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WIRELESS TELEGRAPH'i AND THE "ST . LOUIS." 
The painfu l  uncertainty attending the belated "St. 

Louis," of which nothing was heard, from the time she 
left Cherbourg .until  she was sighted at Nantucket, 
a week overdue, suggests that for passenger ships at 
least, the time will be welcomed when every vessel is 
equipped with a wireless telegraph outfit. Although 
none of the vessels so equippe d  would be capable of 
repeating Marconi's feat when he communicated from 
one of the vessels of the American Line over 1,500 
miles at sea with the powerful Poldhu station, a range 
of say 200 m iles should be quite within commercial 
practicability. Considering the crowded condition or 
the various steamship lanes across the Atlantic, it 
would be impossible, were all  passenger ships so pro­
vided, for a vessel to remain unspoken for more than a 
day or two at the longest ; and a liner disabled in mid·  
Atlantic should be able  to communicate from ship to  
ship with her home port  and news of her trouble be 
made known, long before the day set for her arrival. 
In this way an enormous amount of anxiety could 
be spareli to relatives and friends on the all-too-frequent 
occasions when transatlantic vessels are disabled. In­
deed, 'we consider that just as soon as wi reless teleg­
raphy has been placed on a thorough commercial basis, 
it would be quite within reason for a law to be 
passed requi ring all  ships to install some one of the 
wireless telegraph systems which will be on the market. 

• • • 
MAGNITUDE OF I}OMMERCE ON THE LAKES, 

The dose of November on the Great Lakes usually 
marks the end of the season of through navigation ; 
and the government statistics show that for the first 
eleven months of the past year 7 7 ,408 vessels, of over 
seventy-one millions net tonnage, were reported as ar­
rivals, and 77,899 clearances were reported,  of over 
seventy-two mill ion net tons. There are twenty indi­
vidual ports on the Great Lakes having a registered ton­
nage ranging from one million to over five million tons. 
Cleveland heads the list with 5,037,282 tons ; and five 
other ports, viz., Duluth, West Superior, Milwaukee, 
Chicago and Buffalo,  recorded over four mill ion tons of 
arrivals. The enormous volume of this movement is only 
appreciated when it is compared with similar marine 
operatio::ls on the ocean frontage. New York, d uring 
the entire year 1 9 0 2, is  credited with 8 , 9 8 2,76 7  tons 
of arrivals ; London had entrances in 1901 amounting 
to 9,992 ,753  tons ; and Hong Kong reported 8,626,614 
tons entering in the year 1900.  

. ' . .  
NEW METHODS OF TUNNRLING. 

It was inevitable that the constructIOn of the Rapid 
Transit East River tunnel, and the North and East 
Rivers tunnels of the Pennsylvania Road, should stimu­
late inventors to devise new and better means of tunnel­
ing through silt or other soft material. All the later 
methods that have been outlined make provision for 
supporting the weight of the tunnel npon the firm rock 
bottom underlying the silt. The Chief Engineer of 
the North River tunnel,  Mr. Jacobs, does this by open­
ing the bottom of the tube at stated intervals, and 
carrying a concrete-filled cylinder pIer down to bed­
rock, the weight of the tube and the trains being car­
ried by' two parallel trusses resting upon the piers, and 
'Constructed within and on each side of the tube itself. 

Another system, which has recently been patented 
by Mr. Sooysmith, employs the freezing process asso­
ciated with timber piling. When tunneling by this 
method, a pile foundation is first driven from the river 
surface throughout the whole length of the tunnel ; the 
material lying just above the piling is then frozen by 
driving a small pilot tunnel ahead into the surround­
ing material; and the tunnel is excavated through the 
material thus frozen, the steel tube resting upon the 
pile foundation that has been driven for it. 

Scientific American. 

,"pi a.noth�r lllPthocl is that of Mr. Reno , who drive;; 
the tuhe hy the 1I811al pneumat it- shiel.d method, au(l, 
as it proceeds, tal(es out a bottom section of the tunnel 
lining, excavates a rectangu lar chamber below the tun­
nel and fills  it  with a mass of conc ret.e. thus placing 
the tunnel tube upon a continuous,  deep, concrete bed 
of sufficient weight to prevent vertical or lateral dis· 
placement. The great magnitu de of the present tunnel 
l'ochemes, and the importance of securing the system 
wh ich w.i l )  be easiest of construction and most secu re 
against deformation when built, render this problem 
one of the most important that has come u p  in the 
world of civil tlngineering for m any years past, 

----_ .. --.-- ------
A DOZE N NEW VESSE LS FOR THE SHIPPING TRUST. 

It will be remembered that when the great steamship 
merger known as the International Mercantile Marine 
Company was publicly ann'Ounced , it was st ated that 
there woul d  be a division of atl new steamship con­
strlH�tion between American and British yards. The 
company has just authorized the st .atement that n'O 
less than a dozen Atlantic l iners are t o  be added t'O 
thei r fleets. Of these vessels six will  be launched i n  
this country, three of them from t h e  Sparrow's Point 
yards, Baltimore, and three at the Camden yards, Phila­
delphia, while the other six wil l  be constructed in Brit­
ish yards. Ail of these vessels are to be of the mixed 
freight-and-passenger type which has proved so popular 
in the "Celtic ,"  although none of the ships will  be as 
large as the laUer vessel. Thdr tonnage will  run from 
1 2 ,000 to 1 6 ,000 tons , and the l ength from about 500 t'O 
something over 600 feet. It is signi ficant that not one 
of these vessels is to be of the high-speed type, the 
average sea speed varying from 14 to 16 knots. It  is 
well. understood that the slower vessels with large 
cargo-carrying capaCity are the most profitable ships 
afloat, and that their net earning capacity' inc;reases 
rapidly with increasing size. 

• I .... 
THE HUMORS OF RAILROADING, 

In a recent issue, the Editor, in describing a ride on 
the locomotive of the Twentieth Century Limited, 
over the New York Central and Lake Shore Roads, 
ventured, with many misgivings, to attempt the role 
of an impressionist. On casually reading over the 
col d-type result,  it has occurred to him that the "im­
pressions" are a little out of balance, inasmuch as he 
has failed to touch upon the l ighter side of the very 
strenuous l ife on the footplate ; for although the 
handling of a crack, modern express train on an Am­
erican railroad i s  a task call ing for the highest quali­
ties of cour'age, j udgment, and eternal vigilance, and 
although in the background of changing sights, 
sounds and scenes that go to make u p  the engineer's 
life, there is al ways visible the specter of s udden 
death or shocking injury, l ife on the road has 
st i l l  its l i ghter and humorous phases. One of th!!' 
"sights" which the

-
privileged guest in the l ocomo­

tive cab of an express train will be told to watch 
for,  is the taking of water from the trough tanks' be­
tween the trac}{s. It  is  an interesting and even' a 
spectacular sight , particularly if the scoop should 
be left down a l ittle too long, and the tank should 
overflow. On the occasion 'Of our ride , when we were 
making fast time over a stretch of the magnificently· 
kept roadbed and traek of the Lake Shore system , we 
took water at a trough while we were running at con· 
siderably above the regulation speed of 45 miles an 
hour, to which enginemen, as a rule,  are expected to 
slow down, . Now, when a forwardl y·projecting scoop 
is pushed through standing water at a speed of 60 
miles an hour, it can be understood that the inrush of 
water to the tank is in such a vol ume as to flll it 
u p  in an exceedingly short space of time, and hence 
it  requires considerable judgment on the part of the 
fireman to raise the scoop at the "psychologic!!,1 mo­
ment" and avoid an overflow. To provide against 
rupturing the tank there is a l arge, square hole 
cut in the top of the tank at its rear, jU'3t oppo­
site the baggage car front platform ; and in case of 
an overflow the water boils out through this opening 
in a perfect cataract. When the Twentieth Century 
train was first run over the road, it  happened that 
the tank was overfilled, and the water, rushing out, 
fel l  against the front end of the baggage car, burst 
open the door, rushed through the baggage compart­
ment, poured into the barber's shop, and so scared 
the torisorial artist that h e  stood not on the order of 
his  going, but fled headlong into the smoking com­
partment, with the foaming flood at his heels. There­
after, to p rovide against another accident 'Of the kind,  

. the front door of the baggage car 'was battened; and 
the baggage master and barber henceforth pursued 
their respective

' 
caI.Iings, dry shod. 

The scoop is l ifted from the tank by means of an 
air cyl inder. On the occasion when we made the 
run, the "air  fai l ed to act" (at least so sai d th� fire­
man), with the result that the water continued to rush 
into the tank l ong after it was filled, and the writer 
witnessed a display that was simply magnificent. Tons 
of water as it boil ed over, fel l against the front en d 
of the baggage car, and, dividing, rolled off in a 

i-ll1lelJ<lid eatal·act at each i-lide of the track. Here, a,j 
it Rtrllck the gravel haj last, at a velocit.y 'Of a mile a 
minu te, it acted l il,e water from the nozzle of a gi­
gan tic fire hose, and the flying waters spread right and 
left in a huge cloud of foam and spray that enti rely 
hid the fol lowing train from view. 

Now, it. so happened that once upon a time, sub­
sequent to the cl'Osing up of the fr'Ont d'O'Or of the bag­
gage car for the reasons above stated, a certain tramp, 
seeing an opportunity for an unmolested 160-mile ride 
on one of the fastest trains in  the world, stole up on 
the front platform as the train was starting, and coiled 
up for the trip. There are two water troughs on this 
run, at each of which the scoop is usea ; and whether 
i t  was that the firemen accidentally caught sight of 
the "deadhead," history saith not ; but it is a fact 
that by a curious coinci dence, at each trough in suc· 
cession there was an overflow of the most violent 
character. At the end of the run, when the engineer 
was l ooking over his engine, he was confronted by 
what he described as the most absolutely washed-out 
specimen of humanity that he had ever seen , who 
wi th the water still in the act of draining itself out of 
his  hair and tattered clothing, placed his hand on 
the arm of the engineer, with the query : " Say, 
mister, what was the names of them two rivers we run 
through back there ?" 

-. .... .. 
SUBWAY VENT ILAT ION, 

In the present rapi d extensi'On of subways and deep 
tunnels there is a danger of neglecting the alHm­
portant question of ventilation. Even in cases where 
the qUE:stion has been considered, the means taken to 
provide for a constant supply of pure air have been 
more or less inadequate.. Recent tests of air taken from 
the London tubes at various hours of the day, prove 
that it becomes vitiated to a degree that is a positive 
menace to the health of the public.  It was found 
that while samples of air taken at street level outside 
the stations of the Central London Railway contained 
an average of 2.83 parts' 'of carbon dioxide per 10,000, 
tests of air taken at the same time from the interior 
of the stations, and from the cars within the tubell, 
showed that on the station platforms the percentage 
varied from 4.23 to 7.3 6 parts during the hours of 
m oderate traffic, while du ring the rush hours the per· 
centage rose from 1 1 .04 parts to 20.4 6  parts per thou· 
sand. Now, when. we· bear in mind that a percentage 
of over 6 parts of carbon dioxide in 10,000 is con­
si dered to be, to say the least, undesi rable, and that in 
the case of persons of weak constitution this percent­
age becomes positively harmful, we can understand 
how very injurious the atmosphere in crowded cars in 
a subway or tunnel must become, during the rush 
hours. The S('IEX1'IFIC A�n;HICAx has frequently 
drawn attention to this most important aspect of sub­
way and tunnel construction ; and now that the Penn­
syl vania Road has been granted a franchise for its 
deep·l evel tunnels, and the East River and North 
River tunnels are u nder construction, the question be­
comes one of most vital interest to the 'New York 
traveling public. We bel ieve that, at present, the sub­
way engineers are trusting to the movement of the 
trains to produce sufficient ventilation ; and, if  so, 
it looks as though they are confusing ventilation and 
circulation. The movement of trains wil l  produce cir· 
culation ; but if the air be al ready vitiated, it will  
require something more than the mere transfer of 
the air by the piston-like action of the trains to render 
it pure. Provision must be made for taking into the 
tunnels a supply of fresh air and expelling that which 
has been vitiated,  and to secure the best results this 
action should be constant and not intermittent. 

• '4 I' • 
COLONISTS FOR OUR NEW PUBLIC LANDS. 

The adoption by Congress of a homestead law for 
our new insular or colonial possessions will  throw 
Of'C" u ' ,k·nists a new princely domain beyond the seas 
--hkh ,·tll have attractions for tens of thousands of 
;'.'J :.'''1'';. who will undoubtedly emigrate as soon as 

.,d"'t:lIlite .>1WS are enacted to protect them in their 
: :r';lt� 'fliP. rush for the new homesteads in the Phil­
i ,,:n" :.,l'!.rids, Porto Rico, Hawaii , Tutuila, and Guam 
wi.! .,,··,ent one of the most spectacular movements 
0;' AIl.'.'''i(�an population, and will inaugurate an era 
i I, OIL' d€""elopment of lands' beyond our own conti­
n.,ntal bordp.r unprecedented in history. The exact 
ef,,,ct of th;s upon the industrial development and 
expam;''Oll of our new colonial possessions can easily 
be pre licted, for similar opening and settlement of 
pu !lllc 

'
lands have always been attended l'Iy rapid 

growth alid improvement of the natural resources of 
thE' cotmt.ry: 

The v:ib(ic lands in these new islands represent some 
of 1 he 1'1 �hest and most fertile soils found anywhere In 
the wor1:1, wi th agricultural, mining, and timber' re­
SOUj·ces ;,i�aT<',·ly· comprehended even by our experts. 
For ('ent

"
�lriE'; these great possibilities for material 

weaW, ha:,f' l'i"mained undeveloped, and they must con· 
tinu; " ',ndCl' the control of the people who have al­
way' i ,ilu,l t,-· appreciate their opportunities. Under 
Spandl l'1,ll;l '.'!lere was little opportunity for ambitious 
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('oloni!lh; to take possession of the lands and develop 
them, and even had their rights and property posses­
sions been respected and encouraged by the authorities, 
the warlike condition of the native population would 
have made their wealth somewhat precarious. I t  was 
only along the coast and on the outskirts of the few 
large towns fI.nd cities that anything l ike civilized set­
tlement of the Philippines was undertaken. With the 
restoration of peace, and adequate laws to protect set­
tlers and Filipinos alike, there should come an indus­
trial awakening which will  in a short time transform 
these fair islands into gardens of wealth and attractive­
ness .  

