator grasps the corn-stalks, and, by cess. 
forc ing his foot forward against the cutting- COMB INATI ON PIPI-J, C IGA R HO LiJ l-J ,l 
blade,  severs the stalks near the ground. AND C I GARETTE HOLDER.-PHILIP F I S C H -

K;'II H'E FOR HAHY E S TL RS , :\IO 'YERS, E R ,  Plauderville, N. J .  This v e r y  n o v e l  smok­
ETC .-I-IERS CIUl L OLDI1.\) [ ,  Orleans, Ind. !II I'. er's article comprises a body having members 
O ldham has invented a novel kn ife 0 1' c utter with connected bores of different sizes. One 
for hal'vester", reapers, mowers, lawn-mowers, of the bores is designed to receive the stem 
and like mac h i nes. His invention is an end- of a monthplece 01' a cigar and the other bore 
less Ol' chai n-kn ife, which is inclosed in a is arranged to receive the mouthp iece-stem, a 
casing having upper and lower plates prv- cigarette, or the stem of a pipe-bowl.  A pine­
vided with fl anges at their front and rear bowl has a stem for engaging one of the bores ; 
edges. Between these fl anges the blades of the and a mouthpiece has the end of its stem 
endless "hain-kn ife are projected. A cover is reduced to fit the smaller bore of the body. 
fitted over the rear flanges and t1' " "ear run The portion of the stem above the rednceel end 
of the knife. The travel of the knife is  the fits the larger bore. 
same at all points, since there are no centers CARTR I DGE . - ANTONY BARRALLON, St. 
to pass. Hepairs can be easily made. Etienne ( Loire ) ,  France. The invention pro-

Electrical Apparat u s .  

PUSH-BUTTO_ . .  - THO>U.S A .  NATHANS, 

Manhattan, New York city.  On a bottom plate 
a casing is removably held ; and through the 
top of the casing a push-button sl ides. A 
double contact deviee is adapted independently 
t o  close a norma l l y  open circuit  when the 
push-hutton is depressed, and also when the 
casing is partially removed from the bottom 
plate. By reason of this const ruc tion the bel l  
c a n  b e  sonnded either i n  t h e  ordinary manner 
"". when a removal of the parts of the bell  is  
attempted. 

CALL-BOX.-EDGAH Eo SALI SBrHY, Chicago, 
1 1 1 .  The object of  the invention is to p rovide 
a simple mechanism for connection with a 
�lephoJJ.e system, which may be employed to 
send a tele]lhone call  to the central station or 
to serve as a messenger call .  A telephone can­
not be placed i n  the c i rcuit without fi rst 
sending a signal ; and after one conversation 
is fi n hhed and the receiver replaced, a second 
conversation cannot be had withont repeating 
a call.  

Mechanical Devlce8. 

BARREL MAC H D I E .-JOIIN S .  WRIGHT, 

JH., C h u rch land. Va. The novel feature of the 
invention i s  a form comprising end-rims r­
shaped in c ross section, and intermediate rIms 
formed with perpenelicular annular flanges al­
ternately a r ranged. Connecting rods a r e  
passed th rough the b a s e  of the e n d  r i m s  a n d  
through the annular flanges o f  the interme­
diate rims. When the rims of the form Ilre 
made in  three segmen ts,  as  in the p resent In­
vention, the exertion requ ired fo r l ifting the 
hinged sections, either i n  opening o r  closing 
the form, is comparatively insignificant whell 
compa red w i t h  the exertion re(] ll i l'ed for open­
ing and c los ing one-half the heavy form. 

!lIOTOR TOY.-JOHN II. W H I T I XG, Manhat­
tan, New York c ity. Mr. W h i ting has invented 
a perambu lating toy i n  the shape of a horse. 
A motor and lever connedions are provi ded for 
simultaneously operat ing the legs of one side 

vides a cartridge which, on the one hand, In­
sures the indefinite preservation of the powder 
charge and on the other hand a complete and 
quick combustion of the charge, together with 
its casing. as soon as the shot is fired, in oreler 
to reduce the work required lor firing the 
gun. 

M I C ROMFJ'rER-GAGE .-ALBEHT A .  BRANDT, 
B irmingham, England. This new m i c rometer­
gage is arranged to permit a correcting ad­
justment in case of deviations i n  the setting 
of the m icrometer device on a beam and to 
permit convenient adjustment of the microm­
eter device in case of wear on the anvii 
and spindle. On the heam a main mlerom­
eter device is  movable, adapted to be fast­
ened at measured points. The micrometer 
comprises a barrel In which a cylinder i s  ad­
justable. A sleeve is connected with the cylin­
der and extends over the barrel.  A s]lindle i s  
l ikewise carried by t h e  cylinder. T h e  sleeve has 
a graduated end to indicate micrometer ad­
ju stment relatively to the barrel. and a correct­
ing mic rometer device indicating on the other 
end of the sleeve to adjust the spindle of the 
main mic rometer device to any discrepancy in 
the setting of that device on the beam. 

PLEAS URE-CANAL. - G�XlRGE W. SCHO­
FIELD, Coney Island, Brooklyn, N. Y. The In­
venton is a pleasu re device having a large 
waterway in a comparatievly small space. the 
banks of the waterway being provided with 
scenery of an amusing character. A nuvel 
means has been devised for shifting the boats 
from the lower level or terminal of the canal 
to the higher level or start ing point. 

Designs. 

Marine Iron Works. Chicago. Catalogue free. 

. .  U. S." Metal Polish. Indianapo lis. Samples free. 

Y ankee �otions. Waterbury But ton Co., W aterb'y.  Ct. 

For bridge erecti ng engin es . .  J .  S .  ::\lu n d y , Newark, N .  J .  
Hook aIHI Eye Patent for Sale. F .  J .  Rappold , 1 2  W. 

nth St . , Erie, Pa. 

Special and Automatic Mach ines built to drawings on 

contract. rl' lIe Garvin Machine Co.,  141 Yurick St.. N .  Y. 
'J1he celebrated " Horn s b y - A kroyd " Patent. Safety OiJ 

Engine is built  b y  t h e  De La V erg-ne Refngerating Ma­
chine Com pa.n y.  Foot of ��lLst !:-k-;th Street,  N e w  Y ork. 

'l'he best book for eleci  riC lal l� and begI llner� in elec. 
tricity is " }1� x p e r i Il l e l l t al Science." by (� eo. :.\1. H op k i ns. 
By mail.  $4. :\ [ 11 1 1 1 1  & Co. , p u b l is h ers.  ;-iti1 Broad way , N. Y .  

tr S end for n e w  alld COIlI p l er e  catalogue o f  Scient,itlc 
and otb er Books for sale b y  :\l un ll &. Co. , atll Broad w a y ,  

New York. Free on avplication. 

I l l :'> '!':; TO ( ' O R lt E ii I 'O i\ D E :'>TS. 

Names ann Address l l l l l�t  U( ' ( 'Olll IHllly a l l ll'ttf'rs or 
1 1 0  il t t l ' l l i  iOlI w i l l  11t' paid tlll 'l"t' to. Th i s I s  fo1' 
( J i l l" i l l f u l'lIw t i oll  <lllil l lOt for pllhl i (' a t i o l l .  

References t u  forBI t ' ! '  a rt h- l t ' s  or U l I 8W(>I"S shou ld 
g- i Y l '  ( l a t l '  of l" l i H ' l" a mI pagp or ll tllllhpr of 
Q1U's1  i o B .  

Inquiri es I l o t  . 1 l lswt 'r( '(1 i ll 1 't'H sOllUlJle t i m p  shonld 
111' l"t ' lH ' H t t ,tl ; (,OlTt 'Sl lol ldt ' l l t S  will 11\':\ 1" i n  m imI 
t h a t  HOBl I '  H I l S W t '! "8 I"I ' ' l ll i l' I '  l lo1 a l i t t l p  re· 
St'll 1"t·h . awl, t h ( )llg-h W I '  ( ' l l (lPfiV( ) 1 "  t o  l"Pply to a 1 1  
p i t lw!" I I.\' I d t t ' l" 0 1 '  i l l  t h i s  uPp<ll" t m P l l t ,  ('aeh 
must t a k ( '  his t u r B .  

Buyers w i sh i l l C"  t o  pll I'('h asp a n y  artidp not advPl"­
t i st ' (l in O l l !" ('nimBlls w il l bl' fn rn ish t'rl w i tll 
add rt'SsPs of hOlHH'S lll H llllfn dnring or carrying 
the HIl Ill I ' .  

Special Written Information on lll a t tt'l'S of personal 
ratlwl" than �I'll(>ra l i n tp1'Pst can not bp expected 
w i thout l"t'lll l I IlPra t ioll . 

Scientific American Supplements l'pfprrp(} to m a y  
hp h : l tl f i t  t l l t ·  nfth'l' .  Pri('(> 10  (,f'n ts ('aell . 

Books rt·fprl'ed to prom p t ly su ppli t·d on rl'cpipt of 
P I'iC'P.  

Minerals Sf'n t for pxnminntioll should be distinctly 
m a rkl'd or laiwl('(1. 

(802·1) M. J. H. asks : 1 .  Can the con­
tinued use of an eleetrie generator or sma l l  
dynamo h a v e  a n y  i l l  e ffeet on a :)., ,·"on if I t  
is  u sed about three t i mes a week as hard 
as it  ('an be stood ? A. Yes ; most certainly.  
O u r  advice to all  is  to use electricity only 
under the direc t ion of a competent physielan. 
Then there w i l l  be no danger of i l l  cffec ts. 
2.  How may a piece of gold be dissol l'ed and 
made into a ]l l a t ing solution to be used w i th 
batteries '! A. Gold is d i ssolved in aqua re ,' .l 
3. Can any kind of p l a t i ', g  s ', \ u t ion be n:a <ll' 
by dissolving the salts of the metal in water 
or anyth ing they w i l l  dissolve in '! A. Fol' 
preparing p l a t ing sol u t ions see 'Ya t t ' s  " B lec­
troplating." p rice lj;1 by m a i l .  4 .  Can a n al­
tern a t i n g  ('u l'I'e n t  dynamo be changed to a 
continuous ('I1 I' 1'ent w i thout a l tering the dy­
namo ': A. An a l tprna ting cu rrent dynanlo may 
be converted into a continuous ('u l"I'en t  ma­
chine by repla('ing the ('ol leding rings wi th " 
c o m m u t a tor.  You ('an probably make a com­
mu tator from the plans in S UPPLE )I E N 'l' GOO, 
price 10 ('en ts.  

(8024) E. A. M. asks : 1. Is there a Sup­
PLE " " " T  in w h i e h  I may find a description c,f 
an arc-lamp sui table for lantel'll use '? A. In­
formation on a r(' e l e c t ri c  lights for I a n L�l'ns 
w i l l  be found i n  SCI K��T I F I C  A :\ l E H I CAX, Nos. 1 2 ,  

vol . GG ; 1 1 ,  vol .  74,  and 0, vol . 73 ; also S GP­

l'L1DI E X 'r, Xos. 7Gn ano !) ; H L  Price of above, 
1 0  cents each. :!.  'Yh a t  would hap]len If 
a shunt-wound dynamo ,vere short-c ircuited 
across its terminals w h i l e  running u nder full 
load '! A .  I f a shun t-wound dynamo is short­
circuited it  w i l l  develop heat in the circuit 
very rapidly and burn out the short circuit 
if possib:e .  If this does not ha]lpen i t  may 
throw the belt o r  be stopped by the excessive 
load thrown upon the armature.  

(8025) H. H. asks : Can you answer 
through your information department, In a 
general way, the proportion of gas requ i red 
to run gaR engines of G II . P . . and less atone, 
bare of any load, to the q u a n t i t y  required to 
produce the power to run machi nery a t taehed 
to such engines ', I have been using a gas en­
gine (4 I I . P. ) sonw t i m e  to operate print ing 
machinery i n t e I'm i t te n t l .I' , and w i th varying 
loads. w i t h  very s a t i sfactory resu l t s  econom­
ically and otherwise.  B u t  a test shows that 
i t  requ i res as m u dl gas to operate the bare 
engine as the guaranteed quan t i t y  for l lh 
H. P. in t h e  machinery.  At p l'i< 'e of gas here 

in opposite directions, causing the a n i mal to 
walk. By means of an a t t a dunent to the neck 
the head can be emp loyed for winding the mo-
tor-spring. 

Hailway A l'l,l Iance". 

GE�I-SETT I N G .-GEHHAHDT G. i\L F . •  ART­
"AX " .  �Ianhattan. New York city.  !lIr. Hart­
mann has received two design patents for set­
t ings in which the gems are arranged in the 
one case in two parallel long side members 
and two parallel  end me mbers, toge ther w i t h  
chains of bead-like figu res appearing within 
the border. I n  the second design, within a rec­
tangu l a r  border chains of globu l a r  and i rreg­
ular gems are arranged in parallel lines. 

FOR 
to run the engine c o n t inuously wou ld cost $ 1 00 
a year. if the driving belts \Vf'I'(, I'f'moved and 
the shaft ing; wholly disconnectpd. while the ad­
ditional c o n s u m p t ion of gas for s m a l l  p ri nting 
machinery . stH'h as platen prE'ssPs, vaper cnt­
tel's,  etc . .  i s  almost n o t h i ng. rrh a t  makes this 

LOCK AND I I I X G g  FA STEXI·m 

B O X E S .-G�'()nGE R. S C H ) [ I DT ,  Brooklyn, New 
York city. This novel fastener is formed of a 
single piece of w i re which ('an be readily ap­
pl ied to a box. The simplicity of the device i s  
its c h i e f  merit.  

RA I L - J O I NT.- S I LA S  n .  WHAHTON, South 
Bend, I n d .  The rail-jo i n t  has a sleeve engag­
Ing the hases and the webs of the ends of ad, 
jacent rails. Bolts extend through tl:le sides 
of the sleeve and through the rail-webs ; a n d  
a nut-lock-bar engages t h e  sides of t h e  bol t ­
nuts. The b a r  has an extension adapted to 
extend alon� the under side of the base at the 
rails, the extension crossing through the sleeve. 
A key or wedge securely fastens the nut-Iock­
bar In position. 

power very e('ono mieal for short runs, but 
LEAT H E R  �'AH U I C .-CHAHL��S D. WI LL- hugel y expensi ye for con t i n u ou s work , esp"­

LU[ S ,  Manhattan, Xew York elty.  The leading d a l l v whel'e a singl e l ight ma(' h i ne is the chief 
feature of the design consists i n  forming on load

' 
requ i red.  ( ' �n the engine Ill' taking the 

one surface of the fabri(' e iosely· al' l'anged. i I'- normal quan t i t y  of gas, 01' i s  something wrong 
regu lar and sl ight projeet ions to give a stip- with the adj ustment s '! Apparently nothing is 
pl ing appearan ce. ChannelS are employed to out of order. I f  there is an approximate rule 
represent veining. governing the amount of gas to drive the en-

S IIADE-HO LLI'JR BUACKET.-WILLIA)[ It .  gine a l one-in ]l roportion to its  power-It 
MADDEI<N AND EDWAHD II. I I I GBEI.] . . TIt. . St. ;"ould a i d  mate r i a l l y  in solying a perplexing 
Louis, Mo. The body of the braeket is essen- p roblem. A. The hest gas engines of G II .  P. 
tially rectangular and has a t  one side a use about 18 e ubic feet of i l l u m i n a t ing gas per 

Miscellane o u s  I nvent l " n8. bayonet-slot. Between the slot and the opllo- II.  P. pel' honr for fu l l  load with gas and a i l' 

BUDDING IMPL I'JMEX T .-WI LLIAM NEL- site edge of the body are two open ings : and inlet  lll'operly adjuste(l .  The gas consumption 

SON, Jefferson I'arlsh, La.  I n  the operation from the upper end of the opposite edge a spur does not dec l'case d i rc(·tly w i t h  the load. The 

of budding it  is the usual pra(' tice to remove p rojects. fric- t ion of engine, belting and shafting is a 

a piece of bark from the t ree to be budded, NOTE.-Cop\es of any of these patents will  constant qnan t i t y  t h a t  does n o t  
.
vary by the 

and then to remove a similar piece of bark be furnished by Munn & Co. for ten cents ea(,h ' l t h rowing o n  and o ff  of small machmes, ��t yon 

from the limb of a tree bearing a fine variety Please state the name of the patentee, title should h a  ye a n  efficient goverDor OD e gas 

of fruit. The piece of bark to be budded OD I of the JDVention, and date of this paper. Inlet to save waste. 

JANUARY 12, 190 1 .  
NEW BOOKS. ETC. 

VICTOR VON RICHTER' S TEXT-BoOK OF IN' 
ORGANIC L HElIHSTRY. Edited by Prof. 
H. Klinger. Translated by Prof. 
Edgar F. Smith. Fifth American 
from the tenth German edition. 
Philadelphia : P. Blakiston's Son & 
Company. 1900.  8vo. Pp. 430. Price 
$1 .  75. 

The present edition differs materially from 
those that have preceded it, and includes the 
very latest discoveries. The form of presenta­
tion is excellent and the subject matter is 
carefu l l y  proportioned. The great and well ­
deserved reputation of von Richter and a l s o  
t h a t  of t h e  editor a n d  translator is sulficient 
guarantee of the adequacy and accuracy of the 
text. I t  is an adm irable text-book and is one 
of the best chemistries we have seen. 

COllHiERCIAL ORGANIC ANALYSIS. Vol. 
I I I . ,  Part 1 .  TanD ins, Dyes and 
Coloring Matter, WI .ting Inks. By 
Alfred H .  Allen, F. I. C.,  F. C. S. 
Third edition. Rewritten and en­
larged. Revised and edited by J. 
Merritt Matthews, Pn. D.  Philadel­
phia : P. Blakiston's Sons. 1900.  8vo. 
Pp. 589 .  Price $4 .50 .  

T h i s  volnme is a chemieal c l assic a n d  merits 
unstin ted Il l·a.de. It deals with the properties, 
proximate analytical examination and modes of 
assaying the various organic chemicals and 
products employed i n  the arts, manufactures, 
medieine, etc. ,  with concise method for the de­
tection and determination of their impurities, 
adulterations and products of decomposition. 
These remarks apply to the whole series, and 
the present volume deals with such important 
subjects as tannins, elyes and coloring mat­
ters, also writing inks. 

INDEX OF INVENTIONS 
For which Letters Patent of the 

United States were Issued 
for the Week Ending 

JANUARY I, 1 901,  

A N D  B A C H  B B A R I N O  T H A T  D A T B. 