Adequate steps have already been taken to protect 
the val uable timber growing on the vast forest domain 
of the Philippines of some 50,000,000 acres, and indis­
criminate destruction of the trees will not be per­
mitted . The forestry department in the islands has 
been carefully organized, and expert foresters are in 
charge. Besides protecting the timber from the van­
dals and lumber speculators, the foresters are making 
careful surveys of the woods to ascertain thei r actual 
resources and value. Much of this timber i s  too valu­
able for building purposes, the trees for the most part 
consi sting of -the heavy hardwoods of the tropics. and it 
is intimated that it will pay to ship cheap pine lumber 
from our Pacific coast for building and bring back the 
heavy woods for commercial cabinet purposes. I f  such 
an exchange of products is  desirable. the work should 
be encouraged at the beginning, and not left  until  half  
thl! valuable timber of the islands has been destroyed.  
It is the policy of the forestry bureau on the islands 
to protect the forests, and to encourage their scientific 
culture. This will  insure an annual crop of valuable 
trees , and at the same time preserve the woods for all  
time. I n  the tropical woods of the Phili ppines the 
trees grow so rapidly that a thinning out process can 
be pursued, so that millions of feet of valuable timber 
can be f!ut every year. It  is possible to go over the 
same forests year after year and find new available 
timber ready for harvesting. There should be a steady 
income from these hardwoods of the islands amounting 
in the aggregate to mill i ons of dollars. As conducted 
in the past, the forests have practically yielded the gov­
ernment nothing, and the inhabitants have wasted their 
resources, so that they have found l ittle actual profit in 
their great natural possessions. 

Scientific experts who have examined the forests 
of the islands intimate that the greatest calamity which 
could possibly visit our insular possessions wou ld be 
the denudation of the forests. The climatic changes 
that might follow would completely transform the con­
ditions of agriculture. On the other hand,  j udicious 
c leaning up of woods and swamps would produce bene­
fieial changes of an agreeabl e  character. There are 
water courses and streams which might wel l be re­
du ced in volume and intensity without interfering 
with the agricultural conditions elsewhere. The final 
policy of forest culture which the experts wil l  'recom­
mend will probably tend toward the climatic and agri­
cultural improvement of all the islands.  There will 
be openings for the new American colonists who will 
un dertake scientific forest culture of the most prom­
ising kind .  The possession or leasing of these forest 
lands will  be regulated in such a way that denudation 
will be visited by prompt ejectment and punishmellt. 
But it  is unlikely that an owner of hardwood ti mber 
lands that furnish a good income each year will decide 
to kill  thE! goose that lays the golden egg. The export 
trade in  valuable hardwoods will increase in proportion 
to the scientific culture and harvesting of the forests 
by settlers who have been trained for the work. Expert 
foresters represent to-day a new profession in this coun­
try, but their services in our island possessions will be 
even in greater demand than at home. 

This class of new settlers will  be of a higher grade 
than those who file petitions for the ordinary 160 acres 
of homestead farming land to secure title by living on 
and cul tivating the same. Expert foresters are not 
numerous. and their services are needed to develop 
the forests. It is  not possible that others will secure 
possession of the valuable timber lands of the Philip­
pines, so strict is the forestry department o f  the isl­
ands. On the other han d ,  there will  be urged the neces­
sity of intelligent settlers undertaking the development 
of forest farms.  Under the di rection of public foresters 
it i s  possible to train a class of practical farmers who 
will  wisely conserve the interests of both the govern­
ment and the settlers. The small settler is more l i kely 
to preserve his possessions of hardwood timber than 
the lumber speculator, whose chief interests are con­
cerned in robbing the forests of all he can secure in a 
few years. Forest culture of the hardwoods may thus 
become an important industry of the new colonists who 
go to the Philippines under the homestead law. 

The time is apparently ripe now for making induce­
m ents to attract settlers to the new public domain of 
the United States, and both the Secretary of War and 
the I nsular Bureau have been u rging Congress to enact 
some homestead legislation. There is  little possibility 
of a great industrial and agricultural development in 
the islands without some inducement being held forth 
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to American settlers . There are some forty to fifty 
mill ions of acres of land in the islands which belong 
to the l<�ederal government, and much of this is the 
richest of agricultu ral and mining land.  The disposi­
tion of this vast domain must carry with it a great 
amount of responsibility for those who have the matter 
in charge. Land records have been very loosely kept 
in the islands, and a good many of the natives claiming 
land have no deeds or other titles to show that their 
possession is a legal one. To determine the legal owner­
ship of great tracts of  the land will requi re years of 
stud y  and survey, and possibly numerous decisions of 
the Supreme Court. But outside of the land which i s  
h e l d  in dispute there is a vast tract of which t h e  gov­
ernment has unquestionable ownership, and the open­
ing of this public domain to American settlers accord­
ing to the homestead rights will be sufficient to at­
tract thousands of new colonists to the islands. 

G. E. W. 
• •••• 

M ORSE'S OLD DIARY AND I T S  PROPHECY. 
In the E lectrical Review there appears a portion of 

the diary kept by Samuel F .  B. Morse during his ear­
liest work on the Baltimore and Washington telegraph 
line in 1843. The book was discovered in the library 
of Thomas A. E dison, at Orange, N. J . ,  and contains 
what are evidentl y  the first records. 

The first entry in this diary is dated March 14, 

1843, and consists of a copy of the letter from the Sec­
retary of the Treasury, J. C. Spencer, giving instruc­
tions as to the handling of the appropriation made by 
Congress for this experiment. The reply of Morse and 
other corres,pondence in the diary give a striking idea 
of the troubles which beset the pioneer's work, as well 
as of the untiri n g  energy with which the inven­
tor d ev�loped his great ideas. He never seemed to 
l ose heart over the failures of others, which he had to 
overcome constantly. Under date of August 10, 1843, 
Mr. Morse describes certain tests he had made, and 
makes the following interesting prophecy: 

"The practical inference from this law is  that a 
telegraphic communication on my plan may with .cer­
tainty be established across the Atlantic. Startling as 
this may seem now, the time will come when this 
project will  be real ized." 

Commenting on this prophecy and old-time record, 
which is virtually the story of the beginning of the 
vast electrical industry of to-day, the Electrical Re­
view says : 

"How well this prophecy has been fulfilled! To-day 
there is no ocean unspan ned by a telegraphic cable.  This 
old record of the first work in telegraphy takes added 
interest from our latest accomplishments. We have 
completed the first Pacific cable and have made a 
good start on the second, and Marconi has established 
communication across the Atlantic without wires. It 
i s  difficult to realize that this diary was w ritten less 
than sixty years ago. Who will venture to predict the 
electrical developments of the next sixty years?" 

. '.' . 
WIRELESS MESSAGES TO A )lOVIN'G TRAIN. 

On the occasion of the recent Forty-seventh' AnnUlil 
Convention of the American Association of General Pas­
senger and Ticket Agents, the Grand Trunk Railway 
gave a demonstration of wireless telegraphy on 'a mov­
i ng train .  The experiment was ent.irely successful . 

The demonstration was made by Dr. E. Rutherford, 
F .  R.  S .  C., and Dr. Howard T .  Barnes, F. R. S .  ,C., both 
of the Macdonald Physical Laboratory of' the McGill 
University, Montreal .  Signals were exchanged between " 
a station and a train (which was running at the rate 
of 50 miles an hour ) . - No attempt was made to cover 
distances comparable in length ' with thosel"attained by 
Marconi and others, but with comparatively simple 
laboratory apparatus it was possible to keep the train 
in touch with the station for from 8 to 10 miles.  St. 
Dominique was selected as the transmitting station, 
where two large metal plate vibrators 10 x 12 feet, con­
nected with an induction coil of the usual pattern, were 

- situated .  On the train itself t.he waves were received 
by collecting wires connect.ed to a coherer of nickel and 
silver powder. The relay operated electric bells in 
three cars. The eol lecti ng wires were run th rough the 
guides fOJ; the t.rain signal cord , and exfended on 'both 
sides of the cohereI' for about one car length. To ob­
tain the maximum effect it would have been:better to 
have had a l ong- veri.ical wire .  but since sueh 'was impos- ' 
sible, the horhontal wi re was used. Although these 
were plaeed insirle the steel frame cars, strong and defi­
nite signals were obtained over the distailCe named. 
Another d i fficulty mi li tated against ol:itaining the maxi­
mum sensitiveness. as owing to the natural vibration 
of the train resulting from its great. speed , it was im­
possible to have the relay adjusted to its most'sensitive 
point. In spite of these diffi�lllties the distance to 
which signals could be sent to the train was eminently 
satisfactory, and with more refined apparatus greater 
distances coul d  without doubt be covered. The suc­
cess of  this form of wireless telegraphy, of which this 
was but a pioneer experiment, opens up yet another 
method of providing for the safety of the traveling 
public. 

55 
SCIENCE NOTES. 

It i s  rumored that A. Lawrence Rotch, of Boston, 1£ 
to lend his aid in solving the meteorological problem 
concerning the permanent circulation of the atmosphere 
at altitudes greater than 15,000 feet. It  is said that 
the German government is to furnish Mr. Rotch with 
a ship equipped for a three months' voyage in the 
tropics. The necessary apparatus and expenses are t.o 
be paid for by American scienti fic men. 

E. Tardy has studied the oil of Chinese anise, the 
oil of Japanese anise and the oil  of fennel . He finds 
that Chinese anise oil  contains pinene. phellandl'ene, 
estragol ,  a dextrogyrate terpilenol,  anethol ,  a levogy­
rate sesquiterpene, anisic al dehyde and acid , together 
with traces of a crystalline body of the formula C", 
H" 0" and of the ethyl ether ,of hydroqu inone. The 
author attaches some importance to the presence 'of 
the terpilenol ,  to which he considers the particular 
odor of Chinese anise is due. The result of his study 
of Japanese anise (Illicium religiosum) shows that the 
oil  has a low rotation. 

Princeton University recently received from John M. 
Clarke, New York State palreontol ogist, the body of an 
octopus-like creature, from Onondaga Lake. Dr. Ort­
mann examined the specimen and found it to be a 
col d-water, short-armed squid ,  a species of devil-fish 
prevalent along the Atlantic coast from Cape Cod to 
Newfoundland. The fish was a salt-water specimen, 
and how i t  came to be found in fresh water is not 
easily explained.  To be sure, the specimen examined 
by Dr.  Ortmann differs from the ocea�-bred squid in 
that it  has not the delicate membranous folds on the 
arms that stretch out from its body. I t  may be that 
these folds constitute a real variation, but Dr. Ortmann 
is inclined to believe that the membranes have been 
lost through abrasions or imperfect p reservation. In 
every other respect the New York squid resembles the 
ocean kind. 

T-he Stanford University has received curios gath­
ered by Mrs. Stanford during her long sojourn in 
Egypt. The collection is interesting, not because it 
'contains many specimens of ancient Egyptian art, but 
because of its modern historic value. One of the most 
precious trouvailles of the collection is a set of vol­
umes recounting the history of the occupation of the 
Nile country by the French, and producing in colors 
the discoveries and conquests of Napoleon. The vol­
umes were compiled by Napoleon's  orders in 1812. A 

set of fine reprints in from twelve to eighteen colors 
of original s dealing with recent discoveries in the 
ruins of Karnak, also constitute an important part of 
the collection. Besides these there are cases of gol d 
embroideries, the work of the women of a great harem 
in Cairo ; large numbers of ancient coins. vases and 
lamps, statuettes, and bas-rel iefs of pottery. 

The appetite of a whale is phenomenal .  His chief 
diet consists of jel lyfish. He has simply to open his 
mouth and paddle along leisurely in order to take in 
jellyfish by the wagon-load. Such is the method adopt­
ed by the whalebone whale. The sperm whale, on the 
contrary, captures huge squids weighing often several 
tons. Like his brother the whalebone whale,  he must 
be constantl y on the lookout for food .  Otherwise he 
would starve. As many as fourteen seals have been 
taken from a thirty-foot "killer." Other fishes of enor­
mous appetites are not uncommon. The bluefish , for 
example, thrives on sardines and other small fish. 
Assuming that one bl uefish eats ten small fish a day, 
it has been figured that it requi res ten thousand mil­
lion sardines to feed the one thousand bil l ion bluefish 
on our coasts every summer. Most curious of all 
eaters is the hydra-a strange creature that can be 
turned inside out without impairing its appetite or its 
power to eat. 

••••• 

THE CURREN T  SUPPLEMENT. 