[ See note at end of llst about copies of these patents. j 

Advertising-rack, C. H. Epple • • . • • . . . . . . . • .  
A i r-bra ke , J.  E .  Normand . • • • • • . . . . . . • . . . • •  
Ai l'-collJ pri:'ssillg machine, J.  J.  Isler . • . . • • .  
A ir-l'oolillg device, S. B.  'Vaters . . . . . . . . • . .  
Air i n  e xvlosion-motors, utilizing liquid, C. 

664,84� 
665,341 
61;5.222 
665,392 

Linde . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  664,958 
Air, insulating-receptacle for holding, T. 

Sewall . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  665, 349 
Animal-shf'ars, H. R. Boettcher • . . . . . . . . . . .  664,924 
Armature-shaft alarm device, F. W. Garrett 6�,319 
Asbestos-felt covering for boilers, steam-

tubes, etc . ,  C.  Lamprech t .  . . . . . . . . . . . •  
Ash-determining apparatus, G .  ll. Tucker . •  
Atomizing apparatus, R .  L. Benson • • • • • . .  
A uger, earth, Scott & Gerry • • . • • . . . . . . • • . .  
A x ,  II. S. Earle . . . . . . . . . . . . . . . . . . . . . . . . . . . 

664,873 
665 041 
664

'
923 

664:002 
()65, 075 
665,268 
665,345 

Axle box, car, W. F. Richards . . . . . • • • • • . •  
Axle or journal box, 'V. E .  Prindle . . . • • • • • .  
Bag-h older and Sifter, combined, M. H. 

-tShanley . • . . . . . . . • • . • . • • . • • . • • • • • • . • • . . •  665,275 
Bag-machine, L. D .  Benner . . • • • • . • • • • • • • •  665,3H7 
Ealing-press, C .  W. Davidson • • • • • • • • • • • • • •  665, 1 91 
Baling-press, I.J. Trabue . • • • . • • • • • • • . • • • • . •  665,284 
Baling-press, A. Wickey . • • . . • • • • • • • • • • • • • •  664,987 
Bail-bearing seat, H .  P. Scott . . . . . . • . . • • . . •  604,97;) 
Barrel-elevator, C .  W. Levalley • • • • • • • • • • • •  665,022 
Barrel, metal, H .  B. Haigh . . . . . . . . . . . . . . . .  665,003 
Bearing, shuft, A. Haenichen . • . . • • • • • • • • • •  664,946 
Red casing, folding, C .  A .  Warner . • • • • • • •  665,151 
Bed-couch, folding, H .  J. Daschbach . . . • . .  665,189 
Bedc1othps-supporter, P. C. L. Harris • • • • • •  664,855 
Bedstead, ��. Wood . . . . • . • • . . . • • . • • . • • • • • • •  665,299 
Bedstead canopy-frame, I. E .  Palmer . • • • • •  665, 126 
Beustead, (:orner fastening, W. E. Frank • • •  665,367 
Bedstead lock corner-fastener, Foster & 

Camp . . . . . • • • . • • . • • . • . . . . . . . • . . • . • . • •  6.65,366 
Belt tighten!'r and guide, C.  H. Remick . . . .  655, la2 
Bic)-c!e-brake, N. E. Boyd . . . . . . . . . . . . . . . .  665,a06 
Bicycle-chain adjustment, E .  S.  Leaycraft . 665,018 
Bieycle-frame pump, J.  B .  Fermoyle et a 1 .  • .  661 , 136 
Bicycle-pump, J. Hanna . . . . • • . • . . . . . . . . • • .  66-'1. : J .1:7 
Binder twine-pickHng-cylinder attachment, 

S. B .  Whitehead . . . . . . . . . . . . . . . . . . . . . . .  665,292 
Boiler-furnace, W. F. Beecher . • . . • • . . • • . . .  664, 1 65  
Boil(·r-handle, J.  A. Brooks . • . . . . . • • • • • • • • •  664,829 
Book and paper holder, C .  S. McComb . . . . . .  665, 256 
Book, sale or account, W. S. Banner . . . . . .  664,828 
Boot or shoe and forming same, T. Watters 665,289 
BOfillg-machint', W. R. Abrams . • . • • . . . . • . .  665 , 1 58 
Botth-', non-fefillahle, L. Anderson . . . . . . . • • •  665,046 
Bot tlt' , llon-refillalllp, H .  S. La Barge . • • . • •  665,23.3 
Bottlt', non- retilla hlp, A. C .  C .  Liardet . • . . . •  66!5,023 
Bottle-stoPPf'rillg'-m uchine feeding attach-

llPut, N. :\Iuslar . • . • . . • . . • . . . . . . • • . . . •  664,884 
EottIps, a pparatus for automatically wash-

illg, A. A .  Pindstofte . • . . . . • . • . . . • . . • . .  665,344 
Bottlps, apparatus for making glass, C .  

Boucher, Aille . . . • . . • • . . . . • • • • • • • • . . . . •  
Box, E. L. Czarniecki . . • . . . . . . • • • • • • • • . . . .  
Box-tops open, device for holding, E. Egg . •  
Bracket,  M. Schonhach lp f  . . . • . • • • • • • • • • • • . •  
Brake-damp, C .  E. G oodwi n  . • • • • • • • . • . . . •  
Brake mechanism, H. E .  Putney • • • • • . • • . .  
B ra ke-shop , R .  \Volh aupter . • . . . • • • . . . • • . . •  
Brander, kpg', Ht'hr & Fritz . . . . . • . • . . . • • . . •  
Bread-cutting apparatus, C .  H .  Coole-y , . . . •  
Bridg'p, D. :K  Fisher . . . . . . . . • • . . • • • . . • . . . .  
B riule-bi t , H. Rich ter . . . . . . . . . • . . • . . . . . . . .  
Bri(lh-" safpt;\T, J.  'Valla . . . . . . . . . . . . . . . . . . . 

6H5,055 
664,s.·-m 
664,9a5 
(l64,900 
665,208 
6H4,895 
665.298 
664 . 8.�9 
665,066 
665 , : n 7  
664,970 
664,913 

Brush-Illuchhw work-feeding m echan ism , �r. 
)T oung . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . .  664,989 

Bng-trap, P . •  r. �h·At ... > • • • • • • • • • • • • • • • • • • • •  665,029 
Bung and air cOIllwctiol1 for beer-kegs, e t c . ,  

.T. l\Iorawetz . . . . . . . . . . . . . . . . . . . . . . . . . .  665,252 
Burpan and washstand, combined, 11\ G. Cas-

wPiI . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 664,991 
Burglar-alarm, J.  11. Howard . . . . . . . . . . • . . .  664,8fJ5 
Burner heating attaehlllPnt,  C .  P. Dart . • • • .  664,994 
Button, M .  E. vou dt'l" Li nden . . . . . • • • • • . •  665,042 
Button-blanks, pte. , machine for swaging 

hollow, A. J.  Langplie-l" . . . . . . . . . . . . • • • . •  665,331 
Button-drilli ng m a chhw, S.  P .  MacCordy. 

( rpi ssup ) . . . . . . . . . . . . . . • . . • . . . • . . . . • . .  
Blltton-fasttming muchiIw, E .  A. Griffith . • • •  
Cahhwt, gt amp , C .  I<�. G reene • • • • • • . • • • • . •  
C a lci natory , C .  Thack f'ra;\T . . • . . • • • • • . • • • • • •  
Cu n-body ma ch i Iw, J.  Gould , Jr • • • • • • • • • • • •  
Canning' appa ra tus, food . G. Lees . • • • . • . • . •  
CaIHl lpsUc}.;: , minpl"'s, Cornell & Troughton . 
C ant'-d istri illlting deviep, J, M. Cooper • • • • • •  
Cap, vPsst·l ('losing , A .  A. Low • • • • • • • • • • . •  
C a r, eonvp rtihlp , .1. O ' Lpary . • • • • • • • • . • . • . .  
C lI r-('oupli n g, rr.  H ickling . • • • • • • • • • • • • • . • . .  
Ca r-conpling' , R. F .  Ludlow . . . . • • • • • • • • • • • • •  

1 1 . 879 
665, 21 1 
6()4 , MO 
664,9HO 
6f)5,O�8 
665,021 
665,067 
665 , 1 82 
665,:1:14 
6f04,890 
6(,�.Oon 
6&),242 
665. 2a9 
665,095 
664.98R 
664.R6� 
665,071 
H65,205 

Ca r-cioor, C .  IAnst rom . . . • . . . . . • • • • • • • • • • • • •  
Ca r-door fastplwr, L .  A .  II0err . . • • • • • • • • • •  
C a r ,  d rop-hottom dump, E. II. Wise • • • • • • . •  
C a r, pt e . , fpndpr, no.  H i pwood . • • • • • • • . • • • . .  
CH I", frt' i gh t .  Ji'. A .  Tlplano . . . • • • • • • • • • • • . .  
('a r  g ru in -door, G t'orgt' & Scott . • • • • • • • • . . .  
C a r  p I'olmlsion , Hwans for el('ctrical, J. H. 

Hertner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  665,094 
(Continued on page fJ9) 
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l ' a r-seat t iekpt·bulth-'I", 1 1 .  1·'. !tOotH:·y • . • . . . . .  
C a r  side l>eul'ill�,  railwa .... . . J .  K ::\" 0 \'\\" 1 1011 • • •  
C a r-u n load i n g  a pp a ra t ll s ,  T .  LOll I! .  
( ' a r-ventilator,  L .  H .  HOWllI ll U . 
C a rd-caSt' • .  T. '1'. Eds()l I  . . . . . . .  . 
l'a rd-c n t t i H g  lllu ('h i w ' ,  .J. T . •  1 u ll g' ! ' I' . .  . 
( ' ustel'-soe k p t ,  "' , L i v i llg8tuIlP . . . . . . . . . . . . .  . 
( ' a :o; t l'ating-tool , L. JohW3() 1 l  . . . . . . . . . • • • • • • • •  
CPlltrifugul m H e h i lH', II .  l lol's(,hen . . . . . . . . .  . 
('Pll trifugal m a l'h i u p ,  )1 . Pt't i tqllPx . .  
( ' h a i r, N .  H .  I I a l"luoll . . . . . . . . . . . . .  . 
t,' h a i r-sf'at-c n t t i l l g'  lll H e h i ll t" H . P. B u r k -

h a r d t ,  XI' . . . . . . . . . . . . . . . . . . . . . .  . 
C h u l k - I h w  1101<1l' 1', L. L. La t t P 1" . . . . . . 
( ' hu('k, u t' lving,  S p J'ingt'1' & K o:-:s . 
C b U I'll, Allegr ... ·e & Alhpl't . . .  . 
Churn,  J. 'V . \Volfe . . . . . . .  . 
C h u rn-dasht'l", H . . Jackson . . . . . . . . . . . . . . . . .  . 
Cigar·macbilll:, '1'. E. L'a rl' ( , l I t l ' l· . 
Cigar-machine a t t u e h nwn t ,  T. K l'H :��;�:\t

7
'
1'; : 

C igar-making machiJlP, ( ; .  & O. l I t ' l'ht 'rt . . . .  
C i g a r- m a k i u g  maehi lH', ,J . H .  W i l l i H I I l S ,  

nU-l , !J 1 s ,  
C i g a l'eUc-packe t-tillil lg l l I : l ('h i l l t ' ,  F . . 1 .  LIltI-

ingtllll . . . . . . . . . . . . . . . . .  . . . . . . . . .  , . 
C l i Vllt'I', Dauphinais & n a I'OIl . . . .  . 
Clock, s h i lJ-uell,  O. D. � l ('�I i l l a l l . 
Cluu-cl'ush! ' l'  H I I U  b a l'l'o w ,  ('olll i J i l w t iol l ,  n .  

W. H a y  • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Closu l'l', lock ,  a lill ('Oil l - I'Pl'p i Y i l lg' IlH'l' h a l l i sll l ,  

(,OIll u i m'Il , I l .  B.  Titus . . . . . . . . . . . . . . .  . 
l ' Ioth -('n U i n g  mll(' h i IH', Bloek & ( ; II I'Y . .  
C lotl1l'S-ll i l l ,  E .  13 .  Stl'II I·J l �  . . . . .  
( ' l lltl'll ,  fridioll ,  .\ . Fisdll ' l' . 
Coastt'r-ul'u k( ' ,  A. O ' KI' t 'fp . . .  
('oastt'r,  l a  W I I ,  ( ; .  'V . "' righ t .  . . . . . . . . .  . 
('oi n - a t'tll H t t'd lllPchil U blll , �l� ll'). w l l  & T i l Iot-

St)II . . . . . . . . . . . . . . . . . . . .  . 
( ' o i n - I'Pc('p t a dt', O. Burns . . .  . 
COlllpaSSt's, U. Ohprlieek . . . . . . .  . 
Compu t i n g  u p p a l'atus,  t ) . K a h lt·l't . 
Com p u t i n g'  m a e h i l l t ' ,  i l l t ( ' I'! ' � t ,  L. :\1 . L u n d i n g"  
C(HlVPYPI', .J . U .  Joh n s t o n . . . . . . . . . . . . . . .  . 
('ullveYPl',  �1 . J. P u n l . 
( 'ouve,\'t:'r,  I .  H.a ntlolph . 
( ' onvpyer, screw � S. B. l'I ' �: k . 
1 'ottoll�chopppl', .E. Lt,Y il lg"s . . . .  
( 'ottOll�COlllpl'esSOI', I I .  H.Plll l 1t ' l·t  . . . . . . . . . . .  . 
( 'ountpl's, sa loon-LIll I's, p t (' . .  t t ' l I I pora r,r ('on'!' 

or top ( : 1', J .  J. K (wt.,;IH' l' . . . . . . . . . . . . .  . 
C rueilJlp-lining',  \Y. A. )1<:Ad:.1111 8 . . . . . • • . . .  
C u l t i vator, F Il !'ticl{ & .Jlllll p P I· . . . . . . . . . . . . .  . 
( ' u rrYl'olll h, J. C a rllt'n . . . . . . . . . . . . . . . . . . . . .  . 
( ' u rt a i l l  and shade fi x t u rl' , .J . F. ''' i l l i u m s  . .  
( ' n r t a i n- ti X l\l I'P , J .  D .  Sllu i rps . . . . . . . . . . . . .  . 
C u r t a in-pole bracket, ,J. El'luolll . .  , . . . . . . . .  . 
( ' U S l) idor, fou n t a i n ,  G. B. B U.H'ock . . .  . 
I h'1 ivt·ry IllPeh a n i slU , X. "'het'It ' I' . . . .  . 
] )Pl ltal  articulator, J. \Y. H rY u l I  . . .  . 
IHPP('I'-handlt" C. L. 'Yaga lld t . . . . . . . . . . . .  . 
] H rpctory-slip,  A. T. Loyd . . . . . . . . . . . . • . . . .  
] ) isplu.v ral'k, saw, V .  E .  JOhIlSOll  . . . . . . . . .  . 
] )isplu.\· - stUIIII ,  I .  S t e i n u u  . . . . . . . . . . . . . . • . . . .  
LOl' k ,  d l'.'· ,  O .  l·�pps . . . . . . . . . . . . . . . . . . . • . . . .  
] )oor-hallgpr, 1 1 .  L .  Ferris . . . . . . . . . . . • . • . . . .  
} )()ol'-hungt'r,  \Y . B. S w i t h  . . . . . . . . . . . . . . .  . 
J )OUI'-SN: U l'pl'. H. \Y . Buckley . . . . . . .  . 
Dool'-secun' l', Hugill'S & WalkeL· . .  , . .  
} )ouhle-poh� switch,  It. E .  'Vood . . . . . . . . .  . 
])l'aft-eljualbwl', J. 'V . A rehart . . ,  . . . . . . . .  . 
Braft-equ alizer, It. B. Swift . . . . .  , . . . . . . . .  . 
Braft-gear, equalizing, C. M. C ll r n u h a n  . . .  . 
] )rawer for b u reaus, ('te. , L. F. HOl'k . . . .  , .  
Drawing and measuring i n s t rumen t ,  C.  B .  

K �  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
] ) l'iPI', L. D. Benner . . . . . . . . . . . . . . . . . . . . . .  . 
] )ry ing appal'a tUB, A. P. Mendt' . . . . . . . . . . . .  . 
] ) r i l l i ll�-llluchint',  upright.  H. G. BulT . . .  , . . 
])yP and m a king sump, monoa.,;o hlul'k,  F .  

I'- l'l'eke . . . . . . . . • . . . . . . . .  , . . . . . . . . . . . . . .  . 
Dynumo driving mechanislll , "' . L. Rliss . • . .  
l';gg-l'u e k ,  E.  U.  C a stle . . . . . . . . . . . . . . . . . . . .  . 
.�l('l'tri� lllPtpr. C. n. H u s k i n s  . . . . . . . . . . . .  . 
�Jlpctric-motor control, B. C. Shipmun, 

tJ65, 2 tm  
U6-! . Il15t< 
()Gr) , O:lf) 
fitj!j, t uj J  
(j()[), ;j�r) 
UW, I O:! 
U(j-l , �7;i 
UU:" l O t I  
tiU5 , OHt i 
()6[), :.W;{ 
tjtj!j,OO;) 

t)U5,05H 
Oti5, l I B  
litH , nor. 
UH[) , O-lr. 
tiU5, l GG 
tiGr) , :l�:� 
U(j.f), I 7 :) 

Uu.;I , l /7 
6H4 , tHU 

tiU-l, U l U 

t)tJr., :l-l l 
lit)[) , UU!) 
tiU4,SllU 

665,217 
UU5, :;;;:\ 
H();,., l U7 
(jtj.;), u;w 
UtH, H:!7 
UU5 1 24 
UU4:!J2U 

664 , UU4 
UtH,HBO 
Ht)!) , :!5H 
t jtJ,;j, 1tS 
()tj.;-" l I S  
Htio., 2�7 
()H4 , ,"'IH2 
Ht i;") , 2U7 
Htif', 2IJt 
t it)5 . 2:W 
(jw, :�-l7 
()tJ.G,:�2!) 
(i()[),25-l 
()O-l, X-l 7  
H05, 1 72 
tj(k-), :W:� 
tif);), U:{S 
HU-l,S-l5 
HH-l , xt)7 
t.it.ki , 1 52 
(jU-l ,S: :U 
()(j5, H iO 
HtJ,;), :�::r. 
OH5 , 0 1 2  
uU5 , 1 42 
tiO-l, S·U 
UU5, OIlU 
UUf>, U:W 
H65 , ' 15s 
605, 0 1 0  
(j(i.G, 1 5ti 
titH , !l2t 
t)H5, 2S2 
UU5, :!82 
t)65, 2 I V  

(165 , 1 04 
ti65, :\;;;; 
HIl-l, B62 
()G5, :�81 

HG4, D55 
665 ,302 
665 , 1 78 
664, 948 

665 , 1 39, GH5,350 
Elp('tric-IDotor control, E. "T. Stull  . . . . . . . . . 66.5, 1 4 3  
I';h-etric-mutor con troIlt'I', F .  ,,' . ( ; a l're t t ,  

G65 , OS7 , ()(j5,:.n8, 66.5, 320 
EI('f't l'ic-IDotor contl'Olh'r, (1 . I I .  l ' a l'llh'ipe . . G(')O) , 1 2 7  
J';lpt' t l' ic-lUtltor ('ontrolh' !', E .  ,V . S t u l l  . . . . . .  665 , ] 44 
.�I('et l'ic-nlOtor�controllt ' L· sa fety devil'p,  G a l' -

rpt t  & Pa rmeh'e . . . . . . . . . . . . . . . . . . . . . .  665, a22 
El('('tric m o tors, COil trolling,  F. \\". (;a l'l·t ' t t .  GUG,:�21 
Elt'dric mutors, Il}Puns for cOll trul1 i n g, (; I'PPll  

& 'l'hUIll . . . . .  , . . . . . . . . . . . . . . . . . . . . . . . .  . 
1'�l(,C'tl'ic s w i t <:h,  G. H. '"V h i U i nghalll . . . .  , . .  . 
EI(,(·tl'ic truction, S. G. Hennptt . . . . . . . . . . .  . 
E I (,(·tl'ic-tractioll  SystPIIl, L. M. "�a x h H U1 . .  . 
Blt-ctri('al device for detl'rm i l l i n g  tlw I'Psist· 

a n ee 0 1 '  l'Ollductivity of bou i t's,  II.  B.  

6!15,324 
tjU-l , HSfj 
f36.. •• o!,)l 
ti(');j, 2-tS 

\V a rl'en . .  , . . . . . . . . . . .  , . . . . . . . . . . . . . . . .  6G-l , !l 1 r.  
Elpctrical resistance-boa rd, 'V. R .  I'- ing . . .  (!t�� , :)5� �Jlpctrical transformer, A. F. B(, I'r,\' . . . . . . . .  hha" Wa 
Bh'ctl'ol y t i c  cl'lI ,  Chaplin & H a lloran . . . . . .  (iti5, oG-l 
Eh-vator, T.  L. Tincht' l' . "  . . . . . . . .  , . . . . . . .  ( jO-l . ! )l':� 
l<Jh-vatol' controllpr, p}(, (' t l'if.', B. �. gtpphpll� GU4 , D07 
Emhroidpring-machine folding attacbmp n t ,  

A. D�h\lssy . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Emprgpncy-lJ1'a k t:' ,  G. John . . . . . . . . . . . . . . . .  . 
Enampl-work, l'f'ePRspd, A. B l ppart . . . . . . .  . 
]<;ngine coupling, traction, S. H. \V illhuIlS . .  
]';ngiliP-ln bl'icatol' attachment,  stl-a m ,  A .  

(164,839 
6('''), 225 
(;(-)5 , ] G6 
HH5 , 29-l 

M l i tz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  665 , :\86 
Engine mixer,  e x plosivp, C. E. J)lIr,reu . . . . . .  664 , 8-11 
EngiIlPs,  i g n i t i n g  mt'chanism for pxplosivp 

i n te rnal comhustion, L .  B .  Sm.'·sl'I' . . . . . .  ()6.5 , 037 
EngiuPB, o i l - fpeding device for explosion, 

'l'!\Qrlltoll & Lea . . . . . . . . . . . . . . . . . . . . . . .  664 , 981 
Engril v i ng--machille h a l'-support, photogntllh,  

. J .  & .J . Hope, ,Jr  . . . . . . . . . . . . . . . . . . . . .  665, OD8 
Eng- !'u ving-IUuch illt', pan tograph, J. & ,J .  

I I ( )IH' ,  .J I· . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Eva pora t i n g'  a ppa ra tl lR,  C. \Y. M i lt's . . .  . 
E.\·plpt-hol('  m a ('hhw, L. T. Adams , . . . .  . 
K\'(,H and rivpts, ( ' t <' . ,  m U ('h ine for as�('rn-

h l i n g  COl'Sp t ,  l l(' l I i ll �  & I I f' rl'Ol<l . . . . . . .  . 
F u n  a ppa rll tlls,  O. n a ns�f'll . . . . . . . . . . . . . . .  . 
Fastpllt 'r,  S. )Ill h l h u mw l'  . . . . . . . . . . . . . . . . .  . 
Fastpn ing Ilevie(', J. S. Pog-tlt' . . . . . . . . . . . . .  . 
F a t t ,\' snustall(,ps, t rt'a t inl!, P. �Iaglli\ 'r  . . .  . 
FHUf'Pt or vaIn' for t1 t'rHtpll I hll1 ld�,  d ( ' l i v -

G65, OD7 
(i64,�O 
tl6:j, :158 
G65,Onz 
H6-l, g5-l 
liG[i, 2J:� 
f;()5. ] 2S 
tlU5 , 2H 

P I',\' , O. "" . ..\ckp rlll a n  . . . . . . . . . . . . . . . . . .  665 , H57 
Fppd-( 'uttt 'r,  .J. I ) .  JIPl'k . . . . . . . . . . . . . . . . . . .  t)ti5, 21 � 
... � · ( ' cl-\\'utpl· r<'gnlatol'. A. \Y. Of('l(lt . . . . . . . .  665 , :�-l2 
I-'t 't'tlt-r, stock, T. TOI'gt' I·SOI l  . . . . . . . . . . . . . . . .  ti6-l,HS4 
Ft'll I'P m a c'h i m' ,  w i t·p, "�. n. Y a I t ' u t i u  . . . . . .  t)t)-l,H� 
F p r t i l i zer-d l'y i n g  a pparatus,  J . . J .  Xpltll1t 'r . .  (j(j-l, !103 
1" i1)J'otlS compo s i t ioll of lIlU t t P I' a 1111 n1ll k i l lg" 

Rume, n .  \V.  Laraway . . . . . . . .  , . . . . . . . .  ()6-l , nr.7 
F i l t  .. r ,  R. C . R .... '\. . . . . . . . . . . . . . . . . . . . . . . .  GU5, :H6 
F i l tpr, B .  T .  Spa r i n g  . . . . . . . . . . . . . .  , . . . . . . .  t)tj4, n 74 
F i n ,l!('r-ring, D. G rppnht'l'g . . . . . . . . . . . . . . . . . .  f)f)5, OSn 
F i t·!·- a l a r m .  a u to m a t i e ,  A. R. Tholll IH;:;ol! . . . .  t)()[), 040 
F i l· . .  · a l a rlJls.  pleC' t l'otlH' J'lnost a t I e  cll hlp for, 

A .  :\IUllkpl' . . . . . . . . . . . . . . . . . . . . .  . 
F i l'(,8 1'tn a rm'rest,  )1. TaylOl· . . . . .  , . . .  . 
F i l'(' - p x t i l l g n i sher.  I I .  F.. Saffol·tl . . . . . . . . . .  . 
F i rpllroof (,t' iling,  u l'('b ,  e t e  . • • J. X. �Ipl'l'i t t . . 
F i rplu'oof fiooring and m t ' t a l  (,t ' i l ing,  H. ,Y o 

\Ya t t t' l'soll . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
"� i sh - t l'ap,  F. 8. Briggs . . . . . . . . . . . . . . . . . . .  . 
F i s h i l l g - t u (' k l t- ,  K. O g i lU u ru . . . . . . . . . . .  , . . 
Fhw, E.  l-I. :\1('ssit(,I' . . . . . . . .  . 
Folding ehtt l r. A. Hott . . . . . . . . . . .  . 
""'old ing-maC'h hw. "�alkpl' & Y i t'l(' . . . .  . 
Fold ing tublt', ( ; I't'�OI'�" & :'.lon tg-oITIPl'y . . . . .  . 
Fru i t, ('It'aning aIHI pol i s h i n g  m a eh i lH '. ( : . n . 

F {'rguson . . . . . . . . .  , . . . . . . . . . . . . . . . . .  . 
I" rllit-cleaning m a chine,  Fa,\' & C I'H \\'fonl . .  
Furnace-charging mech a n i s m ,  n . · En�dal1 . .  
..... u rnace skimming-trough, hlast , F .  K Bach-

m a n  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , . 
F"'urniturc,  k noekdown, J. Hoult . . . . . . . .  " . .  
Fuse-box , elect ric, E .  ".,. ,  Stull  . . . . . . . . .  , . .  
1" II,p·holder, W .  R. Cook . . . . . . . . . . . . . . . . .  . 
f; a m p  apparatus, J. McLoughlin . . . . . . . . . . .  . 
( ; a I'IDPll t-strctchl'l', J. C. 'tH t m a n  . . . . . . . . .  . 
(hu'm(>nt-stl'(' tehf'l', \Y. "�a l l a ('( '  . . . . .  , . . . . . .  . 
O a l'lnl'n t-sllpport, L. J. D a v i s  . . . . . . . . . . . . .  . 

665 . 377 
Gt) 1 , n26 
604. 889 
6(1<.1 , 250 
664 , �97 
(j() .J , !) 1 2  
flR5,a25 

06.5,:\65 
6f>5 , 201 
6H5 , 1 96 

M.�, 1 62 
()G4 , �64 
6('i), :lR2 
6(j;,), O(,><") 
r,(j!) , 1 2� 
(j(j5. 1 -l7 
()41-l . f) 1 4 
665, :11 4 

Gas-IHl I'npI'S,  antivihratol'Y support for, .r . 
F ra n k l i n  . .  , . . . . . . . .  , . . . . . . . . . . . . . . . . . Ofl.� , O�2 G u s  gpnpI'H tOl', acet,\"lplle,  'Y. F. GUll lnwtpr (iO-l !l-lO Gu� gpnera tor, acetylpIlP, T .  H . .T. L('ckhand 665'01 9 Ga s  genera tors, carhid-con t a i ll p r  for aCl'ty-

' 
lene, A. C. Einstein . . . . . . . . . . . . . . . . .  : .  664 , 842 Gas-light apparatus, incandesce n t ,  G. H. Burrows . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6!)!)) �1 1 Gas, m anufactn ring, F. Pn rd,\· . . . . . . . . . . . . .  665, 266 Gas mf'dlnms, m a n u facture of sf'lf-i�miting,  

Gf'R2�1;�t i :��'(,�Pftr�ht;;(" , '  ji: ·Bilg;.� �; : : : : : : : : : :  fl6.,).3
7

,� G la RB. ('t r . ,  mSf'hinp for_ RPtting- off i m -
fl65, 05-1 

presslOlls on, C, H, Cohen . . . , . .  " " . , . .  665,180 

Ii , itu tili, �tuttit.au. 
" St " Foot and ar Power 

Screw Cuttin& AU�!��tiC Lathes 
FOR FINE, ACCURATE WORK 

��=j�l\ Sell \ l  for Catalogue B. 
SENECA FALLS MFO. CO, 

G95 Water Street, 
Sec� Falls. N. Y., U, S. A, �E NG INE&. FOo :y M AC H I N E.  S H O P  O U T F ITS , A 'THE l) TOOLS AND SUPPLIES,";:"!!"' 

'" S.  S[BASlIAN lA1HE CO I�?���'::��V.;' 

Tool Tonics Torsoly Troat�d , 
'1'here i s  n o  book i n  t h e  world devoted 
exclusively to the d escri ption and 
i l l u� t ratiou of '1'0018 for all trades 
exctvt the t h c l'ou� b l y  up-to-date and 
i mproved edition of 

M O NTG O M E RY & C O , ' S  
TO O L  CATALO G U E .  

I t  i s  a handy book o f  ready information 
about every known t.ool and has a ('0-
pi ous index fo r reference. Pocket size.  
�ent by mail  for 25 cents. 

M O N T GO M E H Y  & C O . ,  1 0 5 F u l l o n  St . ,  New York C ity. 

B A R N E S'-----

U PR IGHT DR illS 
Complete line, rallging from Lij,{ht [t'ric­

tion Disk Drill to 42 · '  Back Geared Self­
Feed. iff· Send j01' New Catalo(]ue. 

W. F. & J O H N  BAR N E S  CO.  
1 9 99  R u by Street, ROCKFORD.  I LL. 

C U Y E R ' S  PAT E N T  

DE SULPHURIZING FURNACE. 
Late8t. C heapest and Best, 
'rakes the place of Heap 

or Stall Roasting. 
Saves time und money. 
Write for part i culars. 

Casilia 514 LIM A ,  P E R U, S. A .  

F o r  H eavy Conti n uous Work 
every m achine s h o p  will commend our 
Power Pipe Threading and Cnt. 
ting llIacb iue. Cones are central 
o v er m ach i n e, equalizing the weight. 
��f��n :i�e 

gg����
e
o�o������

d ��:f.� 
require no extra spaee, and arf' pro. 
tected from d ust or accident. Chasel's 
can be opened, threaded pipe removed, 
anoth er i n sprteu. and cut wit.hout stop­
ping mac h i ne. tlr Sendfo-r CataloG1le. 

THE lllERRELL llIFG. C O .  1i0l Curti .... Street, TOLEDO, OHIO. 

r IN� �RAWIN� IN�TRUM�NT� 
For Draughtsmen ,  Arch Itects, E n g ineers, 

C o l l eges ,  Etc. 
-----.---- -.,---­

I'i [ U fFH &. ES £1'1 N Y  

....-:-�-� 

����'f: 
We carry the most com­
plete and best assorted 
�t.ock ot Drawing Iustru· 
ruents ill Ame1ica. We 
handle only such instrn-
ili����i·l�fy

e 
��

c
�

r
�i�b a�� 

call fully �uarantee. 
ll'rite for our lavishly 
ill u.stratNL catalo{1'1u. 

KEUFf E L « ESS E R  CO . ,  '27 Fulton St , New York. 
111 Mudison �t., Chicago. 708 Locust St.,  St. Louis. 

ZEPHYR MAGNESIA 
P LAST I C  COVE R I N G .  

Unequaled as a non-conductor of beat for use on all 
steam and fire heated surfaces. 

Guaranteed to cover (0 square feet, flat surfacey 1 inch 
thi ck, and weighs only 60 pounds per ba�. 

Magnes ia  Asbestos Mou lded Sect iona l  Coveri ng ,  
Fo i l ed  Asbestos A i r  Ce l l  Sect iona l  Cove r ing ,  
Woo l  Fe l t  Sect ional  Cover ings ,  
Asbesto�  Cement ,  and a complete l i n e  of insulat­

ing materials of all kinds. }j .... or prices address 
THE CORK FLOO R A N D  T II,E CO.,  

139 Congress 1';
_
· t
_
r
_
e
_

e_t
_
, ______ B_o_s_t_o_'-",_M_n_ .. _s. 

Why 
Not 

N I C K E L  
AND 

Electro · P lat i n g  
Apparatus a D d  lIatenal .  

T IJ E  
s o n  & V a n W i n k l e  

Co., 
N ", ,,· u l' li .  1\' • •  J .  

136 L i  berty St. ,  N .  Y .  
30 & H 2  S. Caual 8 t  

Chicago. 

Make Rubber Stamps ? 

Acetylene Gas lighting 
Rednced to the most 

Effici ent. "'nfest, Simple 
and Economical (Jse. 

We p-uarantee o u r  machines per-

f;��lY arl
u����t!; WtII�c���n'C:�bia�: 

and absolut.ely no over production 
or l oss of ga�. A p\..ll'oved by t h e  va­
rious Boards of )�' i re U n derwriters. 
Standard sizes 10 to 150 l ights.  Ex­
clusive territory given to respon si ­
b le agen ts. CorTf'spond witb 

N IAGARA FALLS ACETY L E N E  GAS MAC H I N E  CO  . .  
N i agara Fal l s .  N .  Y .  and  Ca nada . 

Acety lene  Gas Bu rners .  
Schwarz Perfect ion  Lava B u rner .  

Hjghest awards in all  Acetyhme Expo­
siti nns. Made of one piece of la'nfl. Are 
���!��8S anWeZ�fJ:s�.�c�l1L7ta1·-

N 0 Blowing. Sole Agents for 
��b��fzat1on. th e U. S. and 

Perfect Alignment. Canada. 
M. KIRCH BERGER & CO. 

1)0 Warren Street, New York. 

I (�ohl
K�,��t�·
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. �: . �: 
( : I'H i n -d i �lodg�'I' ,  I I .  K I-\:o('h . . . . . . .  , . . . . .  . 
( ; ra i l H l i y iil! ' I' ,  I I .  K I-\:Ol'll . . . . . . . . . . . . . . . .  . 
( ;  I'll i I I - d  ri I I ,  .\ . .\ rIll i l H J,!t'  . . . . . . . . . . . . .  . 
( : I'a i n-ll l' ill ,  d i s k .  \\' . F. l Ioyt . . . . . . . . . . . . .  . 
( ; nl i ll  ph'vat o !' a w l  (lu lll V,  S. H a l'tsol'k . . .  , . .  
( ; I' a i l l  Sl'OUl'P I' Hll tl  sppa l'a tOI', H('} dpt' I', t i l iU 

hol t  ..  ! ' ,  U .  H .  ] )a v i llsoll . . . . . . . . . . . . . . .  . 
( ; l'a i IHiP)Ja !'a t o !', l l .  C. l I u m : !oll . . . . . . . . . . .  . 
( . J'H ss-hoo k ,  I I .  S. I';u l'lt ' . . . . . . . . . . . . . . .  . 
U ra l ! ' ,  I I ,  A. �p!,'l r . . . .  . . . . .  . 
1l 1 ' l l ldl ' !' fOI' sil 'klt 's of 1l1O\\'t'J'H, rl ' I IVt' I'S, ( 'tt '  . .  

()65, 1 05 
{)U5, 2:n 
HH5,2aO 
m15 , O-t7 
fiG-l, t'HJ7 
fiGii , 2 1 () 

HI)-t, H:�6 
6(a.., 2 1  :� 
f i05 , 07-t 
fitkl, 27S 

K A. JoIIII'toll  . . . . . . . . . . . . . . . . . . . . . . . .  GU:;,:\2S 
U rilHli l lg' alld llolish illg m a (' h i n p ,  "' .  L .  (;od, 

frpy . . .  , . . . .  . . . . .  , . . . . . . . . . . . . . .  6()5,207 
G r ill tl i llg'-Iw\('h in l ' ,  ('pl l t t' ifllg-al,  \V. \Y . 

U rppn . . . . . . . . . . . . . . . . . . . . . . . . .  mN, S51 , 66-l, S[)2 
U rinu lng-llla('}lhlt- tool 01' ('u t tt'r hohler, .J . 