The current SUPPLEMENT, No. 1412" opens with an 
elaborately-illustrated article on the steam yacht "Az' 
tec." Dr. Marcus Benjamin has made an abstract o .f 
some of the more important scientific papers presented 
before the Washington meeting of the American Asso­
ciation for the Advancement of Science. The English 
correspondent of the SCIENTIFIC AMERICAN discusses, in  
the fifth installment of his  series on water-tube boilers. 
the well-known and widely used Niclausse boiler. John 
Joseph Flather sets forth modern tendencies in the 
utilization of  power. An account of the diversity of 
the uses of cold storage, by Day Allen Willey. should 
be read with interest. To exporters, Consul T. H. 
Norton's admirable summary of commercial conditions 
in Asiatic Turkey will be of value. The well-known 
manufacturing chemist W. J. Schieffelin discusses the 
advances made in pharmaceutical machinery and meth­
ods in the last half century. Fred T. Jane presents 
another installment on the naval war game. His pre­
sent - article tells how hits are determined. Automo­
bil ists will read with interest an account of the auto­
chronograph, a new electric timing device for automo­
biles . The usual Consular Notes and Selected For­
mula! will be found in their accustomed places. 
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IMPROVED PAPER PILB. 
A patent has recently been granted to Mr. Edmund 

W. Sandstedt, of Hankaw, China, for a paper file 

PAPER FILE WITH NO PROJECTING PARTS. 

which cannot be opened without the use of a key. 
Th is, in a great measure, will prevent an unauthor­
ized person from removing papers from the file, at 
�east without tearing them out. The construction of 
the device further offers the advantage of having 
no projecting parts to m uti late the papers, scratch 
furniture. o r  catch in  the clothing to the incon­
venience of the reader. The file comprises two 
rods held together at each end by a l ocking device 
and d esigned to engage opposite sides of the paper. 
Two forms of locking devices are illustrated which 
differ from each other only in the fact that the con­
structi on shown in the large detail view is  rever­
sihle,  and this construction may be described as fol­
lows : An adjusting screw .  A. is secured with a 
swivel connection to one of the rods ; this is ef­
fected by seating the collar on the screw between 
the plates C and D. A plate. B, is fastened to the 
other rod and is  provided with a tapped pole 
adapted to engage the adj usting screw. The op­
posite ends, F, of the adjusting screw project into 
the openings E of the rods,  and are made angular to 
fit the key. 'Vhen it  is desi red to remove or add a 
paper to the file the rods can be separated by fitting 
the key over one of the adjusting screws and turn­
ing the screw to feed out through the plate, B. The 
adjusting screw at the opposite end is then similarly 
turned outward until it  also disengages with the 
plate, B. The rods are thus released from connec­
tion with each other, and the necessary changes in 
the file are made . From the fact that adj usting 
sr:rews are used for locking the rods together, it is 
ohvious that a single sheet may be as firmly held 
in this paper file as a month's issue of daily papers. 

... , . 
A NEW ME THOD OF TRANSPL AN TING LARGE TREES. 

Several months ago the ScrE"'TIFlC Al\f­
ERlCA:" described and illustrated appar­
�tus invented by Mr. Henry Hicks, of 
Westbury, Long Island, for taking up and 
transplanting large trees. Another sys­
tem has been invented and is being quite 
extensively utilized in the West. It is  
the idea of Mr. John A.  Wilkins, of In­
dianapolis, but in utilizing it the trees 
are transferred from bed to bed in mid­
snmmer in preference to the spring or 
fal l ,  the usual seasons preferred. Mr. 
Wilkins believes the tree is i n  its most 
flonrishing condition during the summer, 
and this is the hest time for transplant­
ing, as there is l ess danger of checking 
its growth or injuring it in other ways . 

The Wilkins plan is quite similar to 
that followed by florists in transferring 
potted plants. special care being taken 
to avoid distu rhing the earth immediately 
ahout the roots of the tree. as well as to 
avoid injury to the smaller roots and ten· 
drils. By the Wilkins invention the tree 
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which is being transplanted is never handled in any 
other way than from its base. In short, to explain the 
method in a nutshell,  it may be stated that t he·  earth 
and roots are incased in a steel basket of any required 
size, which corresponds to the flower pot of the flor­
ist. The first operation in transplanting a tree by this  
method is  to  thoroughly wet the earth about the tree, 
softening the ground. Next in  order is  the placing in 
position of the steel basket, which is made of curved 
steel shovels.  A medium-sized machine, inclosing earth 
and roots, six feet in diameter, is  composed of four­
teen shovels made of five-sixteenths-inch plow steel, 
each of the shovels being hinged to a steel platform 
surrounding the tree. After the shovels have all been 
driven into place they are firmly secured to the plat­
form by crossbars, by which the whole tree can be 
li fted from its bed. 

The lifting apparatus is then adjusted about the tree, 
and two men lift the tree out of the ground by screw 
power, raising it  to its position in the transporter. 
The operatives have complete control of the machine at 
all times, and the tree may be raised, lowered or held 
at will .  After the tree has been removed from its old 
abiding place, it  is laid back on the cushion of the 
skeleton wagon, which is to convey it to its new loca­
tion, and is thus transported th rough the streets of the 
city, being at such an angle that the branches pass 
u n 'ler telephone and telegraph wi res and other over­
head obstructions . InCidentally it may be noted that 
the tree rests so lightly upon the cushion that there 
is no strain whatever upon the body of the tree.  

Upon arrival at its destination, the tree is  slowly 
lowered into the hole which has been prepared for it, 
and after the transporter has been removed, the earth 
is filled in and tamped about the basket. When all is 
secure. the shovels are withdrawn, leaving the tree 
fully embedded without the loss of any of its original 
surrounding earth containing its fibrous or hai r roots. 

The Tree on the Wagon. 

Driving in the Blades. 
A NEW METHOD OF TRANSPLANTING LARGE TREES. 

JANUARY 24, 1903. 

Among the advances in practice to be noted in this 
latest tree transplanter is the operation of the lifting 
and conveying device according to the points of the 

IMPROVED BELT STRE TCHER. 

compass, rendering it possible to plant the tree in  
exactly the same position in which it stood originally. 

As indicated by the i l lustrations, the vehicle for 
conveying the tree is built with heavy framework, 
which can be raised and lowered by the screws 
upon the trucks. The power is so adjusted that two 
men can handle a tree ranging from 30 to 40 feet 
in height without difficulty. Maples, elms and other 
shade species, having trunks ranging from 5 to 7 
inches in diameter, have been transplanted by this 
process in the suburbs of I ndianapolis, and though 
the operation was performed during the summer, 
they are apparently in as good condition in their 
new bed as before being moved. 

.'e .• 
BEL T STRE TCHER. 

We illustrate herewith an improved device for 
drawing together the ends of belts so as to facilitate 
lacing them together. The device comprises the 
combination, with a tackle, of peculiarly construct­
ed grippers, which are arranged to engage the end 
portions of the belt, so that by means of the tackle 
the ends may be brought together and held during 
the lacing operation. In using the device the ends 
of the belt, C, as indicated, are perforated by an 
awl , so that the points of the gripping fingers, A, 
may be easily engaged with the belt. The fingers 
are spread out so as to place the strain uniformly 
on the belt, and by having the ends of the fingers in 
different transverse lines, the puncture of the belt 
in a s�raight line across its width is avoide(l. This, 
therefore, enables the belt to be perfo rated for the 
engagement of the gripping fingers without ma­
terially weakening its strength. After the gripping 
fingers have been properly engaged with the belt, 
the fall of the tackle shoul d be drawn on, thus d raw­
ing the blocks, B. and consequently [he ends of the 
belts, C, together. Then by operation of a locking 
device, D, the movement of the blocks apart is pre­
vented, so that the lacing or fastening operation 
may be conveni ently performed. Any suitable lock­
ing device may be employed, such as that illustrated 

in the sectional view, in which the cam, 
E, is adapted to engage with the fall and 
prevent its backward movement. The 
dotted l ines show the positions assnmed 
by the di fferent parts when the cam is 
thrown into gripping pOSition against the 
rope_ 

I t  will be observed that the stretching 
device does not occupy, when in opera­
tion, a position outward from the side 
edges of the belt. This is particularly 
advantageous in the practical employ­
ment of the device, since it ellables the 
operation to be carried on in crowded 
or confined places, particularly in belt 
housings and the like, such as are c om­
mon in grain elevators. Further, by em­
ploying the tackle, the beit may be drawn 
together without the operation of any 
such device as a crank or other mechan· 
ical element requiring consid erable room 
for its operati on . A patent for this belt 
stretcher has rc;cently been granted to Mr. 
D. R. Davis, Nemaha, Iowa. 
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JANUARY 24, 1903. 

AN AUTOMOBILE STREE T CAR. 
BY W. E. l'ARTRll>GE. 

The illustrations accompanying this articl.e repre­
sent a highly interesting novelty-an automobile street 
ear built for Thebaud Brothers, of  this city. Although 
Yankee inventive ingenuity has been directed toward 
this end for perhaps fifty years, success has not been 

Scientific American 

heretofore attained by any of the designs which have 
been tried. Steam has failed chiefly for want of ad­
hesion. The storage battery car has been too heavy. 
The compressed air schemes seem to have failed from 
a complication of difficulties, one of which, and per­
haps the most i mportant, was lack of adhesion. Sin­
gularly enough, the present successful combination is 

57 
not the result of Yankee enterprise. The idea comes 
to us from the city of Merida, in Yucatan, and the suc­
cessful car is the re�;ult of the persistent efforts of 
Senor Don Nicolas Escalante-Peon, at present Director­
General of the Consolidated Railway systems of Yuca­
tan. After using and becoming familiar with Amer­
ican-built automobiles of various systems, and after 

Fig. m.-Plan Showing the Drive Connection Between Car Axles Fig. n.-Side Elevation; Storage Reservoirs at Left End. 

Looking Under the Car Showing the Engine Shaft and Drive Belts. 

The Boller, Pumps, Reversing Lever and Throttle Lever on Front Platform. 

A NEW STEAM AUTOMOBILE STREET CAR. 

The Engine, Counterweights and 
Driving Pinion 

Sectional Elevation of the Compound Engine. 
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trying unsuccessfully gasoline motors attached to street 
( 'aI'S, the case was put about in this way : " Steam auto­
mobi les are successfu lly used which weigh as much as 
our stl'l�et cars, and operate at a higher rate of speed 
than we requ ire.  Send us  out a car af our standard 
patterns,  to be operated l ike an automobile." It  was 
a difficult task to find firms willing to undertake this 
apparently simple engineering problem, and some two 
years has elapsed since the order was given to execute 
the i dea. The John Stephenson Company, of Eliza­
beth, and the Reeves Engine Company, of Trenton, N.  
J . ,  finally undertook the constr\lction of the car  and 
the equipping of it  with an automobile engine of suffi­
cient size and power for the purpose. 

Our lower engraving represents an external view 
of the car with a truck load o f  lumber attached to it  
as a trailer, for the purpose of testing its power. 
The car body is 14 feet long, similar in every respect 
to the street cars used in the city of Merida. 

The street railway system of Merida is  an extensive 
one, but pecu liar in that it  radiates from the central 
plaza in all directions .  The gage is 3 feet, and the 
motive power hitherto employed has been the small 
mules of the country, singly and i n  pairs.  Switches 
and tu rnouts seem to be the exception rath er than the 
rule, and the cars from the different lines come i nto 
the plaza in succession, so that the last in is the first 
out.  As electricity is out of the question, the need for 
a self-propelled unit becomes unusually great. 

The small size of the car is in some respects advan­
tageous,  but the narrow gage makes it  difficult to find 
space for the machinery. The arrangement is shown 
in Fig. I I . ,  which is a side elevation, and Fig. I I I . ,  
which is a pla.n. These d iagrams show t h e  machinery 
with the car body removed .  The boiler is  located at 
one side of one platform. The engi ne, shown in a ver­
tical position, is placed horizontally between the wheels 
under the car body. There is  barely room between 
wheels for the compact little machine and the neces­
sary gear wheels and chain. 

The large view shows the location of the boiler, 
pumps, etc . ,  on the platform .  I n  the long view, look­
ing upward under the side of the car, will  be seen one 
of  the broad cradle straps, by which the engine is  held 
against the heavy subsills of the car. The engine and 
d riving machinery is,  h owever, self-contained and does 
not transmit any of its strains to the car body beyond 
those occasioned by its weight. 

The boiler itself i s  an upright tubular of the stand­
ard automobile pattern. It  is 2 feet high and 2 feet 
in diameter, with an automatic burner suitable for 
either gasoline or kerosene. The engineer, standing 
bJ: the side of the boiler, finds within easy reach the 
reverse lever, throttle whistle, and all the valves neces­
sary to control the apparatus. I n  fact, this part of the 
car resembles a magnified automobile.  

The engine and the driving apparatus present the 
greatest novelties. The engine is the Reeves Engine 
Company's new compound engine, modified to suit the 
peculiar conditions of automobile service. 

One view shows a partial section of the engine and 
its frame.  The cylinders are 6 inches stroke by 3 %  
inches and 6% inches i n  diameter. Two piston valves 
are employed,  both of them capable of being adjusted 
at each end by taking off bonnets . A remarkable 
economy in steam is obtained by reducing the ' clear­
ance to an unusually small amount.  

For stationary purposes the cranks are set ,  as shown 
in the upright view, at 180 degrees, and exhausting di­
rectly across the low-pressure valve without the use of 
a receiver. This was impracticable for automobile 
purposes. The cranks being of necessity placed at 90 
d egrees, changes have been made in the ports and 
passages, and the high-pressure cylinder exhausts into 
the space around the low-pressure valve, which is used 
as a receiver. The low-pressure valve admits steam to 
and control s  the exhaust from the low-pressure cylin­
<leI's. These valves are controlled by eccentrics and 
a link motion, which gives a very perfect steam dis­
tribution and a perfect cont rol of the engine. There 
are many interesting details  in the construction of this 
engine, such as metallic packed stuffing boxes, counter­
balances for the cranks and other things highly imnor­
tant, but which cannot be mentioned here. The en­
gine drives a crank shaft, or jack shaft, upon which 
i s  placed a gear wheel . On the axle opposite the cylin­
ders is another gear wheel. These two are connected 
by a Renold silent chain gear. 'fhese chains have 
been very happily described as " flexible internal 
gears. "  The speed ratio is  314 to 1, the engine being 
geared down to the 3 0-inch driving wheels .  Both axles 
also carry gear wheels of equal size, over which a 
second Renol d chain is placed, thus makin g  all four 
whpels drivers. 

The secret of the success of  the machine is largel y 
due to the gears . The direct-connected stp-am motor 
has but a small fraction of the tractive force possessed 
by a geared engine. A three or four per cent grad e 
represents about the limit which a di rect-connected ma­
chine can overcome, while a geared engine can suc­
cessfully operate on grarles np to eight or ten per cent . 