B a t h  , . . . . . . . . . . . . . .  , . . . . . . . . . . . . . . . . .  t)(m , :�o:� 
( : ri l ldil lg'-whl ' t' l  �mpp0I'I,  B.  F. Ba l'lI t 's  . . . . . .  Htm,aSO 
U ll l I ,  U. '1'. U lovt-I' . . .  . . . . . . . . . . . . . . . . . . WH , S-t8 
( ; U I I ,  I I l l l dthu' ,  I'�. ,Y o .1 � · h ' I' . . . . . . . . . . . . . . .  ()U4, U52 
(l U l l ,  l I lag-a'l.i IH ' ,  L .  L .  l 'ol'l w t t . , . . . . . . . . . . . .  tlG-l,!l2D 
U U I I - s i g h t ,  E. ('. ( ' h u rdl . . . . .  . ,  . . . . . ()H-l , ! t27 
(; \lI1S, a4 ij l lsta hlp stop fol' ( 'ol l t l'o l l i l l g'  hl'l'l:e h -

JIWl'h l i l l i slll of H u t olll a t il- or 8Plll i - a n to-
nw t i ( ' , .\ . 'V . El'dl l lal l  . . . . . . . . . . . . . . . .  ti@, l nn 

l I a  i r-fastl ' l l l ' l' ,  E. It. ( ; O(i\\'H rtf . . . . . t;Hu,:WS 
I 1 a l1 lP-fastl ' lH' l', �. '1'.  :\ia 1'lt ' t t p . . . . . .  H65,:{6S 
l I amnH'r ('U Si l l,l!,  ) I l lPll l 1 l a t h', 1-' . •  r. ( ' h U IIIIl U Il . nn.'), :Wl 
l I a HlulPr ra Ul  t'ou I I P d l o l l ,  t r i p ,  L .  �l I lY( ' I' . . . .  t)f);'}, 2-ln 
l I a I l I IllO(' I� -sIl J l Pol't ,  I .  K Pahw,I'  . . . . . . . . . . . .  6(j;'), 1 2;,) 
I I  a I'I'OW , I i  I'JI g, a lltl g' rn d l '  1', ('omhiI l t,(), W .  P. 

H l ' H I l I  . . . . . . . • . . . • . .  ()tj5, l H-l 
I I H I·y( ' s l p t·,  ( '01 ' 1 1 ,  n. K .\ u l h on,Y . . .  , . . . . . . . .  HU,. , : W l  
l I a l'\' ( 'st ! ' l', p('a , ( ' .  B i l s k y  . . .  , . . . . . . . .  GG;:;,OtiO 
I l a l'vl '�ti llg-ll I a d l i l l ! '  hi lHl i l l g'  lll t ' ( 'h a l l i sllI , H .  

Bl" H·kt ' l IuHh . . . . . . . . . . . . . . . . . . HGri , a07 
l I a sp-Io(' k ,  'Yo D. X t a l e u p  . . . . . . . . . . . . . . . . .  ()()f> . 2XO 
I l a t  H tHl ('oa t  ra l'li: ,  ( ' l l ln h i t H'tl,  \'" . I I .  ( ; l'Cl llgI' L' HG-l, S-l!l 
l I a t� s h H p i l l g  llla t'h i l l t ' ,  �1 . .\ . ( ' u m illg . . . . . . .  Htl5 , OtlS 
l I a y - Ioad! ' I·. I I .  ]�tlsoll . . . . . . . . . . . . . . . . . . . . . .  tit)-l , H:�-l 
I l a Y - I'H kt ' ,  1 I o 1':';t ' , · B. A. JOllllstoll  . . . . . . . . . .  (it);), 226 
I I t 'u t i -gl l  t l ' .  I I .  \Y. I';ltlt ' r  . . . . . . . . . . . . . . . . . . .  (jl.ir..077 
I l pu(l - i ) l'otpt.'tul·,  B .  A ,  HrowlI . . .  t)tj[) , :n o  
I l l ' a t  a m i  of Yt' l l t f la t ioll,  systpm of l'(' t a i ll i l lg, 

('.  I I .  K rn i t h  . . . . . . .  . 
I I t ' a t i ll,l! ( i l ' v i t- ( ' ,  (" . .  r. Doy l l' . . . . . . . . . . . . . .  . 
! I "d g t ' - (' l i p p i n g  :-;h .. 11 I'S • •  1 .  .Jll r i t seh . . . . . . . . .  . 
I l i l t ' h i n g' - s t l'll l ' ,  l' t 't\\,H,\' & 'l' r i t sehl( , I' . . . . .  . 
l I u i s t i n g'  a wl dUll lpi l lg- IHwkl't ,  .1. C a l'sol1 . .  . 
I l n l d I H l t' k - ('ouplinJ;, "' . H. ( ; 0 1'1'1 ' 11  . . • • . . . . . .  
l l opph',  (·O\\' . D .  '1'.  ] )plln . . . . . . . . . . . . . . .  . 
I I o!'sP-hla H k d ,  I ) . I I .  � I u l l t z  . . . . . . .  . 
1 I o nH'-(h· t a ('h l ' I', \\' . ( ) .  Y h l t·t'nt . . . . . . . .  . 
l lol'st'shol',  u(lt ' l l- topel , I. .J . Ha,\'lt '�:-; , . . .  . 

, I I o t , w H t t ' r  g'4 'rH ' l'll tol', F. V u n  Lit '\\' . . . . .  . 
I 1 l. lt-wu tN· h l ' a tl'l ' ,  E Y a l l s  & C u r t i s  . .  
I I lI h ,  Yt 'hklt ' ,  E .  B .  Jonps . . . . . . . . .  . 
H l l l l i n g"  a w l  8l"pa m t ing UPUlili. p t e . , I .  (; . 

\\'Iwatl( ',\· . . . . . . . . . . . . . . . . .  . 
1 I 11 11 1 i t i i tiPI', '1' . . Joh a ll l 1 i :o;  . . . . . . . . . . .  . 
l el' - (' I'('PI)( 'r al lti hl' t 'l'}Jl'ott'etOI', ('olll hiIwtl, I I .  

tit)5, :�51 
()(J4,H:�2 
tiH-l ,S70 
t)tl[),O:�2 
t iti;) , mH 
t iH-l. H!)!) 
f)ti-l , S;�R 
t iH-l . U t:7 
Ht)!") , :t5-l 
OHf" Or.O 
(i()"') , 2S� 
t)(,l5 , 200 
()f)r..., 1 0 1  
Ht)ri , 201 
l:i65, 224 

J. ( 'b a  l'lt's . . . . . . . . . . . .  , , . . . . . . . . . . . . . . .  t iiH , S:�2 
I (,l' , m a eh i tll ' ,  '1'. ( i l·a l l t  . . . . . . . . . . . . . . . . . . . . .  ti65,OOO 
I l i h a iPl', l Iusal,  �l . B .  ( ; a nl iH'I' . . . . . . . . . . . . .  tiU5, OS-1 
I l'on fustPlIil lg,  st l'tll' t u r a l ,  (L I I .  ] ),\'l'I' . • • • .  titi5, I U4 
I l'I'igu t o l' .  v a g i n a l ,  �l. Bum'I' . . . . . . . . . . . . . .  6H5,a0-1 
.JolIl'lw l-hox, Horn & Dunham . . . . . . . . . . . .  , .  4)6-l, 925 
K l l i  t t i lJg�ll1 tll'h il l ( "  ,1 . .AdU lll S . . . . . . . . . . . . . . . .  tiw , :WO 
K n i t t i Ilg-IllH l'hil l t ' ,  H U llll & \\' ('hpr . . . . . . . . . .  665 , l aO 
K n i t t i I l g"-Ill H l' h ilH', c i l'l' 1 l 1 a r ,  B. KershllW . . . .  655 , 0 1 6  
La l l('1 o r  s t a JU V  H ttl x i n g  mReh ine, J.  J .  

l\: a rgps . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . H6ri , 0 1 4  
L:Hl<h�r,  adjustu hit' ,  \ V .  P .  Libb,\· . . . . . . . . . .  GG5,2:�8 
LHlll phla('k - m a nufacturing H llPHratus, G .  

'\�('gt' 1 i 1 l  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
LUlUl'-hl'll c k t' t ,  } )ol'tu lJlt', I I .  \V. Sbollluu 't.I . 
Lam})  ( I ro})-t',\' l i llU(, I',  VUP(JI', ,Y o S. Q n i gh�y . .  
L a m p ,  i n t'Hnupsc(' u t ,  A .  K i tson . . . . . . . . . . .  . 
Lamp, inca nll('sct'll t ,  E. R iordan . . . . . . . . . . .  . 
L a V'h ,  g"at( ' ,  P. Hoots . . . . . . . . . . . . . . . . . . . .  . 
Lpu tlwr- hoa rd, appHru tlls for m a king,  A. "'V. 

l'aRe . . . . . . . . . . . . . . . . . . . . . .  , . . . . . . . . .  . 
Lift'-1' I'P8P l'ving" gll l'lllPll t ,  \Y. 08t(·rlllt�yer . .  . 
Lj f(�-ra ft,  II. A y hu P I' . . . . . . . . . . . . . . . . . . . . .  . 

664 , 9 1 6  
655, 1 40 
6U5 1 29 
G65 : 1 I B  
664, 971 
665 , O:J4 

66r.,063 
6Hfl,260 
6U5,:J02 
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: . . ?: (j()5, 240 
L i m C', wash i n g  out SU l'I'H tl' of, C .  Ste (f('I\ . .  Hti-l, 90G 
L i not,\'l)t', I. l I a l l  . . . . . . . . . . . . . . . . . . . . . . . . . .  tit)fi, a20 
L illotnll' - Illold, l. H H l l . . . . . . . . . . . . . . . . . . . .  uU5 , 21 2 
Li(lU i cl -hpa t i ng Il ppa rn tlls, E. \V . Paris . . . . . .  HM, 261 
Lock, E .  :\1 . Hullt . . . . . . . . . . . . . . . . . . . . . . . .  6G5,O{t!l 
Lock ,  Kossov & \V isch('w . . . . . . . . . . . . . . . . . .  6H5, 2a2 
Locks,  ('Pl lt( ' l'-lul'att lI' f�n' horing for putting 

on,  II .  G .  \'o l g h t  . . . . . . . . . . . . . . . . . . . . .  6G4 , 9 1 0  
Locolll o t i V(' ,  I" . A .  1 )( ' 1;: 1 1 10  . . . . . . . . . . . . . . . . .  HH5, 070 
Log- t ll l' l l t ' I',  T. S. \V l l k i n , . . . . . . . . . . . . . . . . . .  f)fH, ! ) 1 7 
Loo m ,  J . . \. XCllOtil'ld . . . . . . . . . . . . . . . . . . . . .  tlUf"l, l :m 
Loom fol' \\,pu v i u J.:'  h a i l'doth, A. R Cowa n .  HH!) , ;n 2 
Looll l - I't'pd , L. C. Raldwill  . . . . . . . .  , . .  , . . . . . GO-l ,�:.!7 
Loom-sh u t t lp tpllsion U t ' V i l'P,  l I a m('1 & \'dIn-

l ' o U  . . . . . . . . . . . . . . . . . . . . . . .  , . .  , . . . . . . .  665, 00.,1 
LOOlll R, ph·l?t ril' shll t t l l'-motion fol', C ryer & 

llnllpn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  66!l, l XH 
Lm:;Pllge-eu t t i n g"  ItlllC'b hw, �\ . H a rringtoll . . . .  Ht)Ol, 2 1 ·t 
)[a t{'h-hox,  C. F. Xnnv('I' . . . . . . . . . . . . . . . . . .  G6fl, 1 4 1 
)Ia t e h ,  w a x ,  �\ . J. F!'pd r i k son . . . . . . . . . . . .  664, HH7 
l\Ill t t I'Pss-lIl a {' b i l l l ' ,  ,J . 'Y . :Morgan . . . . . . . . . .  664,SS2 
M p a s ll l'l' H l l d  !'( 'gist( ' I' , l'Olll h i llPtl  l i q n i d ,  .J . 

(; I'('t'r . . . .  , . . . . . . . . . . . .  , . . . . . . .  . 
l\I('l'h u l l k a l  1ll0V(' I I l t ' l It ,  'Yo 1 1 .  Voss . . . . . . . .  . 
l\1pdi(' u l  In'cI , .\.. L u !' ia  . . . . . . . . . . . . . . . . • . . . .  
�Ii(' rnmd('r  gagp,  I" . Spalding . . . . . . . . . • . . . .  
M i (' I'ophont',  A .  I I .  Skolll . ,  . . . . . . . . . . . . . . .  . 
M i l k - c a n ,  .J . T . . T011pS . . .  , . . . . . . . . . . . . • . . . .  
M i n i n g"-lll a ('hi nf', F .  J .  C ra n t' . . . . . . . . . . . . .  . 

(j6-l,H-l-l 
HG--! , U 1 1 
(itk) , 2-l:� 
H6-l, U7S 
t;tj-l,H04 
Hfi5 , O I ;) 
t ii){) , l R:J 

SOLD EVERYWIlERF;. 
WillIams' Shaving StIck, 25c. 
Qenuine Yankee Shaving Soap, f Oe. 
Luxury Shav Ing Tablet, 25c. 
Swiss VIolet Shaving Crealll, r "c. 
Wllllallls' ShavIng Soap (Barbers), 6 Rnunrt Cak.at., ] lb., 40e. Exquialt.e allo lor toilet. 

Trl:d ('Hoke tor 2c. !t.'lmp. T�t (lIlly firm i7U;��J.i'��� making a .puialtg of 
WILLIAMS 

M��'�I': P�rta�II �llttri� ��n'IY�f 
For Load i ng Sh ips  from Docks and Warehouses 

savinJj{ over 50 per cent i n  t i IL e  of loading. By meaDS 
b: ���k������:�� ;ga�I��;��
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put a board �hip as fast as it can lJe 8towf:d and in an 
unbroken c

O
lldition. 

By means of this Electri� Conveyor, flour, grain, 
sucked goods, etc . .  call be delIvered at. the hateh at t h e  
rate of 4,(;00 sacks per h our ; a n d  it does away WIth all 
f!taging and h oisting. 
tn�I)����f��ri�rt��,�j)�::
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of the invention will be forwarded 
Address Capt. 'V. L. iUcC A BE, Stevedore, 

Tacoma or �eattle, W ashington� 

" The Autosparker" 

Using Natural Gas, 
( 'oal Gas. Producer 
Gas. and Gasoline di­
rect from the tank. 
1 to >10 H. P., actual. 

enters the new year firmly in. 
trenched in  the h igb ways of com­
merce. By its superior constl'uc­
lion and its ability to dispense 
with all batteri es, it has b come 
���Ofo�·

i
��� e

a
;;gf!: i:���i��

t k�g��: 
M OTS I N G E R  DEVICE MFG,  CO .  

Pendleton,  I nd iana,  U .  S.  A ,  

T h e  Springfield 
Ga .. Engine Co. 

21 W.  Washillg'ton S t .  
Springfield, O. 

THE M I ETZ & W E ISS KEROSENE  
and GAS Engin e  

burns K E It 0 S E N  E 
cheaper and 8aferthan gaso­
Hne, A utomatic. S i m ple,  re­
l iable. No el ectric battery 
or tlame u�ed, Perfect �Pf"U­
lat101l. Belted or dit e::>tly 

I coupled t o  dynamo for elec­
tric lighting, charging stor-10{ e battenes R n d a l l  
pO�'er PU)'I)OSes. i:¥' Send fur t':l.ta! ( 'g-ue. 

A. � I ETZ. 1 28-]38 l\)nTT :-;T . •  J\ � : \\"  YOI:I\: .  l\f al'kt&Co.,Lonlion, J -l al I I  lmrg, I ':l. : · is 

port�r' S fiuman� 6ridlt 
No Bit in the Horse's Mouth. 

:\l i l'rol', .J. I I .  l'u l'l',\' . . . . . . . . . . . . . . . . . . . . . .  . 
:t\p(' k t ip-holdpl', .\ . (; . )lo11pl' . . . . . . . . . . . . . .  . 
NOll-l'OIHllldi llg l i l l l n g'  01' l'OVpl'iHJ.:', ( : .  I\ .l ' l l,\' 
:'\o;.o;z;ll ' ,  :-;Pl'll y i H ,I! ,  P. C. PptPl·snH . . . . . . . . . . .  . 
N n t -lo( 'k,  "' . ( ' .  13pl'l'\' . .  
N n t-lot· k .  "' . . T a l· I·l ' l l , ·  . . .  . 

f)G5, 1 88 Horsemen Indorse this Bridle tiHfi, :t�S because it is the best for all horses. (jti;"), 229 I t  prevents frothing, lolling of the 
U-l-l , 8U3 tongue, etc. No more trouble with 
HHfl, 053 sore mout hs. 'l' h e  h a rdest p ullers 
:{:�:gA! �b�v��r:e
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�toe::l�

e
·U8:jt
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bel���:e �� 

::::g:��� �trb:l�ar� ' 
Fi�1�I

i:Yfr1dl:�ith 
I" lI t - Im' k ,  .J . :\1 .  K l int '  . .  . 
:'\ I l t -l(w k ,  ,Y o Xdl l ' l l dpl . . . . . . . .  . 
:'\ l I t , l'l ' l i l ' f ,  A. X, X('HlIl I I l l  . . . . . . .  . 
X I I I ,  \,phit'i( ' - H x l l ' ,  t : .  "' . 'I'I ' I' I'Y . .  
0 1'('  g' 1':l l lnla t o l' a l l d  p n 1 \'pri zl'l ' ,  .J . )1 . :\lollt-

g'OIlH' I',\' . . . . . . . . . . . .  . .  
Ol'gl i l l  stoP-I l l' t i ol l ,  F .  ,Y o l ll 'dgpll lnd . .  

H4i;',2sa I H\-tail Best Gradp. Nickel. - $a.OO Retail Rest Gra de Enamel, 4 . 0 0  
Hn,-I , :;:m �ecolld Grade Nickel, - . - 3.tiO 
( i04 . S[)X Second G rade }Jnamp.l, . - 3 . 0 0  
i it if) . 1 1  I )  i If your bardwHre or harness 
l it i4 . !I:W . dealers do not have t h em write ll,8. 

OSIl I I Ig-PIlt ' ,  .J .  . J.; . l-\: ohn . . . . . . . . . . . . . . . .  . 
O u t h , t - ! lox . . J. FOll l l t l l i n ,  .J I' . 
O V I ' I' l a �' s ,  I I l H k i nJ.." , E. \' o�I'I . . . . .  . . 
O V P I'shot'-fu :-; t l ' l H ' I', n. E. ( ; i 1t'h l' ist . . . . .  , . . . .  
U.r S t t ' I'-IlI·t'tlgP H t t a dlllll' l I t ,  Xh t'olHd l i n '  & lt ig-

fiIi 4 . ! lO!l Sent prepaid on receipt of retail price. Uf);"}, :!tU i State if you use side-check or m:erd1'aw. A gents Wanted. 
gill  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . BBii. 27n PORTE R II UlUANE BRIDI,E CO., 

P:w k i llg-l 'x t ra d or. ] )0,\' 1 ( '  & Sqllihh . . . . . . . . .  . 
l';u' ld llg,  p i s t o n ,  '1' . U. Xa xton . . . . . . . • • • . . .  
PII IH ' r  Illi g' ,  F .  '1'.\·SOII . . . . . . . . . . . . . . . . . . . • . . .  

�:;g:��� Dept. A ,  Sudbnry Bni lding, Boston, Ma .... 

l 'a ppl'-h:I/.{ 1 l 1 l l dt i lH ' ,  ( L  :\[ortsoll ( l'pi sslll' ) . . .  
l 'appr-ft,ptl i n g-ll I < 1 l 'll i H t '  slwt ' t - ('a l i pP l'i l l g  dt '- ()i'r:�� THE OBER LA THIS 

v i (' ( ' ,  T .  ( ' .  ] )p x t t'l' . . . . . . . . . . . . . . . . . . . . .  6(i5, l na 
Pa pt'l'- rl',I! i s t l ' l ' i 1 lg' i 1 1 S t l' l ll ll P l l t ,  T.  ( ' .  l )px tt'l' . . 6tH, !):W 
I ' a pt ' l' sl i l t i u g"  a l l d  1'I ' \\' i l l(} i l l �  III a l'lli 11 t', 1'0-

t a l'." ,  ( ' .  I� � ' ( ·k . . . . . . . . . . . . . . . . . . . . . . . .  . 
l 'astl l ( 'r i;.o; I ' I', I i q l l i d ,  :,\ il 'lsl ' l l  & 1'I ' t t ' I'S!'I1  . . .  . 
Pt'll-poi l l t  t ' x t l'a d o l', .\ . .  J. D a v i s . . . .  . .  
P( ' I I (' i l  a t t .u·hll l l ' l I t .  le l ld,  ( ; ,  M a fo; t p l's . . . . . . .  . 

nr.5, :U;O 
( jt "� , 2['S 
fl().!'i, :��:� 
Hf)[) . I ):l� 
Ht);"} , 2;{-t 1'( , I'('ohl. t ( l I·, ( 'offt'! ' ,  It. n. Lilll lh . . . .  

l'hotogl'a p h i t '  s(' I 1 :-; i t h(,tl m a h'l'ials, l l l l l l l l l -
f. l t 't l l l't' of . . J .  E. Thol'l l t on . . . . . . . . .  Hti-l,nS2 

P h· t }�I;::�'s( 'h��l/;� 1/1�
I.ra � . � �I �.�, . . .  

( l
.
f 

. . .  
i
.
I ��i ��� I:�t:, 

. . .  
I
.
�� HB4 , f)fifi 

I ' l pt '-hl ' l Ifl i l l ,l!  d l ' \· i (' ( ,  . . J .  ( ; oldpllhpl',g . . . . . . . . . ()()-l , ! I-l:� 
l ' i pt'-( 'o\'t 'l ' i l lg,  l I o l l - ('oIH I l l e t l l l J; ,  A. J. Hew-

l i l lgs . . . . . .  , . . .  , . . . . . . . . . . . . . . . . . • . . . •  GfH , !l50 
I ' i p( ' -pi l low l lrat ' t ' ,  S. ( ' .  H l'o\\'ntipl<1 . . . • • . . • • .  CiM, 1 7 l  
P i t dW I'- ('O\,PI', E .  n .  & )1. F .  Lalltz . . • • • • • •  W3-l, S7-1 
P i a l l t t ' l' a t t Hdlll l t 'l I t .  ('OI' I l ,  .T . L. I I p n I'Y . • . . .  6H5, OOR 
PIH�t it'-ma tt' l ' ia l - ('o i l l llg (h'vi<'p, R. HohC'l'tsoll (ifi4,Sf)6 
Plow, L .  Eskp8 . , . . . . . . . . . . . . . . .  , . . . . . . . . . .  H65, 078 
Plows, (,OInpouwl - (l l s t l' ihuting attuehmpnt 

I fo!', I'� . ( ' .  XOlllUlPrA . . . . . . . . . . . . . . . . . . .  665, :na 
PIllJn �)('l's '  I ISP,  slub·support f�H', F .  I I .  l I i g -

J.rll l�  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
PnPll m :l t i f.'  tool, ( ' .  n. R i du l l'us . . . . . . . . . . . .  . 
Plwumll  t i (' tool, ,J. R :-; t PVPltfo;(Ht . . . . . . . .  " . 

664 , 81)2 
6H5,O;�:� 
6()fi,2S1 

Polp a lltl  shaftl'l.  cOll l h inpll vphicl(' Brad-
fil'ld & Pool . . . . . . . . . . . . . . . . , . . . .' . . . . . . .  6435 , 363 

Pou l t rY-foull t a i n ,  E . .A . Lospl' . . .  , . . . . . . . . .  664 , H5D 
PI'('A� for mold ing and compl'Pssing va rious 

a r t i t'lps, Bass & Bpl'gstroIll . . . . . . . . . . . .  665, l Ga 
P I'pssll I'p-l'pl'ordpr, I,'. L. " ... o1fP . . . . . . . . . . . . .  (j65 , ] 54 
P r i n t i n g  con t i n utHi s o l'naments on ceilings, 

ptc. , �lp i P i' & Ohacht . . . . . . . . . . . . . . . . . .  665,336 
PJ'i n t i n::-rn a c h i np,  rota l'r, J. S. Morriss . . . , 664,965 
Printing-prpss a u tomatic controller, T ,  C. 

Dpxtf'r . . , . . . . . . . . . .  , . . . . . . . . . . . . . . • . .  
PI·i sm. plah-, .T. G .  B rown . . . • . . • • . . • • • • . • •  
P roppllpr, J .  1 .  \Vood . . . . . • • . . • . • . . . .  , . • . • .  
P rotra('tor, C .  P .  Fay . . . . . . • . . . . . • . . . • • • • • •  

(Continued on page 30) 

665,072 
665, 1 7 0  
665,356 
665,316 

For T urmng Axe, Adze, Pick 
Sledge, Hatchet, H ammer, Au­
�er, File, Knife alld Chisel Han­
d�/  s, 'Vh i ffietl'ees, Yokes, Spokes, 
.f ol'ch Spindles. Stair Bal usters. 
Tqble and Chair Legs and other 
IrreguJar work. 

Patented. ar Send for Circular A. 
The Ober  Mfg.  Co. ,  1 0 Bel l  St . ,  Chagr in  Fal l s ,  0 . ,  U .S .A .  

There is never a n y  question 
about the quality of a 

B .  F. B A R N E S 
U P R I C H T D R I LL.  
The tool here i 1 1ufltrated I s  our 2O-inch 
Dri ll,  and we g-uarantee it to drill up to 
1 inct1 in steel and l-M i n ch in cast iron 
&1 a good gait and without strain. 'Ye 
build larger sizes and will he glad to 
rtire�:8��d ct;:gp�:;: our entire line to \ 

H, }'. HAnNES co,, Roektord, III. 

Wells, Oil and Gas Wel \ s drllled by Cf'ntract to any depth fro m 5G  
to 30XJ feet. We a l s o  manufac­
tur� and furnish everything re­
qnired to drill and compl ete 
same. Portabl e  Horse Power 
�a�h���n}�� t�e�g' t:&ll��f. 
Wri te us stating exactly what 
is required and send for illus­
trated catalogue. A d dress 

. �,=-=--. � .. o: ,.� . .. . E�.l!lRING A N D  SU P P L Y  CO, NEW �ur;K, U, S. 4. 

© 1901 SCIENTIFIC AMERICAN, INC.



In the Pay 
Envelope 

That's where our education affects you. 
We teach mechanics the the:Jry 

01 .heir work; help misplaced peo­
p't! to change their work ; enable 

young peo ';le to support themselves 
while learning a pro/ession. 

250 000 students and graduates in lIeehanleal. 
E1eet�ie.l, Steam and ChU Engineering, Arehiteeture, 

Telegraph,., Stenograph)" Book-keeplDg, ete. Write for 
circular and mention subject In which Interested. 

IITERUTIOUL CORRESPONDENCE SCHOOLS, 
Established 1 891. Capital 11,500,0110. 

Box 942 ScraDton, Pa. 

E LE CT R I CAL  E N G I N E E R I N G  
TA U G H T  B Y  M A I L .  

Write for our Free lIIustrated Book. 
.. CAN I BECOM E AN ELEC. 

TRICAL ENGINEER ? "  
'\\�e tt'&ch F� lectric:tl Englllet'ring', Eledrw Light i llg, Electric Ratlways, Me/;hsnica l  Engineering, Steal l l EIl�d­

Deering, �Iecbanical Drawing, at �'\Jur hom� by 1 1 1 :1. 1 1 .  
����e';rtIc��YE�Gi �E�RIN:Ti�.r{: TE, 

Dept. A, 240.242 W .  28.1 "t . . :oi ew Y ork. 

fREE SCHOLARSH I PS 
INBleetrI •• I, ;�h'!'I���:I:!.DE NNUgMB1"NREERING Slatlona!'J' or Lor.omolhe 

(IDeludlng MerhD'1 Drnwln,,) 
A .. erlc:an School of Correspondence, Boston, M .... Charte1'ed by Common wealth of Massachusetts 

ARMATURE WINDING. RIGHT AND 
Left Handed,-An important J I:lper for an amateurs. 17 

�1:'8%
r
f��1�Sprh�eC�����i�� ;o��:ii�C�; M���Pt��.E�Td 

all new!dealers. t;end for cata]oj; ue. 

L EARN 
T O  WRITE 

ADVERTISEM ENTS 

View of Pipe Open and Closed. 

20 MIR"TES a day in the study of 
advert is ing  will fit you for '2:; to .50 
per week position. Employed grada. 
ate!il pl"O\'e it.  We teach every IJrac­t ical ff'ature by mai l .  Writt' for 
" 'ide."",tr ... PAGE-DAVIS CO. 
Suite 20, 167 Adams St. Chicag. 

The Open P ipe 
TWO HALVES MAKE 

A WHOLE 

50c. 

The only clean pipe o n  earth. Always sweet, purl' and delln. free from poisonous nicotult... A pipe that opens in, the I'ent �r. so that Il�'ery 
part can bE> thorough l y  cleaned. The bowl 18 nmdt' 1 1 1  t ..... o !WI·tIOns, 
whit'h are united tngetner with an interIOr screw \ ol'k. When thE' pipe ill rlosed it is abso lutely airti�h t ,  and looks l ike thll onlinary briar, but 

�fllet:��f;D�i��e i�o7�eth;��1�:r�oh!:te��::�;X:��ii:.sl:;��ltai� t:it�:!; 
never tasteM bad. Made of the finest gen u i u t' briar, wi th ('lIrwd or straight stem, beautifully finished, -

Send us fifty Ctmts in :!c. stamps or money order, for a S31 l l ldll, If it 
is  not just what you want and more than satisfal.torv'lour II IOllil back 
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for throu:.:h our advertising we find investors who 
desil'e to secure the unusual prOfits realized by 
investments in J�timate working mines, and by 
continuous aclvertlsing tbey !lnd us. 

The New Year's Dividends 
disbursed by our bouse as !lnanclal lIoIIents for 
tbe several mining co t l lpanies we represent and 
whose stock we have recommended to our cus-
����

s
'I:$'a�

r
e:"p�:at'!;l1d�lft:

n
�n�

al!!:':n�: 
orders, distributed in everv �tate of t h e  
Union, a n d  we h a v e  never y e t  had a 
sinKle dissatisfied iuvestor or customer. 

Our Combination Order Plan 
divides the investment among several companies, 
dividend payers and first i�sue�. at tbe ground-
:��

r 
i���:

a
�!�f::' i����e�t�V��l���

k ��d3:: 
and security of prlnc.pal to  the Investor. 

If interested in l arll'e and nnnsnal profits -rell'ular interest and security oC principal 

�::.t'n��lo�u�rlJ�:k�mlk�CI:�!.�f'k�J:::; 
and Cull particulat· ... tbat will give YOll 
interesting and pl'ofttable iuCorm ation ou your investnlents for the cominll' year. 

DO UQ LAS, LACEV & CO. ,  
Bankers & Brokers.  M i n i ng  Stock Exc lu sively. 

66 Broadway - I "  N e w  !'Ot . .  N ew "¥:01·k. 
B RA N C H E!!! : 

CLEVELA:>ID :-" Tbe Cuyahoga " Building. 
&���(}9 �!:·';.��1�t���:t���\"T��s�

i
b�JlfBuilding. 

CROSBY'S 
CLOVES I 

Factory to Fami ly  by. ma i l post-paid.' 
Our great 1a. 6d bl ack f&untietfur gloveEi ladies' Mocha 
�!.�r

g
!ll�::s ::n��ld ��d°:il�\' r��dm$f\u t�C�2��� !�::; 

��ri� �\r:8�:..\:J
o
b:kfe� �81t::e8�i�t��:.�pdN:t:��' 

JUaek G al l o way, Calfskin ,  and other fur coots: 
Ga.lloway whole hide rnbes. Taxiderm,. and Head Mount;. 
ing in booklet · ' Moth-Proof." D0l.0u want hides or skins 
t.anned for rugs or robe8 ? get our 'Custom Tan Folder." 
We al80 buy rnw fur8. 
THE CROSBY FRISIAN FUR COMPANY. 

116 lW1l SueeC. &ocIae.'el', N. Y. 

� c itu tif ic �tUtricau. JANUARY 1 2 , 1 90 1 .  
Pulley, t'xpansioll, A .  S. Everett . . . . . . . . . .  . 
Pump, J. �tuwpf . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Pump, PllPlI lliuti <' oil , U. \V. �ru l"ner . . . . . .  . 
Pump, registprillg, J. \Y. Brown, Jr . . . . . . .  . 
Pump strainel' at tachnH'ut, '1.'. ( 'olli I lM . . . . . .  . 
Pump, sirup, A. C. Fong . . . . . . . . . . . . . . . . . .  . 
Punch, Esppulauu & Millis . . . . . . . . . . . . . . .  . 
Punch, balld, ,Yo A. Bernard . . . . . . . . . . . . . .  . 
Quilling-mRebhw, \V. G. llorri801l . . . . . . . . .  . 
RadIator for wurDling bl1 i ldi llgH, . .lI. ll. 

(\64, 996 
Ht.w, l45 
HU5,285 
1;65,:190 
UtH, $�3 
t i t H , Has 
mH, �46 
t )05,052 
665 , 1 22 

Bropby . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  665,3IJI> 
Railwuy motor, t-'lectric, 11\ A. Mpl'rick . . . . . 665 , a:n 
Railway motor, "Il'ctric, E. D. Prlest . . . . . . .  66�, 96H 
RailwaY-l'ail int t' rlocking jOint, ... " C. Andet·-

SOIl . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6U5, 1 tlO 
Raih�ay-trH.ck surfadng 01' g l'ading upvlct.' , 

N . . E. Listt.�r . . . . . . . . . . . . . . . . . . . . . . . . . . .  tiU5,02-l 
Ht'frigt.�l'a t ing-cal". �. Bosmanll . . . . . . . . . . . . .  H(j!'"), :.Um 
Refrigerating systpms, oil-st-'llll ratol' uBd 

uutomatic l'pgulat illg-valvt> fm', I I .  
llaschw(:',.·l 'r . . . . . . . . . . . . . . . . . . . . . . . . . . ()t) ..j. , ! U iO 

Rt' i ll-bolder and Mhaft-supportpl', .J . H.  .:\J e-
CalJe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Ht;;;, 2;;r; 

Retorts, ht'ad for Held-conta ining, N. Putter-
son . . . . . . . .. . � . . . . . . . . . . . . . . . . . . . . . . . . . . (iH-l , M H l  

Ros(>ttt-', A. A. Mottltt . . . . . . . . . . . . . . . . . . . . . .  Um;, 1 20 
Rotary-cnttt'l' machine, H. J. Hp,H1W . . . . . .  titij, 001 
Rubber foot-mat, L. IJ. Pal'kpl' . . . . . • . . . . . .  tiUj , ;�7U 
�ad-h'oll ,  A .  M .  Grubhs . . . . . . . . . . . . . . . . . . . . 6t).'), OtJ2 
Safptr-Io('k ,  Wischew & I�m�suv . . . . . . . . . . . . UUil, 2UU 
Scalp, htoalll , e.  Sehpllek . . . . . . . . . . . . . . . . . . . B64 , SH9 
:'koop, uuttf' l', R. A. Siml'HUIl . . . . . . . . . . . . . . 605, 277 
Scoop or cup-shaped (:'leva tor, II . .. \ .  �t.'hlll ilit t)00,27� 
Scow, dumping, l\1 . COl'll t ' lhlS . . . . . . . . . . . . .  Hn-l , S:�-l 
S('rt 'w-machhlP turl't' t-Ioek, U. L. lluson . .  H!;-l,S7U 
�cl·pw-tbrt.'ud gugP, H .  I� l·I lKt . . . . . . . . . . . . . . .  Ht i4 , ! I! lu 
�t'anl illg machine for closing pdg('s of eOlll-

posite uoards, douhlt" .J . .A . Parkt ' l' . . . .  6U..J.,!JUS 
St.'If-ualancing Spilldlp, I� . A twuod . . . . . . . . . .  tiU-l, l m  
�t.'pa l'a tor, D .  Lippy . . . . . . . . . . . . . . . . . . . . . . . . t U.m, :�.�a 
�epU l'utOl', Lippy & Pat tpl l . . . . . . . . . . . . . . . . .  o.iJ, ;;;;2 
St�wpl"- iult't , H .  \Y. & :\1 . 'Y. .:\lc: l >oI luld . . . Uti5, 2G7 
St'willg-machlne for bPIlll l li l lJ.{, .J .  . . \ .  CUlDl' l'OIl UH-l s:n 
Ht'wing-mu('hi lle loop-taker-opt'l'u ting llH'('h- ' 

u ll isIll , 1-'. \Y. Ostrom . . . . . . . . . . . . . . . . . . fJtii;, O:W 
HewiI l ' �  maehillc l l t'P(llt 's, pt e . ,  ma('hh lP for 

• !Laking �laIl ks f�r, .. \ . . J. Lmlg't · l iP I' . . . . .  mm, a:w 
Sewlllg-mnchulP rlppmg at tHdHl l t ' l l t ,  .. \. C. 