The engine, chains and gear wheels , and fixtures, 
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weigh about 1,000 pounds. The boiler, pumps, etc . ,  
bring the total weight of the machinery up to about 
2,500 pounds. The running gear and car body weigh 
approximately 5 ,500 pounds. This makes a total load 
of 9,000 pounds. Loaded with the equivalent of twelve 
or fourteen passengers, this car handles with ease 
around sharp cu rves the loaded four-wheel truck shown 
in our l.ower engraving. This was a loaded lumber 
car, weighing about 9 ,500 pounds. The test was made 
in order to ascertain whether the car could handle a 
crowded trailer with ease, and it was evi dent that 
it  could do so.  Probably two of the smaller cars used 
in Merida could be hauled when crowded 10 their ut­
most capacity. 

The steam pressure is 225 pounds, and the boiler is 
capable of maintaining this pressure when the engine 
is working to its fullest capacity. In the cases of the 
trial trip, the car on one occasion, without a load, 
pushed the trailer, weighing more than !) ,OOO pounds, 
with perfect ease on the straight tracl" 

This car i l lustrates the fact that an invention or 
an idea cannot always be made successfu!l.y until the 
times are ripe for it .  I n  this case we have the neces­
sary features of a compact, efficient componnd engine ; 
a driving chain ; a safety boiler ; a burner, automatic­
ally controlled ; liquid fuel ; a compact di rect-acting 
steam pump ; an air pump, and an inj ector. All 
these individual features are the result of years of ex­
periment in thei r lines, and success would be hardly 
possible with any one omitted.  

... . . . ..  
INDIAN PHYSIOGNOMIES. 

BY GEORGE WHA RTON JAMEH. 
The study of facial characteristics has always been 

interesting. "The eyes are the windows of the soul," 
the poet tells us ; and there are few people who do 
not believe themselves competent to judge somewhat 
of character from what the face presents. Lavater 
and his followers believed a definite science could be 
constructed,  the laws of which would infallibly d eter­
mine the reading of character from facial or physiog­
nomic characteristics. Later scientists, while discard­
ing Lavater's ideas, are emphatic in thei r statements 
that important ethnologic truths may be learned by 
careful study and competent measurements of facial., 
cranial, and other physical developments.  Much work 
recently has been done by Dr. Hridlika, of the Hyde 
Exploring Expedition under the di rection of the Amer­
ican Museum of Natural History of New York, along 
these later lines. 

A few notes on I ndian physiognomies may therefore 
not be without interest to the readers of the SCIEN­
TIFIC A:lIERH'AN. The I ndians pictu red are of the Mo­
have and Yuma tribes, residing on the Colorado River, 
on both the California and Arizona sides, and the 
photographs were made on a trip I took by boat from 
the Needles to Yuma in February of last year. 

These tribes are akin and are classed by Powell as 
the Yuman family. By some they have been regarded 
as of Apache kinship, but there is little, either i n  
thei r language or i n  any other characteristic, t o  con­
nect them with this Arizona branch of the great Atha­
bascan family. 

One thing is especially noticeable, and that is that 
all the older men have very wrinkled faces . These 
marks of time, of Nature's stern furrowing, seem to 
me to have one clear significance. It is the outward 
and visible s ign of the pathetic struggle for existence 
which has been never-ceasing in the history of most 
aboriginal races, and especially so since the advent of 
the wh,te man. I ndeed, when I made the photograph 
(Fig. 1 )  of a Mohave I ndian he was telling me of 
the hard fight he was having to get a sufficiency to eat 
fQr himself and his family. It is not a distinctively 
I ndian face. Dressed as a white man, smoothed and 
straightened up, he would not be far from a Caucasian 
in appearance. His lips are not so  thick, the base of 
his nose not so  broad, and his cheekbones not so high 
as those of most of his tribe. His hair was done up 
i n  long "towy" kinds of rolls, and then wound around 
on his crown somewhat after the fashion of the Chi­
nese. (I coin the word · 'towy" to suggest the tow-like 
appearance of the hai l' as seen in Fig. 2. ) The major 
portion of the old men of both the Mohaves and Yu­
mas wear their hair in this fashion, and it is this 
custom that led the I ndian Department a few months 
ago to issue an order that all Indians who were in 
any way dependent u pon the government for bounty 
or pay must cut their hair shorter. Fig. 2 is of a much 
older man, toothless and almost blind. He is a tall ,  
stately Mohave, and must have been a phYSical giant 
i n  his youth. The square jaw, thin lips (for an I n­
dian) denote power. Yet there is a singular gentleness 
shown in the arch of the nostrils.  The large coronal 
01' brow flevelopment is  remarkable. If one covers the 
eyes and back of the head, and looks but at the nose,  
lips and chin, an astonishing resemblance is  readily 
seen between this face and that of Gladstone. 

r doubt. very much whether the most renowned phys­
i ognomist coul.d have real ]  l'anl l ihalism i ll the fa('e of 
the I n (l i an pictured in J<'i g. :-l .  lmt if  his own ('on feRs i (n 
goes for anything, he has ofteu been a consumer c;f 

human flesh.  Though he wears a beard, he has more 
genuine Indian characteristics than either of the two 
hithert.o considered. His nose is  flat at the base, cheek­
bones high, lips thick, and his eyes are dark, liquid, 
and large. There is something positively "ogreish" 
in the manner i n  which he l icks his lips and rolls his 
eyes wh"m reciting his cannibalistic feats before the 
campfire to a circle of his admiring tribesmen. 

Figs. 4 and 5 are front and side views of the same 
Mohave. Here is  a pure I ndian face, with a strange 
resemblance to that of the late Li Hung Chang. In 
the smile, there is a jol ly good nature shown. The 
profile view is  by no means displeasing, though the 
front face shows broad base of nostrils and thick l ips. 
The eyes are diseased, as those are of many of his 
people, undoubtedly owing to the constant sitting over 
the smoky fire of a chimneyless hut. The cheekbones 
are not protuberant ; the ears are well  shaped and set 
on the head. In marked contrast to most of their 
p eople, this I ndian, as well as the one pictured in Fig. 
3 .  have beards.  I t  i s  one of the most common of sights 
to see the I ndian, with small mi rror and a pair of 
tweezers, pulling out the hairs on his chin and upper 
lip one at a t ime. This, and not that they cannot grow 
a mustache and beard, is  the explanation of their gen­
eral hai pless lip and chin. 

The next group of four photographs is of Yumas all 
belonging to the so-called friendly faction of this tribe. 
I n  almost every tribe are to be found two factions, c :>r­
respondi:lg somewhat to Conservatives and Liberals .  
T h e  former a r e  those w h o  wish to adhere to the "ways 
of the old"-the habits, customs, ceremonies, religion, 
and general procedure of their forefathers ; the latter 
compose the progressive element-those who are will­
ing to forsake the old ways, and, ostensibly at le!l:'St, 
follow the Washington way. While the effect of this 
following the new way may be of benefit to their chil­
dren, there is little doubt in the minds of those who 
know them that the old men follow the new way pe­
cause of the "loaves and fishes" associated therewith. 

Fig. 6 is of Pasqual, the leader of the Friendlies. 
While p resent with the Yumas, I got the chief of the 
hostile faction to call a powwow, in which I stated 
my desire to photograph them, and why. There must 
have been fully a hundred men, w omen. and children 
present, and their resentment to the whites was open 
and pronounced .  The chief said l ittle, and it was 
soon evident that he was a mere puppet in the hands 
of  Miguel, the orator and spokesman of that faction. 
This man is a disappointed politician. Because he 
could not be selected chief, he  is  determined to give 
the authorities all the trouble he possibly can. It  was 
his son, it is generally believed, who set fire some 
time ago to one of the Fort Yuma school buildings, 
out of revenge for his father's defeat and to show that 
he himself had daring blood in his veins.  

The result of our powwow was a refusal to allow 
themselves to be photographed, and a request that the 
whites leave them alone and allow them to walk in 
their own ways. 

Defeated in photographing the Hostiles, I appealed 
to the Friendlies, with the result  that I was rebuked 
for not first going to them . The policeman (Fig. 7 )  
was emi nently mortified. His face i s  narrower than 
Pasqual's, and in his policeman's uniform few would 
take him at first sight for an I ndian. It  is  astonishing 
what a great change follows the cutting of the long 
matted hair, and the removing of the bands and other 
articles of I ndian wearing apparel and substituting 
therefor the dress of the white man. If it were not 
for his dark skin, the I ndian of Fig. 7 could wal k 
through any city and not be suspected as an I ndian. 

Fig. 8, though of a young man, is a far more de­
cided I ndian type. Forehead, nose, lips, chin, cheek­
bones, and eyes, as well as. hair and skin, all speak him 
an Indian. He is  one of the leading athletes of the 
t.ribe, and is skilled i n  playing a pole and hoop game 
common to many I ndian peoples and described by Cat­
lin long ago as the chief game of the Mandans.  

Fig. 9 ,  too, is  an I ndian face,  though much less so 
than some of the others. There is  a keenness about 
these eyes, though old, and a general look about the 
mouth that d enotes cruelty, and he is one who, in 
olden times, would have added a l i ttle  more t.orture 
to that already decreed against any enemy hapless 
enough to fall into their hands. 

Of the Mohaves i t  may generally be said that they 
are the most degraded tribe in the southwestern part 
of the United States to-day. They are the lowest in 
the moral scale from our standpoint, having not the 
least idea of morality as we see it. They believe God­
thei r God-to be dead, but that his spirit is  alive and 
is an evil spirit corresponding to the d evil of the 
ort hodox whites ; that he resides in the Needles Moun­
tains ( passe(] by all transcontinental passengers on 
the line of the Sant a  Fe Rai lway as they cross the 
great bridge over the Colorado River at the Needles ) .  
,],his spirit. ads as a judge before whom all the spirits 
of the dead Mohaves must pass ere they are allowed 
to  enter intu thei r  Paradise. which is located on the 
\\- i mams For1, of the Colorado River. 

The Yumas are slightly more p rogressive, having 
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( 'ome in contact more with the whites sin('e the estab­
l i shment of the city of Yuma. Their chi ldren, too, 
seem to make better progress in school.  

These pictu res and the accompanying remarks,  
I hough necessarily brief and cursory, wil l  show, I am 
sure, that there is a great field for the physiognomists 
of every school among the Indians of the American 
Southwest. 

. . . .  
!o>a fety EXl,loder fur \\ et G u ncotton Sltell  ...  

A new safety exploder for use with wet guncotton 
, :hells has been i nvented by the New Explosives Com­
pany of London, the use of which may affect the 
charges for heavy artillery. \Vet guncotton h as been 
generally regarded as one of the safest and most 
powerful explosives in existence. The only o bjection 
to its general use for shell purposes hitherto ha3 
heen that, to insure complete detonation, a primer 
of dry guncotton and a fulminate of  mErcury de­
tonator have been required, and both of these agents 
are too sensitive to premature ignition to be of any 
practical utility. The new safety explodEr containH 
neither dry guncotton nor fulminate of mereury, but 
it will  detonate wet guncotton with certainty and 
safety, and will  not detonate itself under a tempera­
ture of 3 60 deg. C. It cannot be ignited by friction 
or shock, out at the same time it  i s  brought into 
action with an ordinary detonating pellet such as is  
eommonly employed in percussion or time fuses .  rhe 
force then exerted will detonate in its turn any charge 
of wet guncotton , without leaving any traces of 
unbul'nt explosive or residue.  The composition 
is  very stable and stands an excellent heat test. 
At Ridsdale, the explosive experts of the British 
War Office witnessed a series of experiments with 
this material . The main bu rsting charges of a 
shell were made by a new process introduced by the 
company, whereby changes can be formed i n  one block 
instead of being built up of smaller pieces.  The first 
trial consisted of ten rounds from a 6-pounder quick­
firing gun .  The total weight of each shell was 5 

pounds l O Ve ounces, the weight of wet gunc :Jtton burst­
ing charge being 3 . 5  ounces, and that of the explos­
ive in the safety expl oder 138.8 grains. The shell 
was fitted with the ordinary Hotchkiss fuse, Mark IV.  
The target was a %, -inch steel plate, and the  range 
about 150 feet, and arrangements were made for se­
curing the fragments of the shell .  A 7 1/� -ounce charge 
of ordinary cordite was used. The weight of the 
pieces of shell recovered on these ten rounds varied 
between 4 ollnces and 8%, ounces, and the number of 
pieces ranged betWEen 81 and 337. Of three rOLinds 
the chamber pressure and muzzle velocity were re­
spectively 11.28, 12.26 and 12.39 tons, and 1,800, 1 , 8 2 7  
a n d  1 ,838 foot-seconds. A second experiment con­
sisted of the bursting of a 6-inch shel l  at rest in a 
c losed cell in order to show that the exploder would 
work without shock of impact at short range. The 
wall  of the cell was burst open by the force of the 
expl osion of an ordinary cast shell weighing 119 % 

pounds, fully loaded. The fragments recovered num­
herd 2 , 1 2 2  pieces, thei r total weight being 6514 pounds. 
The wet guncotton charge weighed 6 pounds 9 ounces, 
and the explosive . composition in the exploder weighEd 
10.5 ounces. The fuse was of the ordinary direct­
acting pattern. and was fired electri�al ly.. Further 
trials showed that wet guncotton with this  new 
safety exp loder can be fired through the thickest 
armor plate without exploding until it had passed 
through. 

. '  . .  
�\ N t� 'V lUagazine Hlft�. 

It  is said that the Danes have adopted a new maga­
zine rifle for naval and military purposes. It fires, on 
the proving ground at least,. at the ,modest rate of fi f­
t pen rounds a second.  anfl allowing for reloadi ng, 300 

a minute. The magazine holds thi rty cartrirlg-es,  It is  
heresy, we suppose, to say so,  but we are  of opinion 
that there is an unnecessary fuss made about rapid­
fire rifles. They have to be aimed to be of much ser­
vice, and the time to aim cannot be reduced. The 
Danes, maybe, have read about the need of a ton of lead 
to kill  a man, so propose to try and dei iver the ton as 
Qu ickly as possible.  But, as the utmost a soldier can 
carry is  300 rounds, and supply is not easy in real war­
ashore or afloat-there seems a fai r  chance of Danish 
warriors being short of their Qlwta of the needful ton 
at critical moments. Afloat, this i s  beginning to be felt ; 
and though the Vickers-Maxim firm, with the bare 
charge, have done much to save us feeling the "weight 
of ammunition probl-em ," any advance in rapidity of fire 
seems likely to bring the problem back. Given a 
weapon that fires fast, men in battle are pretty sure to 
fire it  as fast as they can. 