Hohlulldt 'r . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Ut H , H 7 1  
Sf'wing macbhw, shot', O .  E.  'Va rr t 'u . . . . . .  t iOr�, :�7H 
St'wi llg-machillP tt'nslol l - l't'lt'lI s iug Il l ( ' ( ' hau -

ism, ,Yo 'Yo lJixoll . . . . . . . . . . . . . . . . . . . .  UU:i , : n r. St'wiug-m:u'hhlt' , tuckil lg , .J . B. Stpp l .  . . . . . . t jt j4,H75 Sbadp tlxtU l'P, wimlow, .1 . .. \ .  Hattpr . . . . . . . . l itH, SUO Sbaft-bpud lng muchi Ilt ' , .J . �. Chapl l lul l . . . . .  �t !� , l ,!� Shuft-coup liug, ungula l', T. J�. Carpl 'n t l ' I" . . . .  I Iba, l I i ) �hurppn('r, l'oek·clrUI, C l" Oekt ' tt & Buud.\" . • .  t j tm, l M;; Shl't.' t -wf'tul can, O. Ll'('8 . . . . . . . . . . . . . . . . .  m ;;;, 020 �lwt' t-JUeta l  st l'lu·tural t ' J t ' ill t 'ut , P. K lIhm' : UU.; 1 1 7  Shops o r  hoots, mU('h il l ( '  for t l'immillg l IPIH ' r ' 
edgt.'s w ithiu, T. I'; . .:\Jujor . . . . . . . . . . . . .  Ot;"; , 245 �how-ca8t', J. Pt.'tz; . . . . . . . . . . . . . . . . . . . . . .  f iU';; 2tH ��pvP, H. S. yroolllllll . . . . . . . . . . . . . . . . . . .  : :  W iG; 1 4U SIft(>(·, ash, " .  A. St.'xtnll . . . . . . . . . � . . . . . . . 000, l aO ��gll, A. L. Brown . . . . . . . . . . . . . . . . . . . . . . . . .  tlt iil, auU :SIgn-board, C .  H. Kl'ysp r . . . . . . . . . . . . . . . . .  00..J. , � 7 1  Silk-clamp, . J .  J .  lJd l rath . . . . . . . . . . . . . . . .  : t)'j ..J. , �X5 Sink, B. n. UUiOll . . . . . . . . . . . . . . . . . . . . . . tjU4 B45 Skirt-suPPOI·tt>r, \Y . .  1. .. \lIstt ' I I . . . . . . . . . . . . : : :  Uf);); a7H �k�rt-supportt 'r, U .  �. S(·t ' t ' ts . . . . . . . . . . . . . .  (UH , U72 SkIttles f l·.OI? tht.' Mhl lHls of pla.v I ' I·�, llWU llS for l'u lsmg UIl, C .  XPUIl lU l l l l . • . . • • • . . • .  t)()-l , �X7 Slpigh, .l1 . t'reightoll . . . . . . . . . . . . . . . . . . . . . . .  Ut)[), 1 �4 Smokt.'-upll, E. ,Yo ... �l'll i l lg . . . . . . . . . . . . . . . . . .  UU4 , U22 Smokt'-[u'lKiucing maehhH', ,J . PorH(·h . . . . . . . . tm-l,Xn4 Smoking-pip!' , \Y. C .  ( ' u l luingham . . . . . . . . .  UH!) 1 �7 Snap-hook and lHleklt " eOl l lhi l l t 'd, K :St�l ( 'k� 

, 

SIlU\����ltiilg' �i;l;l;l:,;t"l;�: i;o'l:t;ti;It', ;  " i" 'Z t:tt:lit', : ;[�' �A¥ SOUl} powdprs, IH'Pl)ul'illg vpgpta hlt ,; \Y. H.  ' 
Uprp . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . HUG, : ;:':;;; Spt.'t'd-chullging llH'chall isll l , .A . �.  "· illiams .  U65, :�U;j Spl'pd, wt'chul l isw fut· u ltt 'ra t ioll of, J. C. B.  l\Jathi t,u . . . . . . . . . . . . . . . . . . . . . . . . . . .  UU-l,UUl �pike-l'xtrat.'tor, A .  \VeI8h . . . . . . . . . . . . . . . . .  : mjo'j, 044 Spinning' a VIlH ratu8, yal'u, \Y. J� . AUt'I I . . . . . (jUG, 15!) SpiulI iug-fralllt' Spilldlt'-hallds dt.'vice for l"PgUIHt illg tension of, T .  �-\ . Boyd . . . . . . (j(j5,056 Spiunillg-llluchiut' sphul lc-driving baud- tt ' l l -simi dt.'vi(·(', J.  E. Phillips . . . . . . . . . . . . .  665,265 Spinuiug-wachhw Spilldlps, bobbill·holdl'r for J .  ll.  l I"PI,·y · . . . . . . . . . . . . . . . . . . . . . . . . .  : 66(), 384 Spilluillg·nul.·..-hiut.· Ylll"n-contruller, P. 1\1 . Lib-by . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 665,237 Stpalll-l'ughll ' , II. Lentz: . . . . . . . . . . . . . . . . . . . . ti65, 2:'l5 Stt>am-gt.'uprator, T. Cascadell, J r  . . . . . . . . . . . 665,062 Stt.'am-gl'llpratur, T. MillPl' . . . . . . . . . . . . . . . . .  66-1,881 StUllP, haud drilling 'Dlaehhw for drilling, 

X t()( )�: ' e���v�'�'t:���
m

&
. 
H'; I:'; ';I; : : : : : : : : : : : : : :  ��:��� HtoPIJt ' r, "�. D. II,)" (' r  . . . . . . . . . . . . . . . . . • . . . .  6tJ5, 221 Storagl' hattt' l·,.·, A .  U. Ellt'as . . . . . . . . . . . . . . . 665, 1 95 Stovp gas broiliug appal'u tm;, .\ . ( ; rittith . . . .  665,091 Stl'aiUf'r for milk-pails, f' [c . ,  ti , Pfl' i l  . • . . . .  665 , 343 · St l'ap-loek, H. P. Ut'hl'icke . . . . . . . . . . • • • . . . .  665,204 Stn'pt-clt 'uupr, It. C.  lIenzieH . . . . . . . . • • . . • .  664 , 878 Stl'cl' t-clpuuing rolleI', A .  Heutsdwl . . . . • . • •  664 , 861 Supporting·clamv, adjustuhlt.·, A. F. Rock-\yeII . .  , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  66U,372 SuspcndN'H, T. & 11� . 1.�uylol' . . . . . . . . . . . . . . . . . ()65 , 1 48 Susppudl'rs, 1-" So 'Veavm· . . . . . . . . . . . . . . . . . .  665,043 Swinging chuir Ul' hamwuek, 1\1 . Dnrnt.'ll, .J r .  U64, U33 Syl'illg", B. J. Douds . . . . . . . . . . . . . . . . . . . . . .  66-!, IHO Syringl' , "\V. II. Pmnphrpy . . . . . . . . . . . . . . . . . .  U65 , a 7 1  Tack-pnller, C .  A .  Evans . . . . . . . . . . . . . . . . . . .  665,07U Tag-clasp, � .  Dancygl'l" . . . . . . . . . . . . . . . . . . . .  U05 , :U : :  

Tally dpvice, gaml', 1'� . M. Kamlll' l .  . . . . . . . . 6tJ5, l O:� Telf'gl'llph, l'lectl'ic-wavl', Johnsoll & FurtiPI' . 6tH, SOB 
Telpgraph or tt' lt.'pholle call llll'chanism, 1� . . 

E. Salisbury . . . . . . . . . . . . . . . . • . . . . . . . . .  665, 1 :�..J 

i��������' al�������:n:� ' Jl'�}.
l
��;l��' : : : : : : : :  ��:��1 

Tel('phone-tl"ansmittl'r mouthpiecp, \V. S. 
lloort> . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Ot.l5 , 2[) 1  

Thill-coupliug, D .  U .  lI askl'Il . . . . . . . . . . . . . .  OU5,OO(j 
Thill-coupling, H .  Higgill . . . . . . . . . . . . . . . . . . .  titH , Un l  
Time-lOCk, H .  C.  Stockwl'l l  . . . . . . . . . . . . . . . . 665,:n-t 
Tire, elastic, T. Oarl' . . . . . . . . . . . . . . . . . . . . . •  H65 , 20:{ 
Tirl', inflatablt>, \V. & L. II. Swain . . . . . . . .  UUfi, l ..j. f j  
Ti1"(" vf:'hlclt.�, \V. It. Donaldson . . . . . . . . . . . . .  HH-l , n:n 
Tin�, vehiclt" H. S. I1�h·pstonl' . . . . . . • . . . . . . .  UU5 , mn  
Tires, automatic pump for i l lttutingJ \V.  ,J . 

Murl'ay . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  664, &;:1 
Tires, machine for placing er08s-wi l"P8 il l 

solid rubber, J.  A .  SwhlPha l·t . . . . . . . . . . .  Uf.)4, U08 
Tobacco-pipe and cigul' or eigu l'pt t t.' holdpl', 

W. H. Trimult> . . . . . . . . . . . . . . . . . . . . . .  (jf.;r; , :�7ri 
Toe-weight, .J . T. I>avcllpot·t . . . . . . . . . . . . . . .  titi5 , l UO 
'fool, combination, S. ll . ( l l'l'I" J . . . . . . . . . . . . . 6ti5 . U U I  
Tool-hRndle, A .  L. \Vhitp . . . . . . . . . . . . . . . . . . H65, 1 5a 
Trace-cal'l'ier, J. S. Mattbpw • . . . . . . . . . . . . .  6ti�.S7; 
Track-jack, P . •  Johnson . . . . . . . . . . . . . . . . . . .  HB.) , :�2'j' 
Tl'ack-sanding devic(>, C .  "\Y. Shel'blll'lw . . . . .  Ht:;;.'l . 1 ax 
Tree'pl'otector, J .  W. Davis, Jr . . . . . . . . . . . .  t i6�. $17 
Trollpy, H. Ldchenmp,.�l'l· . . . . . . . . . . . . . . . . .  UH.;, :l6!) 
Trolley. electric-ruilwuy. L. D. Chabllt . . . . .  f )H..J. . fl!l2 
Trousers-belt-attu('hi llg dt'vict', \Y. IHpin . . . .  t i t t-" 01  j 
Trollsel's-stl'ctchpr and hanA'I ' l', K \Y. Bunsu l l  6()!). 1 6S 
Truck, cal', "\V. S. AdHlUS  . . . . . . . . . . . . . . . . . .  Hfi:.. a5U 
Twine takt'-up, 11'. ll. Knowlton . . • . . . . . . . . .  6ti4 , H72 
TYPf'-st' t t iug' llUlChhws. JUHtrix and f'l I U\('P-

lJUnd ell'auing mt't'banislll for, I). ..\ . 
Il('nRl( ',.� '- . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

T"'pp-writi l lg Illl H'il i tw. O l'l tli n & PluIllJUer . .  
(Tuivt ' l'sil l joint , T .  l� . ( ' l I l'lwntl' l· . . . . . . . . . . .  . 
,"alvl' . I ) .  Confpr . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Yalvt ' , l·�. N. F l' i t ,dll laull . . . . . . . . . . . . . . . . . .  . 
Yalvp. \Y. H. Hullvagp . . . . . . . . . . . . . . . . . . . . . 
Yalvt", ai l'. C. GpOl'gt' . . . . . . . . . . . . . . . . . . . .  . 
Valvt' and �rudlla ting nwt'hunhnn for RUnH', 

tlO-l , �HO 
HH:'),OOO 
OH.'l, 1 74 
"'-"15, 1 1-1 1  
f)ftri. m�:� 
f)1 ;r" O:l:l 
HH-l , B-l2 

Pllgint'pr ' s  hrakp, .T. l'J. NOl'numd . . . . . . . .  Hftri. :140 
Vu.lvp and va) )Ol·-tuhp, thl' l'mostuth' , A. K i t-

son . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , . . . 
Valvp-cont l'nllpl', plp{·triC'n l .  C. B. Riggs . . .  . 
Valvt.', fiu!'Ih, 1�. A. :Ma .. sh . . . . . . . . . . . . . . . .  . 
Valv�ff�oL. f'J��l;;��;l l 
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Valvp�gf'a t·, \V. L. (h l rl"P]S . . . . . . . . . . . . . . . . . H( ).'";,nX!) 
Valvp-gpar, Gurrpls & Kimhull . . . . . . . . . . . . .  o(,,.'l , nSn 

�!I:le�ty11I�?�r?i li� ffttl!':�\� g6��:1·���t't�\�� 
splendid Lozier Launcb of to-day propelled by 

tban a steam en,.;ine, 
190THrJE IE R ENGAS al1d so simple tp oper- CINE ate tbat there IN not.h. 

ing to it hut · "J.1he l.'um 
of a Wheel. · J  'J1he cy linder oiler automatically spraYd the piston at every stroke. The bot air 
Jacket sUl'roulldinll the l\IniHer furnishe� warm, dry air for proverly vaporizing the gasoline 
under all conditions of t.empel'utlare or moisture. r.rlJ e water Jacket surrounds the cylinder 
CI�!�l��:s h���t a��t 
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to all or bers. Our 1001 advance Catalogue tells al l about 
it. Write for it, incioslDg five 2c. st amps. 

THE LOZIER MOTOR. CO., 
26 Water Street,  PLA TTSBUROH,  N .  V .  

" New Standard " D ry Battery 
Absolutely Hi!<hest Standard in the World 

for Auto·Gasol ine. Telephone, Electro-:\ledi­
cal and BelJ \Vork . � ol' $:1 on cash with order, 
wi l l  Mend 1 (hz. �o. 2. or � doz. Special Auto­
ml)biJe ( 'eU anywhere, f. 0 b. New York. 

a:r Sen4 stamp for Nf!W CataWq1J..f. 
WJI. RO C HE, Inventor and Sole Manuf'r, 

42 Vesey Street, New York City. 

M AX I M U M  POW E R - M I N I M U M  COST.  
I f  you use a pump for 

��el r ha[�u a:,i?sb:!���l� 
mash, tanner'8 l iquor. 
cottonseed oil or fl.uid�, 
bot or cold, tblck or tbin 
you want to get tbe 

TA B E R  ROTARY P U M P 
which does the most work at. 
the least expense. SimplY 
constructed. Can be run at 
any desired speed. Perfect-. 

Iy durable. All parts are Interchangeable. Needs lIO 
sklllM workman. Defects guaranteed. Catalogue free. 
TABER PU M P  C O . ,  32 Wel l s  St . ,  Buffalo.  N .Y . ,  U . S . A. 
----- _ ._--------

Telephones, 
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prices, cataloJlue. etc., wItb testimonials 
and references. Estimates cbeerfully 
furniMhE:d .  Agents wanted. 
THE SIMPLEX INTERIOI� 
TELEPHONE CO. , 

43 1 Main  St.,  C inc innat i ,  Oh io.  

RESTFUL SLEEP 
III Camp, on the Yach t and at Home. 

"Perfection" Air Mr.ttresses, 
CUSHIONS and PILLOWS. 

D I CKERMAN'S 
DUR.ABLE DESKS 
Don't b u y  until you aet o u r  catalogue-

100 pages of mmey saving valu ... 

AMER ICAN STO R E  STOOL CO . ,  3 3  H oward St . ,  New York 

Illustrating 
Taught by lWa;laa;�oN�:'!�:��� 

Sket(l'hin",. Best methods. Prepares 
quickly for protl tab l e  work. Large8t 

and most practic a l  schOol. Incorpo� 
rated. I ndividu a l  i nstru ction adapted '�� to a l l .  Students enthusiastic. Easy terms. 

r \ " Wlite to-day for ful l particulars. 
1 \ · I lWat i " n al SebooJ of' I l l n strating 
\ \ • 3S Penn. Street, INDIANAPOLIS IND. 

ARCHITECTURAL 
VOLUMES � � 

Bound yolumes of the Building Edition of the SCIENTIFIC AMER­
I C A N  for I 900 are n ow ready for delivery . Beautifully printed 

perspectives and floor plans of many houses of a wide range of 
architecture and cost ; also a large number of c uts of handsomely 

furnished and decorated i nteriors , combine to make these vol­

umes of great value to those i nterested i n  the subj ect. The 

semi -annual volumes are $2 . 00 each : yearly volumes , $3 . 50 each . 

M U N N  & CO . ,  Pub l ishers .  Soientific Amerioan Office, 36 1 B'way, New York .  

The Pipe of the Century .  
I .. . TH E.. . " MALLI N CKRODT I I  PATENT 

The LoclCe Adder. 
Superior to a l l  Adding Machines. Fastest, cheapest, 

most 8 imple. pmc-tical and du rable. No practice necessary, 
no hu�ineHs complete without it. Adds. subtracts, multi­
plies, divides. Saves time, labor and money, and 

Qulc!r/Jf p:JJfII fo,," ,tee"o 
Ensures accuracy. reJpoases :rr<;Jm mental and DP.rvOl1B 

strain. Computes all columns sl�ultan.eously. l,;a.pac­
ity 99!l.!l!l!J.99!l !'lold on :IO days' trl.si. . Pnce �.oo cbarges 
prepaid. Write for FREE de8crJ ptl\'e booklet. 
C .  E .  Locke M 'f 'g Co., 25 Wal n u t  St., Kensett, Iowa. 

S E N T  O N  
Prepaid t o  any address. 

Cogge8hall Patent Steam 'i'ube Cleaner. 
T H E:  C L E A N E R  T H A T C L E A N S  C L E A N  

N O  ��il��ure, �r:a�s����q��'iI
k
l�· end. :o�i::,."h:�: 

The Cog� eshal l Mfg . Co . ,  1 2 3 Liberty St . ,  New Y ork.  

The Dead ly Faucet ! 
r,'rum It comes the germ·laden 

water carrying with It all the ele­
ments of disease, but if you use 

The Berkefeld Fi lter 

NICOTI NE . ABSORBENT AND VENTI LATED SMOKING 
P IPE IS  TH E  O N LY P IPE  FIT FOR A 

G E NTLEMAN'S U S E .  
You may appreciate tbe  exquisite !lavor and taste 

of a good sD"loking tobacco, but you can never have that 
enjoyment w,:tb a d i rty, fC'ul-f5l.meI liu.5!' pipe, tborouahly 
saturated witb poisonous nicot ine JUices., so bitter and 
f��
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sorbed before l'eaCbiD.
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the mouth, and assuring 8 cool, 
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size and !lnlsh. Over 100,000 sold in 1899 alone. 
Send for illulltrated circular " 8. A." with prices. 
T H E  H A R V E Y  & W ATTS CO. , 

3 8 7  Broadway, N. Y. Stat ion  E, Ph i lade lph ia. 