. � . ,  . 
Greatest Pa .... e n;rer Tra " "" ,ortat l o n  in the 'Vorld.  

The elevated railroads of Manhattan and the Bronx 
are unmatched by any open-air  stearn rail road system in 
the world 'in lhe number of passengers carried pac,h 
year. The " ' , L  d·t of the business done by these elevated 
railroads f" ,' , : 1 ', year that ended June 30 last shows 
that in thn : Y"ll" 215,000,000 passengers ( round num· 
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bel'S ) were transported . It might have lJeen added that 
they were transported w ithout accident to one of these 
passengers excepting some trifling bruises.-Philadel­
phia Press . 

-----�.-�- �--�,�.-.... --

AN IMPROVED V APORIZER FOR GASOLINE ENGINES. 
The cross·sectional cut of a gas engine vaporizer, or 

carbureter, seen in this column, shows very clearly its 
salient featu res, which are the invention of Mr. A. W. 
Olds, of Hartford, Conn. 

The inventor's i dea, in designing the vaporizer, was 
to do away with the needle-valve usually employed for 
eontrolling the flow of gasoline, and substitute for i t  
an arrangement that would never fai l owing to wear 
of the valve, such as sometimes occurs with the ordi­
nary type. Mr.  Olds had recourse to the difference in  
density of  gasol ine and mercary, i n  carrying out his 
idea ; and the manner in which this difference is  made 
use of, we will now descnbe. 

The vaporizer is made up of two cylinders-the sup­
ply cylinder, filled with gasol ine, anli the atomizing 
cylinder, through which the air and vapor are drawn 
to the engine. The supply cyl inder is divided hy a 
horizontal partition, C. i nto two compartments, i1 
and B, which are the gasoline feed chamber and the 
float-feed chamber respectively. A vertical tube, D, 
connects the two chambers, and a long, fine wire pass­
ing through this tube, is  suspended from the bail of 
the float, P, by a collar and set screw, and carries at 
its lower end a cup, E, half filled with mercu ry.  The 
gasoline, entering the small pipe hole near the bot­
tom of the chamber A, rises through tube D, and , over­
flowing at

' 
its upper end, fal ls into chamber B. As this 

chamber fills ,  float }I' rises, carrying with it  the mer­
cury cup,  E. When the su rface of the mercury covers 
the bottom of the tube D, the gaso line forces some of 

AN IMPROVED VAPORIZER FOR GASOLINE ENGINES. 

the fluid up in the tube. This of course lowers the 
level slightly in the cup,  allowing the end of the tube 
to become uncovered sufficiently for more gaBoline to 
flow up in it, as a result of which the cup is again 
raised, and more mercury forced up the tUbe, A col 
umn of mercury is thus formed in the tube, and the 
gasoline bubbles up through it until its height becomes 
sufficient to balance the head of gasoline, when the 
latter will cease to flow. By this time the gasoline 
will  have filled chamber B to within a short distance 
of the needle atomizer valve H, through which it is  fed 
to the engine. When the engine is  running, a small ,  
steady stream of gasoline overflows from the top of 
tube D into the float-feed chamber, in order to keep up 
the level .  That this stream is conti nuous,  rather 
than intermittent, was demonstrated in :l test made on 
a Westinghouse gas engine in the presence of the 
S( ' n; ,( T1 F IC A �lJ<;RlC A :'I  representative. 

Besides the mercury column for controlling the feed 
of gasoline to the fl oat-feed cham her. the carbureter 
has a double valve i n  the vaporizing cylinder, for 
throttling the air inlet and vapor outlet. This valve 
consists of a sleeve M, adapted t o  be tu rned by a 
wrench on iug N. The sleeve has ports that match 
those i n  the cylinder proper. which are arranged with 
the lower one slightly smaller than the upper. so that 
there is a lways a slight vacuum in the cylinder, which 
t ends to draw the gasoline through the needle valve 
H. By th rottling both the vapor and air proportion­
ately,  the suction is always the same, and the mixtu re 
never varies, no matter at what speed the engine is , 
run.  The two wire gauze cones, l,. serve to break \IP 
the gasol.ine and thoroughly vaporize it .  These are 
not absolutely essential,  however, and can be left oJ;!' 
if  desired . 

The vapori7.er is made of brass or aluminium, and 
will be found a most satisfactory a r t i cle for use on all 
kinds of gas engines where absolntf' su rety is wanted 
that there w i l l  be no l eakage of gasoline.  With it.  an 
auxiliary shut-off cock is unnecessary. as the mercury 
column can always be depended upon for shutting 01'[ 
the gasoline flow when the engine stops. 
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r.rhe i\crodrOllle .  

To the Editor of the SCIENTIFIC A�n;HlcA;>; : 
My attention has been called to the communication 

of your Mexican correspondent, F.  McC . .  , in your issue 
of January 10, which is a fair criticism of the aero­
drome i l lustrated by the writer in SCl'l'LEME,(T No. 
139 9 ,  for which is  claimed the important characteris­
tics of inherent stabil ity and automatic control ; also 
levity and translation through the air by a single physi­
cal action of aeroplanes operating under the simple 
law of the parallelogram of forces . He expresses the 
belief that the swivel support of the rider will  not per­
mit  the rider's changing the plane of revolution of the 
aeroplanes by varying the center of gravity, and in­
stances a floating barrel upon which a swimmer is 
trying to climb. 

I may say that the reasonable assumption of your 
correspondent was anticipated and fully realized at the 
first conception of  this type of machine years ago 
( caveat drawn in 1894 ) ,  note taken, and p rovisiotl. 
made accordingly in such a way that, to a degree, a 
l ighter, simpler, and cheaper combination resulted . A 
possibil ity was forestal led, and a fact, if fact it  
proved,  curious as it may seem, was to be utilized to 
remedy a difficulty. 

As to the barrel simile,  your correspondent must 
admit that the boats and vessel s of commerce, which 
approxi mate harrel shape, and prohably descended from 
such primi tive shapes, do not careen to such an extent 
as to render water navigation impracticable,  Why ? 
Bec<;luse in the evolut ion of the art of boat building 
and operation, the tendency is minimized and rend­
ered negl igible. 

It  is  hoped to show your correspondent and others 
whom it may concern, that notwithstanding his as­
sumption of absolute prohibition, it will not be real ized,  
0 1',  more carEfully stated, will  not he apparent to a 
detrimental degree in the first machine produced of 
the type i l lustrated.  

As to stEam power, it may be said this type of aero­
d rome lends itself to the adoption of steam prime 
movers very completely, and was so first designed,  hut 
set aside for a larger factor of safety. The trouble 
with it  is ,  and always will be, the weight of water, or 
any su iJstitute therefor, where lightness is  a desider· 
atum and considerable radius of action important. 
Condensation and the re·use of the v'ater is, for the 
w riter, pntering too much jnto the refinements of thi s 
particular art at this stage. 'Tis best to fol low the 
l ines of l east resistance. S. D. MOTT. 

Passaic, N. J., January 12, 1903. 

Irri:,ral!uo ll in t il e  �o ll t b "· f· Mt .  
There waG recently begun in Texas what is ' l ianned 

to he the most extensive system of i nigation i n  the 
United Stales , for i t  invol ves the uti l b:ation of 110 lese; 
than 295 , 000 acres of  land.  A main canal wil l be con­
st ructed 1 00 miles in length, extending 30 miles from 
the town of Peces in  a southwesterl y d i rection, cross­
ing the Texas and Pacific Rail roa(1 6 miles west of 
Pecos, and on to Toyah Lal(e, 7 miles south of Pecos .  
where o n e  of t h e  largest reservoirs in existence is t o  
he constructed. From Toyah Lake t h e  canal will  rUll 
on and join the W i l l iams Canal 30 miles farther down, 
finally emptying into the Pecos River 60 miles below 
Pecos. 

. . . , . 
The Cool,er H(',vltt C " " V (, I"ter and Lallll' i n  

Ii.ll!!. lall d .  

T h e  readers of the S('[t;;>;T lFIC AM ER IC A � are more o r  
less familiar with M r .  Peter Cooper Hewitt's mer­
cu ry vapor lamp. It  will be grati fyi ng for them 
to learn that it has met with no l ittle favor in England.  
Lord Kelvin was unstinted in his  praise of Mr. Hew­
itt's work.  The Hewitt lamp, i t will  he remembered,  
resembles somewhat Macfarlane Moore's contrivance ; 
but d iffers radically therefrom in the principle of i ts 
operat i on ,  Instead of employing rapidly alt�nat ing 
cu rrents, Mr. Hewitt renders i ncandescent the vapor of 
mercury, for which purpose a low-pressure continuous 
cu rrent is  employed . 

Mr. Hewitt has also invented a new form of convert­
er which it appears differs radical ly  from the present 
machine for converting alternating currents into <I i ·  
rect cl! rrents . I n  t h lj  course of h i s  experiments" wi th  
his  mereu ry-vapor lamp, Mr. Hewitt evol ved the pres­
ent invention. From the meager details at hand w rc  
are unable to state precisely the form of the new COll ­
verter .  but we are informed that it is based , on the 
discovery that certain vapors under peculiar conditionG 
supnress certain portions of the alternating waves so 
as to  change the flow into a di rect cu rrent. The re­
sulting cn rrent is  pul sating, however. having the same 
frequency as the ori ginal alte rnating current. The ap­
paratus is sa i d  to he very simple an<l extremely small 
as compared wit h the rotary converters now in use. 
It i s  also assert ed that the new converter, in its pres· 

ent form , w i l l  handl e  voltages as high as 3,000,. and 
that probabl y this figure may be increased io 10,000 
upon further investigation and experiment_ 
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HOW A TELESCOPE WAS MADE AT THE JESUIT 

COLLEGE , MONT REAL. 
T'hrough the courtesy of the Rev. Father Foullety, 

we are enabled to give our readers an account of an un· 
d ertaking, through which the Jesuit College at Mon· 
treal, Canada, has secured a telescope which satisfies 
all the demands made upon it. The telescope was 
built from the designs of the Rev. Father Garais, by 
the members of the Jesuit College. The spherical 
mirror of this telescope is i n  point of size the third 
in North America, being excelled only by those of the 
Yerkes and Lick observatories. No little admiration 
is due to the man who has not only designed the whole 
and constructed the principal parts of so intricate an 
instrument, but who has moreover with his own hand 
erected the machinery required for its production. 

We are informed that a lathe was put up upon 
which the crude block of Mantois glass for the mirror 
was ground. The process used for cutting the mirror 
shows some novel and interesting features, and is  
best explained by reference to  our diagrams. 

A cast·iron wheel, four inches in diameter, G ( Fig. 
1 )  was rapidly rotated by means of a driving belt, d, 
from the pulley, W. The wheel, G, was so fixed that it 
could be raised or lowered at will by means of a fine 
adjustment. Under it was placed the block of glass. 
This block, 111, was firmly fixed upon the table, N, which 
could be rotated about a vertical axis by the handles, 
h h. The table, N, carrying the glass, could also be 
moved in a straight line parallel with the direction of 
the belt, d. From a reservoir,  R, sand and water were 
fed upon the grinding wheel , G. The process adopted 
was as follows : - The rapidly rotating wheel, C, was 
lightly applied to the glass block. While sand and 
water were continually fed from the tank, R, a slow 
rotary motion was given to the block by turning the 
handles, h h, the wheel , G, being gradually lowered as 
the glass wore away. In this way an annular channel 
was ground. The block was then moved in a straight 
line parallel to the belt, and outward from the pulley, 
so that the wheel , G, came nearer to ,the center of the 
mirror ; thereupon another rather deeper groove was 
ground close to and concentric with the first. I n  this 
way the block was worked until its condition was that 
shown in Figs. 2 and 3 in plan and section respec· 
tively. By a similar process the ridges, r, left by the 
first operation were next reduced. After this the reo 

Fig . 4.-Silvering the Mirror. 
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maining roughness was ground away with cast i ron laps 
ruled with a network of interlacing furrows forming 
squares. It is gratifying to us to hear from Father 
Foullety, that in this matter an article which appear· 
ed in the SCIENTU'IC AMERICAN SUPPLEMEN T ( No.  5 8 2 )  
helped t o  furnish the requisite information. For the 
poli shing process the mirror was fixed upon a cask, as 
shown in Fig. 6,  and the operator, circling slowly 

Diagram Illustratmg (he M.ethod of Grinding the Lens. 

and regularly around this, giving at the same time a 
rotating motion to the lap, worked the latter with great 
care over the su rface of the glass, finally approximat­
ing it to a parabolic shape by polishing a little more 
toward the edges. 

The final polish was effected with the finest emery, 
the lap being covered with a layer of wax half an inch 
thick. This delicate operation required about 50 
hours' work. The whole of the grinding and polish­
ing took some 320 hours. 

The process used for silvering the mi rror was that 
described in Troost's "Chemistry," French edition, 
1884 ,  p.  675 .  Four solutions are orepared. 

1 .  40 grammes of sil ver nitrate, dissolved in 1 liter 
of distilled water. 

2 .  6 0  grammes of ammonium nitrate, dissolved in 
1 liter of di stilled water. 

3. 100 grammes of pure caustic potash, dissolved in 
1 liter of distilled water. 
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4. 25 grammes of cane sugar d issolved in 250 
grammes of water, inverted by boiling for ten minutes 
with 3 grammes of tartaric acid, then neutralized, add­
ed to 50 grammes of alcohol , and made up to 500 C. C. 

The glass was thoroughly cleaned with n itric acid, 
then with caustic potash. Alcohol was unnecessary. It 
was washed in pure water and suspended with the sur­
face to be silvered downward in the bath obtained by 
mixing the above solutions in equal volumes. The op­
eration was carried on in a room kept at 80 deg. F. ( 27 
deg. C. ) .  The mirror was kept immersed for about 
ten minutes. Fig. 4 shows this operation in progress. 

It next became necessary to construct the tube and 
the mechanism for efficiently mounting the mirror. A 

wooden mold was fixed by radial supports upon an 
iron cylinder fifteen feet long. U pon this sheets of 
paper were rolled, and by gl uing 250 pounds of paper 
sheet upon sheet, an excellent tube of great rigidity 
and strength was obtained, which for lightness proba­
bly surpasses anything which could have been made 
with other material. I n  Fig. 5 the tube is  seen in the 
process of its development. 

The working gear was prepared at the foundries of 
Garth & Co. and of Belanger, both of Montreal, under 
the supervision and after the directions of Father 
Garais, who also designed all the parts and furnished 
the wooden models. 

Our last illustration, which gives a full view of the 
completed telescope, shows also the mechanism by 
which the motion in right ascension is  effected . Mo­
tion in declination is  produced simply by hand, by 
tilting the tube about  its axle. 

We close with a table which will give an idea of the 
general dimensions of the instrument : 

Diameter of mirror . . . . . . . . . . . . . . . . . . . . . . . . .  20 inches. 
Weight of mirror . . .  . . .  . .  . . . . . . . . . . . . . . . . . .  150 pounds. 
Radius of curvature. . . . . . . . . . . . . . . . . . . . . . . .  21 feet 9 inches. 

Focal length . .  . . . . . . .  . . . . . . . . . . . . . . .  . . . . . . .  10 feet 10� inches. 

Aperture . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4 deg. 18 min. 

Length of p�per tube . . . . . . . . . . . . . .  . . . . . . .  12 feet. 
Weight of tnbe . . . . . . . . . . . .  . . . . . . . . . . . . . . . . 350 ponnds. 

Total weight of instrument . . . . . . . . . . . . . . . .  1 ,200 pounds. 

. 1  • .  
Cherrick 'Westbrook, Sr . ,  the ; 'lventor of the tele­

graph receiver, and general superintendent of the tele­
graph system of the Baltimore & Ohio Railroad during 
the civil war, died on December 6 at his late residence 
in Harrisburg, Pa. He was 86  years of age. 

Fig. 6 .-Polishing- the M.irror. 

Fig. 5. -Maklng- the Tube of Telescope. Fig. i.-The Tell!Scope Complete'! 
ROW TRE LARGE TELESCOPE AT TRE JESUIT COLLEGE, MONTREAL, WAS MADE. 
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RAILROAD DEVE LOPM ENT IN CUBA. 
BY I .  W .  DAYIES,  

With the opening of the new rail road, Cuba now 
�mters upon an era of industrial development which 
IDust soon tend to ameliorate her existing political and 
economic condition and internal difficulties ; to en-

Scientific American 

the island has possEssed rai l.way facil it ies : t lle eastern 
and larger area. running from Santa Clara to Santiago 
de Cuba, a distance of some 500 miles, has remained 
practically unexplored and undeveloped. 

Immediately after the surrender of the country to 
the United States in 1898 ,  the late President McKinley, 

The Company's Temporary Headquarters at Puerto Principe. 

Right-of-Way Cleared and Grading Under Way. 

6 1  
companies, the aggregate length of whose lines is  only 
917 mile!!, is  entirely i nadequate in bringing the ex­
treme ends of the island together, Santiago and 
Havana in point of time being as far apart as San 
Francisco and New York, though only separated by a 
di stance of a few hundred miles.  The facts gathered 

A Work Train. 

A Deep Cut on the New Railroad. A Stone Culvert ; Chara c teristic Masunry on the Cuba Railway. 

Modern Locomotive of the Type That Will be Used on the New Road. President Sir William Van Horn and Party Inspecting the New Track, 

NEW RAILROAD IN CUBA CONNECTING HAVANA WITH SANTIAGO DE CUBA. 

hance the commercial prosperity of the country, and 
consequently conduce to the conciliation and better­
ment of the inhabitants, far more effectually and ex­
peditiously than the wisest of  legislative enactments or 
the most reasonable and agreeable of treaties. 

Until now barely one-half of the western portion of 

with characteristic promptitude, commissioned Mr. Rob­
ert B.  Porter to visit the island to make investigations 
and to report on her i ndustrial , commercial, and finan­
cial condition. In dealing with the question of railway 
communicat i ons there, Mr. Porter reported : 

"The railway system of Cuba, consisting of seven 

on this subject point to the advisability of i mmediately 
constructing a trunk railway from end to end of the 
island,  witn bran.ches extending north and south to the 
important cities and ports. From whatever standpoint 
i t  may be viewed, no one enterprise could do so much 
to i mprove the situation on the island.  No revolution 
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could have existed in Cuba if such a rail road had been 
completed by the former government, and nothing will  
so rapidly tend to the revival of commerce and general 
business as the facility for quick passage from one end 
of the island to the other, and from the trunk line 
over branches to the seaboard cities. All political 
tu rbulence wil l  be quieted thereby and prevented in the 
future. The entire country will  be open to commerce, 
lands now practically of no value and unproductive will  
be worked, the seaport towns wil l  become active, and 
commerce between the island and the United States 
will soon be restored to the former figures. 
After a careful study of the situation, it  �ould seem 
extremely doubtful if such an enterprise could be made 
a commercial success for many years to come . "  

T h e  ominous, though honest, warning contained i n  
t h e  concluding sentence of this i'eport certainly tended 
to defer rather than encourage any prompt measures 
being adopted, either by the government or a body of 
capitalists, to' provide Cuba with what she most u rgentl y  
needed f o r  h e r  present a n d  future welfare, as w e l l  a s  
f o r  t h e  ultimate benefit of t h e  United f:>tates. With 
wonted alacrity, however, and regardless of any i mme' 
diate prospect of commercial reward, Sir William Van 
Horn got together a well-chosen company of American 
and British gentlemen i nterested in railways, and w ith­
out loss of time a body of competent men were dis­
patched to Cuba to make a thorough su rvey of that 
large portion of the island to which Mr.  Porter had 
referred as being so much i n  want of railway facilities, 
and with equal promptness the Cuba company decided 
to at once undertake the enterprise at all hazards. The 
result i s  that i n  less than two and a half years the 
whole work has j ust been completed most successfully 
and satisfactorily, and to-day Cuba enjoys a through 
line of railway communication from one end of the 
island to the other, running 
through the very heart of 
the country. 

Scientific American 
Ol:S reptiles, and has fewer mosquito and similar pests 
than any other southern regions. 

There are no obtainable government lands in Cuba ; 
practically aU of the lands are held by individuals, and 
in the eastern half of the island they are usually held 
in  large areas. No systematic land survey has yet 
been made, and the large tracts are mostly in irregu­
lar forms and their boundaries are ditncult to define 
and trace ; land titles ' in the unoccupied and i n  the 
newly settled parts of Cuba are in many cases defective 
and need strict investigation, though the government 
has recently taken steps toward the perfection of titles. 

Not the least important and remarkable feature in 
connection with this modern Cuban railway enterprise 
is  the combination of American and British interests 
and influences. The international infusion is  in happy 
consonance with similar existing vested interests on the 
island, and has al ready produced unmistakable evidence 
of a very promising future for Cuba, commercially, po­
litically, socially, and generally.  

.. . . . . 
S t a t i o n a r y  Fire P n n1 l's, 

BY GEORGE J . .  JO NES.  
There has just been instal.Ied in the city of Philu­

delphia an advanced type of fire-fighting system which 
seems to indicate that the fire engine as we know it to­
day will  soon be retired from service to a very great 
extent, the necessary water pressure being secured from 
a large stationary pumping plant. Some of the ad­
vantages claimed for the system are the following : 
In the first place, it offers, for fire purposes, a stream of 
water which is  almost instantly available, and which 
has more volume and can be thrown higher than that 
del ivered by any fire engine yet in operation. It  avoids 
the possible delay which may occur in getting a fire 
engine to the scene of the conflagration and i nto ser-
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these three craft maintained by the city in the Delaware 
River, will  be at all  times connected and ready for 
work, until the permanent plant is i n  operating order, 
which will  be about Jun e next . 

The installation consists of four principal mains 
laid along Market, Arch, Race, and Walnut Streets, 
from the Delaware River to Broad Street, the gridiron 
being formed by cross connections on Second, FIfth, 
Eighth, Eleventh, and Broad Streets. The pipe is  of 
especially constructed, tough, gray cast i ron. The 
principal main, on Market Street, is 16 inches in dia­
meter, while that on Race, Walnut, and Arch Streets is  
l �  inches. The diameter of the cross connecting pipes 
is  8 inches. The thickness of the pipe ranges from % 
to 1 1/� inches. The joints are flanged and securely 
uolted together, and other precautions have been taken 
to mal,e them as strong as pOSSible, in order to with­
stand the great strain to which they wil l  be put. 
Heavy cast i ron sleeves, or sockets, are provided at in­
tervals in the pipe system, to allow for the contraction 
and expansion of the metal.  Crosses have been put in 
at the principal street intersections, to meet any fur­
ther demand for extension. There are 139 especially 
constructed hydrants on the system, each with two 
ou tlets for 3 % -inch hose. The hydrants are of the 
heavy post pattern with 6-inch i nlets and 4-inch out­
lets. The couplings in use are what are known as the 
" Siamese," with which it  is  possible to make six con­
nections at one time. 

A 

The new system was recently subjected to a severe 
test by the members of the Fire Underwriters' Asso­
ciation. The trial took place on Broad Street, at a 
point which is about 8,000 feet from the pumps. The 
most satisfactory results were secured, although it was 
impOSSible, under the existing circumstances, to test 
the pipes to their full capacity. After being laid,  each 
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section of the pipe used was 
subjected to a pressure of 
400 pounds, and with the 
stationary plant in opera-
tion, it is expected that 
the pressure will almost 
reach that point ; but 
at the test, with the 
combined efforts of the 
three fire boats, the pres-

There are also several 
branch lines-some in course 
of construction, and others 
i n  contemplation. The most 
important branches soon to 
be opened are those running 
across the island, connecting 
Santiago de Cuba with the 
Bay of Nipe and Jugaro with 
San Fernando, and two 
smaller lines forming a con­
nection with Sancto Espiri­
to at one end of the trunk 
line and Holguin at the 
other. 

o c E A N sure on the pipes was less 
than half that figure. How­
ever, the work done at the 
test and at subsequent fires 
has demonstrated that this 
kind of a service is far su­
perior to anything wbich 

The railroad is of  stand­
ard gage, and its bridges are 
of steel and masonry ; its 
equipment will be similar to 
that of the best American 
railways, and it i s  intended 
to run through sleeping cars 
between Havana and San­
tiago de Cuba-a distance of 

(' A 
/ 

I O T E . c:-R. R.. EAISThV6 HEfOI/F THE Imn. ---
R. li's CO' o'P{flEO SJ,I(,E rN! I1'AN. ---­
PROPOSED H riNS/ONS'. - - - - - - - - -

A 

nearly 900 miles .  T H E  RECENTLY COMPLETED RAILROAD THROUGH T H E  ISLAND OF CUBA. 

could be secured with the 
use of portable fire engines. 
At one time there were 
twelve streams of water is­
suing from two hydrants, 
the water being hurled a 
d istance of 1 7 5  feet through 
a 300-foot section of hose. 
The hose used was 21h 
inches in diameter and had 
a I V.i, -inch nozzle. A single 

The main object of this 
new railroad i s  stated to be "the development of the 
eastern and larger part of the island of Cuba, by es­
tablishing direct rail connections between Havana, 
Sancto Espirito, Puerto Principe and Santiago de 
Cuba and to open up a vast extent of new and at­
tractive country for settlement and cultivation_" The 
new line will also add largely to the attractions Cuba 
offers to tourists, for it  will make many important and 
interesting places and districts easily accessible which 
have hitherto been difficult to reach, and which have 
been rarely visited. 

Along the main line are to be found great areas 
of land of the richest description, well watered and in 
most cases well wooded, suitable for sugar cane, to­
bacco, Indian corn, cotton, coffee, cacao, and all of 
the fruits of the tropical and sub-tropical regions. 
Other districts are peculiarly adapted to cattle ; in­
deed, cattle do well. everywhere, for the grasses are 
luxuriant and highly nutritious, and there is usually 
an abundance of water. Around the coast are to be 
found many excellent harbors, and it  is  reported and 
believed that the unexplored part of the island con­
tains much hidden mineral wealth. 

The interior, which is sparsely populated, is compar­
atively ievel, and largely covered with h&rdwood tim­
ber, and while the soil of the d ifferent districts is gen­
erally of extraordinary fertility, some places are more 
desirable than others, both in this respect and in regard 
to healthfulness. On the whole, the climate is for the 

tropics, a tolerable one, and the island will  soon be 
rendered more healthy by foreign irrigation, d rainage, 
and an improved system of sanitation. The northern 
employes of the Cuba company have as a rule been 
free from i llness of any kind, notwithstanding their 
employment on railway construction under conditions 
not always favorable to health. Unlike many of the 
West India islands, Cuba is  entirely free from poison-

vice, to say nothing of the elimination of the element 
of danger, always present when these heavy vehicles 
are driven rapidly through the streets of the crowded 
portions of a large city. 

The plant laid down i n  Philadelphia covers the 
more congested part of the business section_ At pres­
ent the pumping is done temporarily by one of the fire 
boats moored ' at a wharf in the Delaware River, or by 
all of them, as the occasion may demand. Work has 
been started on a permanent pumping plant at the foot 
of Race Street, which, when completed , will  be at all 
times in readiness for instant operation. Then it will  
be possible to pump fourteen hundred -gallo.ns of water 
per minute into a burning buil ding. 