N. Y. CAMERA EXCHANGE. 
50% Saved on a l l  makes of Cameras 
an���c�"a�:r�: t

o
:m��r��'�:���f. 

Large assortment al ways on hand. 
De.velvping, Printing. etc. 

Photo sUDPlies of every description 
at lo'west price.s. ar Send 2c. stamp for bargain 
list. Address 

N. Y. CAMERA EXCHAN G E .  1 1 4  Fu lton St . ,  NEW YORK 

EVERY BOV HIS OWN TOV MAKER. 1'eUs how to make all .kinds 'roys, 
Steam 'FJnglnes, Photo ( 'omeras, 
Windmills. Microscopes, ElectriC 
T�legrapbs, Telephones. Magic Lan­
tern�, .A:l::olian Harps, Hoats from 8 
rowboat to a schooner ; also Kites, 
������!lBO����'Ar::'���� c���):. 
Slin�s, Stilts, Fish'n,.; l'ackle.Rabbit 
anti Bird Traps. and many others. 
All is  made 80 p1ain that a boy can 
easllJ make t.hAm. 200 handsome ill us. This great book 
by mai l ,  IOc., 3 for 2Iic. C. DEPUY. Pub., Syracuse. N. Y. 
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Vapor·burning aPPu l'at1ls. A. Kitson, I 
665, 1 07 .  H65. 1 0.'-;. l iUri, 1 1 2 

Yapor-tubps, tbermostn t i (' valvf' for, A. K i t ·  
son . . . . . . . . . . . . . . · . . . . . . . . . . . . . . . . . .  . 

Vaporizing apparatus, .\ . I� itson . .  6H.'l , 1 0ti, 
Vphi('l f�-rf'n ('h , P. S. With ington . . . . . . . . . . .  . 
Vehich' luotor, R. Hagen . . . . . . . . . . . . . . . . .  . 
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Ualuabl� � Books ! 
� � .  

EXPERIMENTAL SCIENCE. 
B y  GEORGE M, HOPKINS. 

THIS is  a book full of 
interest and value for 
Teachers, S t  u d e n  t s, 
an41 others who desire 
to Impart or obtaIn a 
practical knowledge of 
Physics. l'hls splendid 
work gives ytMlil(if 1UlO 
old something worthy 
of thougbt. It has In­
fluenced thousand8 of 
men in · the choice of a 
career. It will give any­
one, young or old, in­
fonnation that will en­
able h i m  to compre­
hend the great im­
provements of the day. 
it furnishes sugges­
tions for hours of in­
structive recreation. 

20th edition. Revised and enlarged. 914 pa�e8. 820 

���J: 8f'W3�
t
�all:°���0�0�lita; 01)�iee, by ma 1 . P08t-

T H E  SC I E N TI F IC A M E R ICAN 

Cyclopedia of Receipts, 
Notes and Querie.s. 

Edited by ALBERT A. HOPKINS. 
12,500 Receipt8. 7<15 Pages. 

'l'hi8 s p l e n d i d  
work contains a c a r ef u l  compila­
tion of the · most 
u s e fu l  Receipts 
and Repl ies given 
in the Notes and 
Queries of corre· 
spondents as pub­
lisbed in the SCI­
ENTIFIC AMERI­
CA N d uring the 
past fifty years ; 
t o g e t h e r  with 
��

n
rm;o��in� 

b
8�� 

ditions. 0 'V e r 
12,000 selected 
Rece! pta are bere collected ;  nearly 
every branch of 
the useful arts be­
ing represented. 
It is by far the 
most comprehen­
sive volume of the 
kind ever placed 
before tbe public. 

PrIce $G In cloth ; 86 In sheep ; $6_50 In half mo­
rocco : postpaid. 

AN AMERICAN BOOK O N  

Horseless Vehicles, Automobiles 

and Motor cycles. 
Operated by Steam. Hydro·('arbon, Electric alJd 

Pn eumatic Motors. 
By GARDNER D. HISCOX, M. E. 

Author of " GB�, GSMolene Bnd 011 Vapor ERclne&," 

and " Mechanical � o",,'ementfl, De,'lce .. 
and Appllancetlo." 

PRICE $ 3 .00 POSTPAID.  
This work is written on a broad basis. a n d  comprise8 

1J:l its scope a full 1l lust rated description witD details of 
the progress and mauufacturing advance of one of the 
mmn .. important innovations of the �irues. contributinp; 
to the pleasure and business convenIence o� mankind. 

"rhe rnake-u p and management of Automob i le V-ehicles 
of all kinds is Jiberal1v treated, and in a way t h at will be 
alJpreciated by tbose' who are reaching out for a better 
knowledge of the new era in locomotion. 

The book Is up to date and very fully i llustrated with 

M��g��i�re�� �1t:��St�il:so������l�e�utomobiJes and 

Large 8 vo. About 400 pages. Very Fully 
Illustrated. 

A Complete Electrical Library. 
By PROF. T. O'CONO R SLOAN ... 

An Inexpensive library 
of the best hooks un 
Electricity. Put up in a 
n e a t  f o l d i n g  box, as 
shown in cut. ��or the 
student. the amateur, the 
works bop. the eJp.ctrical 
e n g i n e e r ,  schools and 
coll eges. Compristng five 
books. as follows : 
Arithmetic of Electricity 

138 pages, . . , '1.00 
FJ�;i��� '�'

o
: ���

n
�l� 

How to Become a Sue-���"i�l 
.
Elec�r �cl�$l�� 

Standard Electrical Dic­tionary, 682 page8, �.oo 
FJlectriclty S!mpliOed 158 Five vo!umeR, 1,300 page_, 

pages, . . . .  ih.oo and ove1' 450 inuRt1·ations. 
A ,Jaluable and ,ndispwsable addition to every libmry. 

Our Great Special Ofl'er.-We will send prepaid 
the above five volumes, handsomely bound in blue cloth, 

:!�t���
e
[n

l
�tt:n;:fs't���o�,C!�S::e

i
�;:rii: l°it!d�D��� 

Price of' $:S.OO for the complete set. The regular 
price of the live volumes i8 $7.00. 

MAGIC Stage I l l us ions and Scienllfic Diver­
sions, incl ud ing Trick Photography. 

l'hi8 work appeals to 
old and younl< alike. and 
it is one of the most at­
tractive b oliday book8 of 
the year. The illusions 
arp- il1u8trateo by the 
highe8t dass of engrav­
Ings, and the exposes of 
the tricks are, in many 
�����id(������ �h et!� 
selves. Conjuring, large 
stage illusions. flre-eat-
�lnt�����s�SW�I���:i 
m a liZ i c ,  ancient m a,nf'!, 
automata, curioUB toys, 
st84!'e effects, photo/lraph­ic trick8, and the pr01ef'­
t ion of movinliZ "hoto­
.'Z'rnph� are all well de­
scribed anrl illustrated. 
maklnll a han(l�ome VOl_ 
ume. It i s  t a s t e f u l l y  
printed and l>ounrt. . A c-
��s�����Pge �lp t��R�r3: 

8y A. A. HOPKWS. 
al'd Work ou lll.alllc. 

568 pages. 420 l I lus. Price 8�.:S0. 
or F'I.U �rlpt;,ve circtUars oj above books wiU be mailed 

free 'Upon application. 

M U N N  &. CO. , P u bl ishers,  
36 1 B R OA DWAY N E W  YOR K. 

Vehicle, motor, W. N .  Rumely . . . . . . . . . . . . . 665,270 
Vehicle steering-gear, A. Herschmann . . . . . .  665 ,093 
Veneer-package equalizf'r, O. Colborne . . . . .  664,928 
Veneeriug·macbine, E. S. Kenn(�dy . . . . . . . . . .  665, 01 5 
Wagon, dumping, 'V. O. Sbadbo�t .  . . . . . . . . . .  t.)t)o") , 1 :.n  
"'ashers, composition f o r  eia:;til', k:-:.  Golt-

steiu . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  oH.f,9U8 
'Vashing-mac11 ine, E. F. Moort' . . . . . . . . . . . . .  665, 121 
'Vasbillg-msc-hilll', C. 1'. ltpefit'r . . . . . . . . . . . .  665, 131 
'Yfishing-machine geHring, A. G.  Schultz . . . .  665, �48 
Water-elevator, W. R. Ul'itliu et a ! .  . . . . . . .  1;65, 21 0 
"'ater from wells, systelll ot collecting, L. 

C. Eisenhut . . . . . . . . . . . . . . . . . . . . . . . . . . .  665,076 
Water-gag!', H .  S. U rabel· . . . . . . • . • . . . . . . . .  665,209 
\Vater-beater, H .  C. English . . . . . . . . . . . . . . .  065, 197 
Water·h,'ater, H. F. Ua\wl . . . . . . . . . . . . . . . .  665,202 
Watp r-heater, sectional, D. E. Howatt . . . . .  tHH,ti66 
",Tatpl', softening and purifying, W .  'l'weed-

daie . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  665,286 
"" eighillg·machhu·, autowlttic,  J.  W. :Berry 605,361 

�:����I�
i
:����O�P�¥I;l�:le!f�' 1:' C�k����.i� : : : : : :  �'3�� 

',"b ist apparatu�, uupltcatt·,  R. A .  U. Ault . U65:048 
Window, C. Chwelitzek . . . . . . . . . . . . . . . . . . . . 664,99:1 
Window. Watson & Knisely . . . . . . . . . . . . . . . .  665,290 
\Viudow-washer, B. S. Harris . . . . . . . . . . . . . .  665, 21 5 
Wire-cutting mach!",', J. W. �1iller . . . . . . . . .  664,963 
Wire-stretcher, L. L. Hughes . . . . . • . . . . . . .  665,220 
"· rench , A .  Paulson . . . . . . . . . . . . . . . . . . . . . . .  665, 031 
'V ritel· · ::J  companionl J. D. Brower • • • . • . . . . •  6tm,057 

DESIGNS. 
Belt, L. Sandel's . . . . . . . . . . . . . . . . . . . . . . . . . . .  33,844 
Brick, fir!', J . . S. Van BUrell . . . . . . . . . . . . . . . . .  aa, 836 
Brlck·rest, J.  i:l. Van Bureu . . . . . . . . . . . . . . . .  33,S35 
Brush-bandl", W. N. Lew!s . . . . . . . . . . . . . . . .  33,S21 
Canned-fruit immerspr, N. H. Colton . . . . . . .  33,S22 
Ferrule, C .  �'. Smith . . . . . . . . . . . . . . . . . . . . . . .  :l3,!H7 
Game-board, C.  t;. Randall . . . . . . . . . . . . . . . . . .  aa,S45 
Garment-supporter cOllnectiug IlH�mber, �"'. H. 

S.  Hyde . . . . . . . . . . . . . . . . . . . . . . . • . .  33, 815 33,81(; 
G love-cleaning form, G. EwPl'son . . . . . . . . . . . . 33,S3U Hammock, I. E. Palmer . . . . . . . . . . . .  33,8-10, ;j.� ,84 1  
Head-protector, B. A. Brown . . . . . . . . . . . . . • . •  33, 84:3 
K n ife blade and bolster, C. �'. Smith . . . • . . • . •  33,818 
Lamp casing, a r c ,  A. B. Walton . . . • . . • . . . . . .  HH, �2a 
Napkiu·ring blank, J. l. Burtt . . . . . . • • . . . . . .  33, 8 1 :) 
Oven-door, P. 11". Leonard . . . . . . . . . . . . . . • . . . .  33,837 
Packing-cast', Young & Tbom pson . . . . . . • . . . .  33,8;�ti 
Plcker·tooth, R. R. Kaylor . . . . . . . . . . . . . . . . . .  33,819 
Pillow, l .  E. Palmer . . . . . . . . . . . . . . . . . . . . . . . .  1311,842 
Scale baSt" IDf'mlwr, O. O.  Ozias . . . . • . . . . • . . .  3R,82� 
Scale base-plate, O. O. Ozias . . . . . . • . . . . . . . . .  :.m,825 
Scale·platform, O. O. Ozias . . . . . . . . . . 33,824, a�,S26 
Scale platform mpmbf'r. O.  O. Ozlas . . . . . . . . . a3, �27 
Shedding-mechanism hook and rHck, O. W. 

Scbaum . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3:3,8211 
Shedding-mechanism rack and hook, O. 'V. 

Schaum . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 33,8:1:1 
Shedding-mechunism sidp·framl', O. W. 

Sehauw . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3:1,S:11 
Shedding-lllPchanism vibrator·g<'ar, O. 'V. 

Scbaum . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 33,S:l2 
Shed.ding-mecbanism vibrator-lever, O. W. 

SchaUIlI . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  33,830 
Staple puller and driver, B. W. �'aurest . . . . . .  3:I,S20 
Violiu·bridge, S • •  T. Donnelly . . . . . . . . . . . . . . . . 33, S14 
Wheel rim, pneumatic veblcle. �'. A. Wllnmt 33,834 

TRADE MARKS. 
Boots, shoes, and lea ther thf'l'efor, Rice & 

I:lutchins . . . . . . . . . . . . . . . . . . . . . . . . . . . . . •  35,684 
Buffing compounds, George Zucker Company . .  35,692 
Coal, bituminons, Spanish Peaks Cual Com-

pany . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  35,705 
Confections, prepa red pop·corn, and sweet-

meats, C .  A. H riffith . . . . . . . . . . . . . . . . . . . . 35,689 
Dairy products, certain named. Bot'deu ' s  Con-

densed Milk Company . . . . . . . . . . . .  :15,690, 35,691 
,,--ones and hand-tools. Amerlcan·S" iss (1�ilp and 

'1'001 CompanJ· . . . . . . . . . . . . . . . . . . . .  35, 700 35, 701 
Golf balls and clubs, J. B. Hall .. y . . . . . . . . . .  35,698 
Mantles, Cosmopolihtn IncandpsCl'llt Gas 

Light Company . . . . . . . . . . . . . . . . . . . . . . . .  35,69D 
Medicinal powders, Lowp Brothers . . . . . . . . . . . 85,696 
Paper bags. U n ion Bag and Papt' l' Company . 35,686 
Pharmaceutical and chemical prpparations, 

certain namf'd, C .  Ammen . . . . . . . . . . . . . . •  35,695 
Planters, corn, A .  C. Kent . . . . . . . . . . . . . . . . . .  35,70a 
Ribbon, "" 1'('re8 PaSSaVlll1t . . . . . . . . . .  35,678 to 35,681 
Salv(>, J.  A. Mueller . . . . . . . . . . . . . . . . . . . . . . .  35,697 
Sewing-mllchiues, nf'('dlf's, agric-ul t u l'al im ple· 

mf'nts and machines, and garden and 
ot11f'1' a rgrit..'1lltural tool s, G .  ,Y o  Sillcox . . 35,702 

Ship-logs, soulld ing-maehhlPs, and log-linf's, 
T. \\t. alker & Son . . . . . . . . . . . . . . . . . . . . . .  35, 704 

�hoes, leather, E. E. THylor & Co . . . .  0 • • • • • •  35,685 
Soap, laundry. N .  K .  Fairbank Company . . . .  &'l,69a 
Tobacco, chpwil1g and smoking, Unitf'd States 

Tobacco Compfiny . . . . . . . . . . . . . . . . R5, 687, 35,688 
Toilet crpaw, H .  A. Sylvester . . . . . . . . . . . . . . .  :)5,694 
Underwear and shirt�waists, Galland Brothers 35,H80 
Watchcases, Philadelphia Watch Case Com-

pany . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  35,682 

LABELS. 
.. Beauty, " for mantles for gas-fixtures, M. 

Shapiro . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8,023 
" Boyer's Celebrated Stomach Bitters and 

Blood Purifier, " for bitters, Boyer Bitters 
Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8, 01 6  

" Bruce ' s  Magic Eye \Vatf'r, " f o r  eye-
water, N. '1'. Pike . . . . . . . . . . . . . . . . . . . . . . .  8,012 

" Demand, " tor paper bags, Union Bag and 
Paper Company . . . . . . . . . . . . . . . . . . . . . . . . .  8,024 

., Fig-I ne, " for medicinal tablets, J:  ,\V. Van 
Winkle . . . . . . . . . . . . . .  , . . . . . . . . . . . . . . . . . .  8,013 

" Giant , "  for pap�. bags,.: U n ion Bag and 
Paper CompaRY . , . . .  : . . . . . . . . . . . . . . . . . . . .  8,026 

" Golden Rod, " for coffee, Milliken, . . Tomlin-
son Company . . . . . . . . . . . . . . . . .  : . . . . . . . . .  8,018 

i '  G raeu' s , "  tor candy, A .  G raeb . . •  : . . . . . . . . .  8,021 
" G rocers, " for paper bags, Union " Bag and 

Paper Company . 0 • • • •  : • • • •  ' • • • • • • • • • • • • • •  8,OaO 
" Improved ' Record , "  .. for· 'sound-records, E. 

R: Johnson · . . . .. . . . . . . . . . . . . . . . . . . . . . . . . .  8,022 
., Indian Cough Root, " for a medicine, Chero� 

kee Remedy Compan�· . . . . . . . . . . . . . . . . . . . . 8,014 
" Jarvis V i tality Cock-Tail," for a medicine 

DIICk & Jarvis . . . . . . . . . . . . . . . . . . . . . . . . . . .  8,015 
" Mardana," tor tt�1\.. Milliken, Tomlinson 

Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8,019 
I i  Monachia, "  for gloves, C.  Holste & C o  . . . .  8,009 
" Odf'll's Roach Powdf'l', thf' . Housekeeper's 

Friend , "  for roach powdf'l', Pittshurg In· 
sect Exterminating Company . . . . . . . . . . . . .  8,01 1 

" Penner's Bohemian Bread , "  for bread, J.  
Penner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8,020 

H Riverside Ryp , "  for whjsk�' ,  Los Angeles 
CompanJ' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8,017 

H Standard , "  for papel" bags, Union Bag and 
Paper Compan�" . . . . . . . . . . . . . . . . . . . . . . . . .  8,027 

" Tbe Electric Cat C'hf'st and Ahdomlnal Pro­
tector, " for ('hf'st and abdominal pro-
tectors, O. Gllt1ohn . . . . . . . . . . . . . . . . . . . . . . 8, 01 0 

" Tokio, " for paiwr bags, Uuion Bag and 
Paper Compan:r . . . . . . . . . . . . . . . . . . . . . . . . 8,025 

" Winu('r, " for pap(l r ,  hags, Union Bag and 
Paper Com pan, . . . . . . . . . . . . . . . . . . . . . . . .  8,028 

" Yf'llow Kid, o ,  for paper hags, Union Bag 
and Paper Company . . . . . . . . . . . . . . . . . . . . .  8,029 

PRINTS. 
" Ro>Tal Star (,lps r Havana Cigars, " for 

eigU t·s, .T. R. J�R a('son . . . .  " . . . . . . . . . . . . . . . .  287 

14 Saad t ' s  F.gyptian Dhtmonds , "  for Egyptian 
nl. monds, .T. >;aa,I1 . . "  . . . . . . . . . . . . . . . . . . . 286 

" ' Sht� �aid Sozo Woo(J-"Tork ' and it  Did , "  
for 8 fllrllitm'p polish a n d  c�aner, SOi�O_ 
Supply Company . . . . . . . . . . . . . . . . . . . . . . . . .  � 2M 
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Warren 's Pulley Cover� 
Will Give Your Pulleys Leather-Like Surfaces. Keep Belts from Slipping. 
Allow belts to run slack . Reduce coal bills. Sent on thirty days' trial. 