The high-pressure system consists of a gridiron ar­
rangement of piping entirely independent of the ordi­
nary water supply, although a connection, fitted with a 
check valve, is maintained between the two plants for 
the purpose of keeping the pipes primed constantly and 
ready for instant service. The pressure amounts to 
from seventy to eighty pounds at the hydrants. A tele­
phone system , with caLl boxes located in the vicinity of 
each hyd rant. comprises a feature of the new plant ; 
and ir:mediately upon the receipt of an order for 
water, the pumps at the water's edge will be started,  
and,  since the pipes are kept filled by the regular water 
system, the pressure is available at once, so that no 
time is lost in getting a deluge into the burning build­
ing. Under the existing arrangement, with the fi re 
boats doing the work, there is never a delay of more 
than five minutes, which is inconsiderable when com­
pared with that of getting apparatus to a fire and into 
service under ordinary ci rcumstances. When the new 
pumping plant has been put into operation, this delay 
will  be reduced to a few seconds. There are three 
points along the river front where connections with 
the system may be made by the fire boats ; and one of 

stream, with a 3 % -inch hose 
and a 2-inch nozzle, was thrown a distance of 262  
feet in a horizontal d irection, the  nozzle 'being held 
at an angle of about 30 degrees. With two streams, 
the d istance was decreased to only 258 feet. A single 
stream thrown in a vertical d irection reached to with­
in a dozen feet of the top of the North American build­
ing, in front of which the test was conducted. The roof 
of this structure is 255 feet above the pavement, and it  is 
the tallest building i n  the city. A stream from the high­
pressure system was sent aloft beside one from one of 
the most powerful fire engines owned by the city. The 
stream from the latter reached the ' ninth story, while 
that from the high-pressure hydrant touched the nine­
teenth. While these tests w ere being conducted, hy­
d rants in distant parts of the high-pressure section 
were opened,  in order to note the effect on the Broad 
Street streams, but the decrease in the flow was hardly 
appreciable. 

As a result of the successful demonstration of the 
high-pressure service, the insurance rates in the por­
tion of the city thus protected were at once lowered, 
and it  is possible that a further reduction will be 
made. 

The system was installed by the Hoffman Engi­
neering and Contracting Company, of Philadelphia. 
The use of gas engines in the permanent pumping 
plant is one of the notable features of the i nstallation. 
These engines, of 300 horse power each, are now 
being built by the Westinghouse Company. 

The computation of the figures for the steam plant 
must take into consideration the coal consumption 
for the entire month, with steam pressure on the boil­
ers all the time ; but this calculation contemplates only 
about ten hours of actual service per month . This 
would cost $50 per hour. The gas plant wil l  require 
gas for thf'  time of the run onlv. as when the engines 
are idle there i s  no consumption of gas ; and, on a 
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basis of ten hours pumping per month, the gas plant 
would cost $39 .20  per hour. The services of nine 
men are required for the steam plant, while six are 
sufficient for the gas plant. Chief Hand says that in 
actual p ractice the economies of the gas plant will  be 
even greater, for it  will very rarely happen that the 
entire plant will be i n  operation ten full hours each 
month. 

.. :f • •  ., 

QUEER CAPRICE OF CALIFORNIA WOODPECKERS. 
BY 11. C. FREDERICK. 

For bees to establish themselves beneath the roof o r  
over a window in a dwelling occupied b y  a human fam· 
ily, i s  not rare ; but it  is seldom that woodpeckers 
follow their example and choose a residence for a store­
house. 

The region of Santa Barbara was once well wooded 
with fine live·oaks,  the headquarters of large num­
bers of woodpeckers. Their incessant noiSy hammer­
ing from daylight till dark as they cut holes in the 
trunks of the trees and fitted i n  the acorns, their 
sharp calls, and the frequent flashes of brill iant red, 
white, and blue-black, as they flitted from branch to 
branch,  gave a certain gala atmosphere to the woods 
and added much to their charm. 

Montecito Valley, contiguous to Santa Barbara an d 

WOODPECKE R'S TREE-TRUNK STOREHOUSE F O R  
ACORNS. 

the home of most of her wealthy residents, still re­
tains many of these old oaks, often the chief feature of 
landscape gardens widely noted for thei r beauty. A 
fairly large number of woodpeckers continue to ply 
thei r vocation with unabated energy. Why they should 
prefer a residence in the midst of one of these groves, 
for a granary, instead of the regulation tree trunk, is 
a mystery. Perhaps they discovered that redwood is 
more easily worl,ed than oak or sycamore, o r  perhaps 
it was the labor-saving feature that appealed to their 
thrift,  since, instead of a separate hole for each acorn, 
a single hole answered for many acorns. 

Whatever the reason of their curious choice, they 
have so thoroughly drilled the wood of the building as 
to cause serious damage and necessitate extensive 
repairs. 

The cornice, or  strip of molding that finishes the 
under edge of the roof, known as the crown molding, 
has most attracted their fancy, inclosing as i t  does 
a small triangular space back of it,  extending entirely 
around the roof. One can well imagine the surprise of 
the first industrious little cabinetmaker who, having 
chiseled out a cavity of the proper size, was d riving his 
acorn into place, when it suddenly disappeared.  

A second acorn tried in the same place meeting the 
same mysterious fate, his unconquerable persistency 
doubtless led him to try again and again, in the hope 
of unraveling the mystery unti l ,  the immediate space 
being filled, he at last comprehended the situation and 
delightfully adopted the new method instead of the old.  
Anyway, the woodpeckers have made holes at conven­
ieRt intervals, and literally crammed the' space to 
overflowing. In  some instances the moldinp-: is sprung 
half an inch or more from its place, the tightly 
packed acorns p rotruding through the cracks. 

The holes are usually made in the upper edge of 
the molding, next the shingles, the shri nl,age of the 
wood having evidently left a sl ight opening which 
facilitated their labors ; but holes have also been made 
directly through the cornice, as the i l lustration shows. 
The sh ow!'r of acorns that fell to the floor when the 
moldir: 1' ( ro m t .he roof over a �orner of  the hal�ony 
'vas )'( l i ' , 1  • .  , ] . if, also shown. 

The . ,  H <l venturers by no means confine(1 them-
selves t H :  cornice. The sides of the upper story 
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being shingled, they have made a number of perfora­
tions down the corners and elsewhere, and in the 
middle of a gable is  an opening large enough to ad­
mit the birds themsei.ves. Whether they found the 
interior to their liking, and nested there, is not known, 
since there is  no way of entering the attic to see. It 
is believed, however, that there are bushels of acorns 
stored away in various parts of the building. 

Other houses i n  the same locality have been at­
tacked hy the birds-in one instance they made holes 
along the comb of the roof, plugging them up with 
acorns ; but in no other case have the depredations 
approached this in magnitude. I f  any one appeared 
while a woodpecker was at work, he would stop for 
a few moments, eye the intruder saucily as if  trying 
to divine his i ntentions, and then go on hammering 
as unconcernedly as if  no one were watching. 

.. t • • •  
A u tolnoblle New ... 

Henri Fournier, the noted French automobil ist, ar­
rived in New York last week, bringing with him five 
French machines to sell to wealthy Americans. Two 
of these automobiles are 9 horse power Renault cars, 
one of which is patterned after an English cab and 
the other after a landaulet ; the third is a 40  horse 
power Mercedes of double phaeton pattern, with en­
trance in front, King of the Belgians seats, and fin­
ished in pearl · gray ; the fourth is an 18 horse power 
Mors, with a very low frame, triple phaeton body, and 
seating room for seven ; and the fifth is the most novel 
of all, being a Lohller-Porsche, 28 horse power, gaso­
line·electric tonneau car, with electric motors in the 
hubs of the front wheels, which also steer the ma­
chine. A gasol ine motor direct-connected with a dyna­
mo furnishes power for generating electricity to run 
the car, any superfluous current ' being sent into a 
storage battery, which supplies extra power as it is 
needed. The car is  said to have 1 4  different speeds, 
the maximum of which is 48 miles per hour. This 
system has been so successful that the Panhard Com­
pany has purchased the patents and is making ma­
chines. 

When questioned regarding his new 120 horse power 
racer, Fournier said : "It is short in front, like a 
fish's head, and then long, like its tail .  After you 
break the air,  it rushes in behind and pushes you ; so 
you must have the car short in front and long behind .  
T h e  seat is j ust a bicycle saddle on t h e  rear 
axle. It  will have four speeds and drive di rect on the 
highes t .  What will i t  do ? Oh ! 3 2 , 33, or  3 4  seconds 
to the mile." 

In regard to the 1 , 600-kilometer ( 9 9 3 . 6  mil e )  Paris­
Madrid race of next summer, l<�oll rnier stated that 
Mors machines are being built for W. K. Vanderbi l t ,  
Jr . ,  a n d  D.  W o l f  Bishop to drive in i t .  He gave it as 
his  opinion that in all probability the I nte rnational 
Cup race woul d be over the first day's stage of th i s  
race, i .  e . ,  from Paris to Bordeaux, a distance of 585  
kilometers ( 3 6 2 . 2 8  miles ) .  The German entries in the 
cup race consist of two 1 00 horse power Mercedes ma-
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chines, to be driven by Baron de Caters and Camille 
.J  enat7.Y ; I<�Ol1J'nier and the Farman brothers will  repre­
sent the l<'rench, the latter d riving Panhard machines ; 
S. F. Edge and Charles Jarrott wi l l  mount Engl ish 
Napier cars ; and Alexander Winton, with two other 

of his countrymen, will run American machines. 
While on the subject of racing, Fournier said that he 
would like to have a track race with Mr.  Winton or 
Barney Oldfield,  who drives the Ford racer, for any 
distance they might name ; and that if such a contest 
could be arranged, he would bring over his new cup 
racer for it .  

The Daimler Company, of Cannstadt, Germany, have 
brought out a new 60  horse power model of their popu­
lar Mercedes car, in which the frame is hung lower 
than usual, and which has a novelty in the shape of an 
electrically-manipulated change·speed lever that en­
ables the operator to effect a change of speed by merely 
pressing a button . This improvement is a great one, 
as the changing of gears is an operation that requires 
considerable skill to pei'form properly on most of the 
large gasoline cars. 

The New York Automobile Show cl oses its doors on 
January 24 .  Some of the novelties that were ex­
hibited there we shall describe in our next issue and 
in a speCial Automobile Number, to be published the 
middle of next month. Most of the manufacturers 

HOLES DRILLED BY WOODPECKERS THROUGH A 
CROWN-MOLDING. 

of steam and electric carriages have added gasoline 
automobiles to their l ist of cars , and the gasoline ma­
chines are becoming more widely used than ever. 
Those with air-cool ed motors are more numerous than 
heretofore, and the tendency is to simplify all parts of 
motors and machines as much as possible .  Several 
cars propel led by two·cycle gasoline engines were an 
example of simplicity aimed at in engine construction, 
while the planetary transmission gear mounted on the 
engine shaft, as used on many of the runabouts, is 
without doubt the simplest and most compact form of 
transmission gear. Three-speed transmissi ons are used 
on many of the heavy cars, sliding gears being used for 
the purpose in most cases . and individual cl utches, w ith 
gears always in mesh,  being employed in a few in­
stances. Wood wheels with detachable double·tube 
tires have taken the place of wire wheels and single­
tube tires ; and almost all parts are made stronger, in 
order to stand hard use on bad roads. 

The North-Eastern Rail road of Great Britain, a 
portion of which is to be converted to electric traction. 
proposes to carry out a series of experiments wit n 
petrol auto-cars to be used upon the 37 miles of tracl, 
near the section to be electri fied at Newcastle-on· 
Tyne. An order has been placed with a motor 
power company i n  London for the supply of a number 
of large four-cyl inder petrol engines to devel op 100 horse 
power each.  I t  is intended to employ these engines 
for the haulage of l ight and frequent trains on l ocal 
branches. The pet rol cars which have been ordered 
for this purpose have done excellent work on common 
roads. and it is antici pated that they will achieve 
even better results on the specially constructed track 
of  a rail road 'T'he advantage of this innovation in 
rai l road traffic is that it  will not necessitate any 
alterations of the t rack , such as the laying of the third 
current rail with its compl ications at crossovers and 
j unctions. 

• • • 
('h l e r  F.1l;!:i 1I .... r III e 1 v n J e  H etlre". 

On January 10 Rear-Admi ral George W.  Mel ville,  
Chief of the Bu reau of Steam Engineering, was placed 
on the retired l ist of the navy, having reached the a ge 
l imit of sixty-two years. By special authority of Con­
gress, he is to continue his service a,t the head of the 
Bu reau until August 9 ,  1 9 0 3 .  Admiral Melville was 
appointed to the navy from New York in July, 1861 .  

• • 

At the last annual meeting of the Obstetrical ::30' 
ciety, Dr.  Charles C .  Barrows read a paper in which 
he presented the results of his use of formaline as a 
cure for sepsis or bl ood poisoning. Formal ine has been 
used as an antisepti� .  but the use to which Dr. Bar­
rows has put it is prohahly new. Further experiments 
w i l l  be watched with interest . 

------- - - �----.-.-� 
Motorman John G .  F'lynn, of Bri flgeport, Conn . .  is  

the inventor of an insula! !' (l switch i ron which wil l  
save the motorman from getting many shocks while 
working around his car. 
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RECENTLY PATENTED INVENTIONS,  

Agri c u l t u ral IlIl ple lllents. 
AU H I C C LT U R A L  Dn·LE:\:mN'l'.�D. LUIl I N ,  

l\ e w  York, X. Y .  A manual ly-operated device 
is pro vided by this invention for digging and 
cultivating ground. The device may be e a s i l y  
operated by o n e  person and may b e  u s e d  t o  
t hrow up compa ratively large sl ices of earth 
and finely pulv erize them before being again 
deposited on t il{' ground. rl'hus with one ma­
('hine the ground is prepared for seeding or 
planting. 

PO Wl� R O PEHATEI l AG IU C U LTCRAL 
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FlXCAVATINH-MACH IN E.�C. C. i\IC HRID�J, 
California. Owing to certain improvements 
provided by thi8 invention Mr. McBride's ex­
vaca ting-machine may be used to good ad· 
vantage i n  many different kinds of work, such, 
for instance, as r a i l way grading aud cutt ing 
through banks, for narrow and deep cuts where 
cumbrous machines are unavailable,  for min­
ing work, and in all p l aces where excayation 
of a bank of opposing material is necessary. 