Will sen d  a case of W arreu' .. Pulley Covel' ( 125 sq . ft. ) ,  with everything neces­
sary for applying, for $l�.OO, Jess carrying ch arges. 

You NEED NOT REMIT, if the Cover does not prove as represented. 
THE WARREN ·CO. (Iuc.), Mfrs., 16 J ackson Street, Chicago, Ill. 

50 Y E A R S '  
E X P E R I E N C E  

SALE O F M OTO R FACTO RY, 
R I B HTS A N D  PLANT.  

The yaluable Motor Rights, Factory and Plant lately 
belongIng to the Manhattan Oil Motor Company will be �?Jd by order of t,he Court of L.hancery of New Jersey on 1 uesday , J anua} y 22. 1001, at 2 P. M •. on the premises 3m \Vb.ton :::-; treet, �ersey City New J ersey, near tlu;; Pacific A venue StatIOn of Ihe Central Railro-.d of New J�I:8ey. Heal e8�at.e bas thirty city lots . Railroad SWitch enLel"S bUlhnn.z. The American rights t� the well"known and approved Ca}Jitaine Motor. It is adapt­ed for all lJ�Wer

J'
Llrposes reql}irinlZ: � to W h o

. 
rse power. Is automatw un nOiseless. Uses petrOleum gas or �RS­oJ ine. C�n be STarted by anyon�, and needs no etten· Uon. � actor.y completely eqUipped with hi�h�l88S mode �'n ma�hlDery and tools. }�or further particul9,rs and permisslOn to inspect propertv.t.. apply to 

CHA RLES D. '1'HOMPSuN, lia,ter, 
1 Exchange Place, Jersey City. 

I CE MAdC
B

HINIES, �?rli
h
ss Eugine'!!- Brewers' 

an ott ers' ".ac inery. THE VIL'1'ER .ti.r ti. CO., 899 Clinton Street. Milwaukee, Wis. 

An�'one sell d i ll,!! a s. ket ch and des.cription may 
9uickl� ascertain our opmion free w h ettier an 
1�IVelltlOn I S  prohably pa tentable. Commun ica· 
tlOns �ll'1ctIY c c m tl d en t i nl. Handb00k on ]'atents 
sent free. O l d est a�ency for securl1l/Z pat.ents. 

Patents taken t hrough MUlln &; Co. recei ve 
special n.otice. without ch arge. in the 

MODELS & E X P E R I M E N TA L  W O R K .  Inventions developed. Special Machinery. E. V. BAILLAR D,  Fox B ldg . ,  Frank l i n  Square, New York. 

Sci¢ntific Jlm¢rican. % H .  P. GAS E N G I N E  C A STI N G S  
M�tp;rial� ,and !ll�e Plil'�S. Write for Catalogue 9. 

PAR8F,LL & WF,F, D, 12�·131 W. 31st Street, New York. 
A handso�e l y  i l lustrated weekly. T.argest cir. 
culatlO,Il of any scien t ific journal. Terms. :t.3 a 
year ; four months, $1. Sold by all newsdealers. '�� �� )TYPE W H E E L S .  MODELS J,. EXPERIMENTAL WORK SfMLL-.cHINERY .� OVElII�!at ETC. NEW -:OFt ... 5TE"ClL \\fUM. 100 "A8OAU a! h.Y. MUNN & CO .  36 1 Broadway. New York 

Brauch Office. 625 F St ..  Washington, D. C. 
'AMO U R  & 11 TLEDALE MACH INE C O. 

PA LMER BROS., 

PAL M E R  Rtationary 
and Marine Gasoline En­
gines and Launches; Motor 
W�on Engilles, Pumping 
F.ngines. 

or Send for Catalog. 
llllA N UlS, CONN. 

1 3 0  W O R T H S T  . •  N E.W Y O R K .  

GERE GASOLINE: ENGI N E S  • R E D C::; E:. Ct�R 

AIR AND WATfR TIGHTS I LOS. 
��iliiiiii�ii4'ii"iijril1til.cl'AUPBIN,��oPENNB·oAT5 . .. ;L-!i:e tNGINt: CA6T1NCHi .  80AT ,.RAMU q _ GlO.N.GERt YA'"tiiuN(H Wh. 

N [ W  CAT �OA 4 STAMPS G RAND RADIDS, M I C H IGAN.  
ANY DIAME.TE.R , ANY DE.PTH. 

WILLIAMS MFG CO. KALA ZOO MICH. 

SEND FOR FREE CATALOGUE. litilila� Prairie S�b.tor Co., 
llomer (JIty, Pao 

FO R SAL  E.  -:o�cl!ir�����f���r:��r:p�3� �����{ 
owners not active nor con versant with the business. A 
thoroughl y capable man wbo wou ld know what, and how 
to manufacture, with some capital, can buy this plant 
W le¥E)'t",Me{VN' llt�U�

s
t": O., Watertowu, Wis. 

S 3 D S Send u. your addreq 

a ay ure .nd w e  will ,how you 
how to mll.ke t3 a da7 

. absoluMJ.y sure ; we 
furnt!;h the work and teach you free you work in 

Iile locality where you l i ve. Scud us your addtes� and we will 
explain the busi ne.88 fully, remember we guaran'ee a clear profh of t3 for every d fly S work ,absot utely sure. Write a\ once lIOU,L IUNU ... UTURING CO.. 80% 354, Detroll, .,.� cij Brass Band l 

�l�t:::'fe��w ��:f"o� c�t���o:.mJ5 
illustrations, FRJo:E; it gives in ... 
formation for musicians '"',nd Dew 
band •• LY O N  & H E A LY, 

88 Adam. S&'. ()UUJAGO. 

11te Progress of Invention In tae 19ta CentuJg 
By EDWARD W. BYRN, A.M. 

Large Octauo. 4Ro pages, 300 illustrations. Price $.1 .00. H a l f  red morocco, gilt top, $4.00. 
By lnail, postpa id, to any country in the world. 

T H E  n ew volume. which worthily celebrates the close of the 
century, as far as the a rts and sciences are concerned, has been 
Inet with the warmest praise hy both reviewers and readers. The 
book is scholarly and in teresti n g .  and records and describes all the 
more important developtnents of the useful arts which character. 
ize the period. In a chron ological table m ention is m ade of prac· 
tically every great event durin g the century . An illustrated pro­
spectus will be sent t� any address on application . 

The following are brief extracts fronl the many reviews, and 
give Sotne idea of how the hook has been received : 

• .  'llHE F.NGINEER " of London. says, " In this vf')ume. which is nicely 
printed rmd w<'l 1 gotten up. the author hUll attempted a heavy 
task and hfi� cart'i�d it {JUT in a praiseworthy fashion. 'l'here is 
hardly an inv�ntion or an improvem'ent made tluring the cen­
t ury of wh ich n otice of some sort is not made. " 

,. THE BROOKLYX F. A G J. l<; " SR:-rS, " Every ",tudent wbo desires to be 
wen informed on the subject of invent:on or to be familiar with 
the geniUl:S that has made the ni neteenth the crown of the cen­
turi es, w i l l  be Rure to want access to this volume. * * * Mr. 
Byrn neals with hh; �ubject in a mast.erly malluer. " 

" THE RA TT,WAY A�n F.�G INEERING REVIEW "  sayi". u The book i� wel l  
writt.en An(1 i ntPrf'sting, and presents In a creditable form the 
great scientific and engtneering achievements of the century ." 

© 1901 SCIENTIFIC AMERICAN, INC.
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��&A�5 
-M A D E. AT K E.Y W E.ST}-! These Cigars are manufactured under 

the most favorable climatic conditions and 
from the mildest blends of Havana to­
bacco. If we had to pay the imported 
cigar tax our brands would cost double the tney. Sen.:! for booklet and particulars. 

CORTEZ CIIAR CO., lEY WEST. 

Safe and 
Speedy Riding 
witb the 'leme of economy ill operation and power. e o m b l n e d. with 

E:tiJ.rn�� T�BPa !� 
Bored to all oWIlers uf a 
W I NTON 

WA LT H AM WATCH ES 
The name Waltham engraved on 

every movement the American 

Waltham Watch Company makes, 

guarantees the movement absolutely 

and without any reservation 

whatsoever. 
II The Perfeccea American Wafch ", an illustrafea hook 

of interesting information ahout watches, will he sent 
free upon request. 

American Waltham Watch Company, 
Waltham, Mass. 

The New England Watch Co. 
ARTISTIC SPECIALTI ES 

for the Season are shown 
In Our Blue Book for Ladies' 

In Our Red Book for Men's 

Watches. 

H I GHEST EFFI C I E N CY attained in the 
STOVER 

GASOL INE  
EN G I N E  

The best I s  always cheap­
est. lVrite JOT prices. 

STOVER E N G I N E  WO R KS ,  � R EEPORT, I LL. 
MOTOR Either or both sent on appl ication. 
CAR R I A G E  37 Maiden Lane, U9 State Street, 

�:'ft�
l
�o�������� New York, N. Y. Chicago, Ill. 

I t · Spreckels Bnildlng, San FranCiSCO, Cal. PAYS t o  write for onr 2ilO-palle (ree booll:. 
'l'ells how Dlen with small capital can make money with • l(a.lI'le 

.oALLISTER. "'�!':::t�r.: 4D ���=::�r.��.o�: Price li! 1 . !JOO. :n"c';,�n 
d��a���

e
"f,i ������������������� I IInish. Clas.ed as the hil,hest standard of automobile -construction. Costs � cent a mile to operate. Hydro- Scalns All vanettesat lowe .. pnces. Rest Railroad 

Carbon System. =kl��s:�o�rt��le��i':CI�:fi'les g���: J ESSO P'S ST E E LTHB\�Er 
T H E  WINTON  MOTOR CARR IAGE CO . ,  C leveland,  Ohio.  Sewinl! Machines, Blcycleo, Touls. �c. Sav .. F O R  T O O L S ,  S AW S  E Te.  

w"! J E S SOP & S O N S  t: �  91  J O H N  S T  NEW Y O R K  

Our " 1 90 1 Model" 
IS NOW REA DY .  

It i 8  a beauty I was the 
��':,"�\:e�t"�w at I�he �e� 
York, Elegant IInlsh, solid construction, ease 

of operation. ab­sence of noise and vibrution are our special features. 

Money. Lists Free. CHICAGO �CALE CO .. Chicago. 111. 

? ? ? 
• • • 

What Do You Want To Buy? 
We can ten you where to buy anything you want. 

Write us for the addresses of manufacturers in A.NY line of business. 
Novelties, Special T oats, Machinery, Equipment&, New Patent LABOR SAVING DEVICES. 

S E N D  F O R  T H E 

JANUARY 1 2 , 1<)0 1 .  

Otand Prix, Paris, 1900 
• 

Jow Rnotnel Pmol 
of SnpetlOtlm 

Cbt Smitb Prtmi¢r 
Cyptwrittr 

has been adopted for the Official 
Work of the 

PAN = AMERICAN 
EXPOSITION 

Buffalo, 1 90 I 
The Smith Premier Typewriter Co. , 

SYRACUSE. N. Y •• U. S. A. 

The Haynes.Ap­person G a s o l i n e  Automobile /loes anywhere and It bears this reputa-
Two PAS�EN G " R  CARRIAGE, �!:'�w'i.�

e
6
e
�
e
l:,\�� 

PrIce � 1 ,!J1)0. mobile. have the 
" Get There " In them, and that is what you want. 

IT WR1TE FOR DESORIPTION. $titnUrit Jlmtritan � � 
WYC·��f·B�:'!�:Y��� �:R��DlCT. 

.... m· anuratturtrS' Indtx Cbt .CYPtWn��BL����i����?:� TH E  HAYN ES·APPERSON CO. ,  • KOKO M O ,  I N DIANA. 

N E W B I N O C U L A R .  
(The TrUlder.) 

. ��:!�laJ.��'f�e ��::"st��f� gla�8. Send Jor Ci'l'cutars. 
Q U E E N " C O .  

Optical and SCient(1W Inst I"U­
ment lVOTks, 

N E W  YORK · 59 .I!'ifth Ave. 
1 0 1 0  Chest n u t  Street,  

P H ILAD"LPHIA, PA, 

11""- IlnETDIL IP!W��:T .. �� 
• - Y • '·H·B I S Ly. a Co. IF· olf AV£AHOr-aU .I C H I CA 6 0 - 1l� U·S·A-

CHARTER ENGI NE  
USED !:YA:;A&E,.E FOR ANY P U R POSE 

Fu EL-Gasoline, Gas, DlstilJate 
Stat ionar ies.  Portab les .  E n g i nes and 

Pumps .  HO isters lr' State Your Power Needs 
CHARTER GAS E NG I N E  CO .• Box  1 48 ,  STE R L I N G .  ILL .  

� . 38 Bromfield St . ,  BOSTON . .  8 1 7  Wyandotte St . ,  
KANSAS C ITY,  MO.  

'l'his index Is sent gratuitously to prospective purchasers, both In this countrY 2 09 North 9S
th

T 
S
L
t ·O· U IS  MO " and "broad, who inquire for the addresses of dealers aud manufa(.-turers of tbe f'""1lI • , • 

. � goods and machines classilled therein. It Is also .ent to reliable EXR0rt Mer- - � 432 Diamond St_ . 
e g����

e
�� tbl

d
�:!:;:�n����.

D���
r
�::':�:' United States Consuls in a I foreilln . 

3 West B;N!:�U��
H

. 
PA. 

MUNN 4: CO. , Publishers of the SCIENTIFIC AMERICAN BALT I MORE, M D .  
_______________________ '______________ 

536 Cal iforn ia  St . .  

The " Wolverine "  Three 
Cyli nder Gasoline Ma­
r i ne Engine.  
The o n l y  l'eversing and self­
Mtsrting' gasoline engintl on 
the market. Lightest engine 
for the llower built. Practi­
l"al l y  no vibration. A bsolute­
l y  saft:. Single, double and 
triple marine and stationary 

WOOLVfEORI�EO ao H. Po. 
MOTOR WORKS. 

G rand Rapids, M ich . 

N EW FO R  UP-TO-DATE MAOH I N E  SHOPS Y A N K E E ·  For Meltln�, For/llnl<, Harden. 

O R I L· L a R I N 0 E R lng, Annealmg by means of one machine only, use the 
Req� lres only OXE adjustment to grin! any STE W A R T  

si.e ddli within rango o f  Ih. machine. Gas B last Fu rnace. S I M PLEST. FA!>TEST AND BEST. 
Gll/le Jaws and Calipers done away with. 

SAN FRANCISCO, CAL. 
to 50% 0;. TypeWriters of an :..ie�US:xefJ.°8a��'lo"'gu� 

M O RAN FLEXIBLE JOINT 1ftI:: 
(or Steam. Air or ],iqui ds. Made in all sizes to stand any desired pressure. '§" 

Moran F lex ib le  Steam Jo in t  Co .. I n c ' d ,  
147 'l'hlrd !ltreet, LOr-ISVILLE. Ky. 

BABBITT METALS.-SIX IMPORTANT 
formulas. SCIENTIFIC AMERmAN SUPPLEMENT 1 I �3. 
Pr ice 10 cents. 1<'or sale hy Muon & Co. and all news_ dealers. Send for cataloo!ue. 

. Carbide Fe�d - I  
AC ETV LE N E I Saves time, breakll/le and wear of Dr] lls. 

W II.MARTII & MORMAN CO • •  

GENERATORS 1 53 Cnnal SI .. GrBod Ra .. ld •• Mle ... . roS.A. 

are endorsed by the u. s. 1 G AS O L I  N E 
G o v e r n m e n t ,  by the 
State 'of Pennsy lvania. 
and by aU other dhdn­
tHested authorities 

They e m  b " rt y tbe 
lat est and most approved 
principles of construe· 
tion, and are guaranteetl 
by the l arg-est L'OnC.'l1:1 
engBA'ed in the bUsine8s 
t" be of perfect work­
manship. 

Made from the best 
material by expert me­
chanics. 

ECONOM ICAL AND SAFE. EASY OF O PERATION .  

J. B. COLT CO. ,  Dept. S. 

408 East 32d Street. New York. 
1 4 6  Franklin street, Boston. 

189 La Salle Street, Chicago. 
421 Chestnut Street, Philadelphia. 

if made by Witte are all 
riJdlt. 1.1hey are simple, 
�afp.. durable, and guar· 
anteed for ;) years. Just 
wri l e for Calalogue A ,  
and see. 
W I TTE IRON WORKS CO. 

519 West 5th Street, 
Kansas City, Mo. 

WE W I LL UNDERTAKE TO SE LL YOUR PATENTS 
INVENTORS' MERCANTILE B UREA U, 3!l0 Broadway. N. Y. 

MORROWCOA ST E R 
B R A K E .  . FITS ANY CYCLE, .I O 0 , 0 0 0  I N  U S E  � ADDS PLEASURE AND SAFETY-All DEALERS SELL THEM. R IDE¥.Rt"'J���f!q�.l ONLY 35. ECLIPSE MANUFACTURING C�, EL"'IlAXN.V. 

have .. tone quality and a volume that place then'l 
berond comparison. Ordinary records may perhaps 
�':;f.��mR':�o"J:�W� i��������� ��r.::ia�:��� ��� 
tbe enthustsst, lr' Recot'd LIsts ElJe'l"l/Where. . 
C E N U I N E  E D I S O N  P H O N O C R A P H S ,  

Niue Styles. f'rom .$10.00 t o  $100.00 • . 

The Edison Gem (Improve�) Is now on sale at all 
dealers In talking machines. The NEW MODEL Is 
mounted on a polished hardwood base. The price, 
$10, Includes " dustproof carryiJll{ case, a. separate 
rei�d��t!��8a�=�:.

e
����

r 
Dealm. 

-None genutne � Trade without this � a Cdi-oon.. Mark. 
National Co • •  135 Fifth Ave • • New York. 
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