S PE E D- I "D ICATO U- ( ) PFlUA'1' I X G  �l l·JA X � .  
�C. Eo KELLY, Anderson, I nd. �leans for 
operating a speed-indicator are provided In 
this invention. It may be used for indicat­
ing the distance t raveled by a vehi c l e  In a 
stated time, or it may be fi tted to show t h e  
number of revo lutions pel' minute of a tuming 
part. The operat ing means con sists of a 
series of "teel b a l l s  whieh are driven radi a l l y  
by cen t ri fuga l f o r c e ,  actuating l e v e r s  which 
commun ica t e  the motion to the indicating de­
v it'e. 

('radle, so that in the false position taken by 
the gun when recoil ing, the latter is suppol·ted 
both by the s l ide way and cradle which thus 
properly sustain and guide the same in its 
long recoil.  

W I XD -WII F: I'�L.�J. I" . HOAG and C.  R. 
B�� C K 'IA�, Palisade, Neb. The p resent inven­
t ion is in the nature of an improvement In 
wind-wheels by which the stroke of the [lump 
is lengthened as the wind inc reases, so as 
to cause the work done to be increased in pro­
portion as the power of the wind increases 
without ine reasing the speed of the wheel to 
an undesi l  able velocity. 

�I EANS FOR CONVI<::Y I NG O I L  F O R  

Buslntss and Ptrsonal Wants. 
READ THIS COLUMN CAREFULLY,-You 

wili find inquiries for certain ciasses of articles 
numbered in consecutive order. If you manu­
facture these g'oods write u s  at once a nd we wiIi 
send you the name and address of the party desir­
ing the mformation , In every ca"e it h. nece .. -
sary to giv(l the n u m ber .. .. the Inquiry. . :lJ U N N . &- (;0. 

Marine Iron Works. UhIC8J;{O. CataloJlue free. 
In q u i ry N o. 37'Ol .-�'or makers of metal sheets 

used ill making- tiut ware spoons sud forks. 
. .  C .  S." Meta.l Polish. Indianapolis. 8ampJes free. 
I n q u h-y Wo. 3' O�.-For a process to make wuud 

incom"bustibJe. 
For bridge erecting eniCines. J. S. Mundy, Newark. X . . J. 
I n q uiry So. a'O!J .-For the manufacturers of t ile 

"Premier cuaet er hub and brake. 
Coin-operated machines. ,"Villard, 284 CJark�on St., 

Brooklyn. 
I nquiry N'o. 3'04.- ��or parties manufaeturing 

mudel engines Hnd locumot ives. 
Dies, stampings, specialties. L. B" Baker Mfg. ('0 •• 

Racine, Wis. 

MAC H I l\ K � I J .  L t:ln � . Xew York, X. Y.  This 
invention relates to improvemen t s  in macc.ines 
for the fine t i l lage or cu!t ivation of ground, 
a n  objec t being to provide in ('onnection a 
motor-driven vehicle and an agricultural tool , 
th" meehanisms being so a l' l'anged as to a I­
tprnlltl'l�' move the vehide and draw the 
tool a long the ground ; that is, to move the 
vehi c l e  a pres(' ribl'd distance while the tool re­
ma ins s t i l i  and thl'n draw the tool u p  to the 
vehicle while t he vehicle is stationary. By 
this divi sion of work it  is possible to em­
ploy a motor of t'ompa ratively low power. 

O P E RAT I X G  �m AXS FOR S I'E E l l - I :>I l>I ­
('ATOJ{ � .�('. E. KELLY , Anderson, Ind. This 
invention re lates more p a r t i e u l a r l y  to  a means 
for transmitt ing movement to a speed-indirat-

(,AL�I I NG WAVES.�C. LA 10'. I I I LI�)lA:-1, �an- , 
tiago, Chile.  �Ieans are hereby provided for 
quiet ing the su rfaees of bodies of water where­
by protection is afforded to ships o r  boats of 
any size, by they at sea o r  anchored, also to 
jetties, quays,  and landings.  The invention 
is based on the we l l -known a('tion of the fi l m  
of o i l y  l i 'llUds, which not o n l y  impedes the 
formation of and aseent o r  detachment from 
the surface of spray t o  he drivf>ll hy the l u q u i r ," N o. 3"Oa.-For phodPboric anhydride i l l  �

y
fa�i�d

e.
JotS. and larger, and t o r  commercial trimc­

Engl ueerln� I m l) rov.e ments. 

wind. bll t a l so impedes the detachment of larger 

ing device, such, for example,  as that de­
bodif'H and m(\ HSeS of water. 

seribed a bovf'. The devi<"f' ('ompl'ises mea n s  
f o r  regu iating a spl'ing tension so as to regis- H a l l w a y  I m prove m e n t  ... 

�'L t; I Il-PR E � S r J{ E S I'E E l l I XU llEV I C E .� ter accu rately the nnmber of miles a vehlele AI'TO�IAT I C U A I LHOA Il-CAR B UAKE.--
J. W I ECH )I A� � , A lbany . X. Y. )l r.  \\'ieeIl- has t raveled, 01' the nnmber of rotations a 1'0- G. \\'. STOl' K I � ,  )Iobl le,  A l a .  This railroad 
mann ha s invpnted a dev;"" n o m i n a l l y  employ- tating part has made. ca,r brake is automatically controlle.d by the 
ing fluid presstl l'e a nd used as a transmission F R I C T I OX-C L r TC I I .��I. PI Yl,ItT, X�w O r . �ov�me�t of the l o('omotive. Wlwn the .train 
gea r  from a drivin;.: shaft to a d r iven shaft, leans, La. The objec t of this invention i s  t o  I S  runnmg the bl'8ke shoes a r'.' o� t h e  l'l m  ot 
the relative speeds of wh h- h al'e con t r o l labje prov ide an i m p ro ved f r i c t ion c lutch which is '[ t lw brake w l�eels.  and . when It IS desi red to 
at wi l l .  The speed of the driven shaft may of simple constru (.t inn a n d  effective in opera- brake the t l'8U': t he eng.llle�r reduces the �p�ed 
be gradua l l y  redueed as ('ompa red with the t ion to t ransmit POWN' from a motor to the I of the lo('omotn'e,  ( 'auslllg a rea rward, shdlllg 
speed of tlw driving sha ft and the speed of t he' driven parts. ' The a r r a ngement is such as 1 0  mO�'ement o f  the hrake rod under t he ('aI'S, 
driven shaft muy be in the same . direc tion as . permit the ope mtor to readi l y  disconnect the whIch ope mtes t h t' I,":akes, thus the illomen­
that of the driving shaft, or in the opposite driven clu tch member from the driv ing c l u tch tum of the (' ars Is u t i l ized t o  apply the brakes 
direction. member. to bring the t ra in to a stands t i l l ,  if desi red, or 

IT)Il'.�W. �. �It' Hom]JtT s ,  Findlay,.  Ohio. to brake it sulth-ient l y  to run down a grade 
W I � JnI I LL.�.J. G .  R�� � S'r>JIt ,  �lo line, I l l .  at t h e  desi red normal speed. '1'1::.; invention relates particu larly to pumps The improved w indm i l l IH'ov ided by this in-

for removing sand from o i l  wells,  the object vention i s  a l'l'ang.'d to insure a d i l't'et and ful l  
b('ing t o  providt' a pump o f  simple constl'u e r ion transmission of the power developed i n  t he Veh l (')e " and Their Acce ... orle ... 
that may be rea d i l �' inserted or removed from whee l .  An i m p roved mean s is provided for T H A ( , T I () X - W I I E: E L . �H. L .  D UTCH ER, � tites, 
the wei ! .  TlIP device is so a r ranged that shift ing the vane to thro w the wheel out of t he I I daho. The t read of  this t mction wheel is pro­
it  may be el eaned or emptied of sand without wind. '1'he constl'llc t ion of the wheel is su(' i l vided ('en t ra i l \' w i t h  an ann u l a r  swell  termina t­
inVel'tiD�' it .  thnt in ( 'ase a wing bl'Pu ks i t  ('an be l'eadil�" I i llg in an L.n

"
ll u l a l' r ib.  The mud ('leats pro­

Lighting, Heating and Ventilating 
Aplu ratus. 

replaced by a new one w i thout taking the res t j ed ra d i a l l y  outward a l i t t l e beyond the o u tpr 
of the wheei apa r t .  edge of the a llnular rib a n d  at r i g h t  angles to 

REG I STEH.�J. I I .  W.\ H � E U ,  ,,'estplains, the same. Th i s  enables the ," ,pa t s  to bite 

Handle &; Spoke Mcby. Ober Mfg. Co., 10 Bell � I . ,  
Ch8.l(rin F'alls. O. 

Inquh'y No. 37'06.-For patterns for marine gu,, ,­
line engines. 

Sawruill macbinery and outtlts manufactured by the 
Lane Mfg. Co .. Box 13. M.ontpelier. Vt. 

I n q u h·y No. 3' 0,. .-For makers of 8uperior wind­
mills or wmd engiIus. 

Patented articles, prill( ipal ly of cast irun. made nud 
introduced. Atlulltic Foulldry, Phil ipsbur�, N . •  J .  

I n q u h-y N o .  :t"ct� .-"·or makers o f  Jaundry III a­
chiut!ry and supplies. 

Let me sell your pntent. I have buyerM waitmg. 
Charles A. Scott, Granite Building, llochester, N. Y. 

I nquiry No. 3'09.-For makers of bot water steel 
BtorUiote tanks with rt!wovuble coil. 

SAW MILL8.-With variable friction feed. Seud fur 
Catalogue B. Geo. S. Comstock, Mechanicsburg, Pli. 

I n q u iry N"o. a'10.-For automatic steam COllllee­
tions for regulatiug teruperatUi c Of water ill tallK!:i. 

Gear Cutting" of every descriptiun accurately dune. 
1'he Garvin Machine Co . •  149 Varick. cor. Spring Sts . •  N. Y.  

I n q u h'), N o ,  37'1 1 .-For makers of a small spur 
gear ror running u l ight machine. 

Manufacturers of patent urticles, dies. starupiug 
t ools. liliitbt machinery. QuadriJ,t1l Manufacturing Com­
pany. 18 Soutb Canul Street, (;bicago. 

J n qu i ." ,· No.  3"1�.- For the manufacturers of tho 
Dana .l:Hckford bUild knit tmg machines. 

ROS I I - l'LATE FO R  B LAST-FUnX A C E S .� lIlo. !\I I'. Warner's in vent ion is u n I mprove- s l igh t iy i n to the ground and at the same ti me �lanufacturers' Advertising Bureau, New York. 
ment in regi Rtprs llsed in ('on nection w ith a to a l l o w  tIl t-'  ann u l a r  rib to act as the ou tpr Trade medium a specialty. Lowest known ratee. Re­
cigar-eutter whp l'f' by to register the number sll l'fa('p of any whee l  norma l l y  aetH where the ferellces. Correspolldence &ol icited. 

,J . ( ' . )1l't'A U S LA�I>, Pittsburg, I'a.  The in­
Yent ion prov ldl's improvements in thut dass of 

deviees employed for cool ing the wal l s  of 
blast  furna('es which are known in the art 
a "  " bosh-plate s . "  The object of the invention 
is the p roduction of a simple device which 

of cigars cut. The ('onstruc t ion i s  such tha t ground is t o l e rably hard. 
I u q u ! t.y N o .  3' 13.-�'or manufacturers of small 

the cigannaker a s  he (, lIts the ends of eacll S L E I (J I I -I'; X E K � :'1 .  C " E )(jll'l'O� , H .. nsse- wuoden tuy wlJeei •. 
elgar opera t e� the register, so that he ('an,  I laer Fa l l s, X. Y. In the p resent in vention the 
at a glanee, determine the numb"I' of  C' iga I'S object is  to IH'oyide a p ressed-steel knee which 
made, whether th" same a re made by hand, in can be manll faetll red by maehinery at very 

Crude oil burners for heatIng and cooking. Simple, 
efficieut and clJeap. Fully guaranteed. C. }I�. Jenkiutj 
Co., 1 10;; Harvard Street, Wasblngton, D. C. sp ryf>H to secure a good c i r c u l a t ion of water 

a rnund the "nose" o r  inner end of the plate 
lind the uniform diffusion of the water over 

bunching means o r otherwise. the register low ('ost.  The impro\'Pd 'knee possesses great 
I n q u i I'}' No. 37'14.-For manufacturers of cold keeping a('('onnt of the number of <' igarH cut.  st rength w i t h  a m i n i m lun of weight,  so t hat it  water pnints. 

tli .. up"pr and lowl'r surfaces of the plate to 
thp end that the plate cannot become cracked 
o r  broken nor can sediment accumulate therein. 

GAS-SAVING ATTACHl\mXT.�p. R I E S il  
and ( ' . LANGE, �ew Orleans, La. T h e  purpose 
o f  this invention i s  to p rovide a deviee adapted 
for 11"" in any system of piping whereby to 
e('ono m i z e  in the use of gaR for heating. l ight­
i r g-. and cooking IHll'[lOSt'R, and to so eonstrnct 
tll t' devi('" t h a t  it may he read i l y  and con­
vpnipn l l �' u " " l i  .. d a t  II IHU'npr o r  at  an,; point 
in t h'> s�'stem of "iping bptween the motor and 

C O PY-I I O L D E It . � C .  B . 'l'( ) w �ms , �I l les w i l l  not ('o l lapse undel' we ight a n d  strain, and 
C i ty, and W .  A. C.um lto � .  � ta(' .. y ,  )lont. The a t  tllP same time. does not appreelably in · 
invention prov idf>s a meH ns fo t" indi t-at ing to c rease the weight of the s t r ucture. 

- a stenographer a partienlar l inp of  m u nuserip t B RA K E �I E(, I I AX I S �1 .�W. II. S)II'l'H, 
from whith the ('opy is being t ake n .  I t pro- I'awtu('ket, It. 1.  An impt'oved brake mechan­
vidl's means for autom a t ic a l l y  ope rating an ism i s  her eby provided which i s  of a simple 
indiea tot' by the type w rit ing ma('h inp . or fo t' and dU l'able l'onst ru('tion. very effective in 
manua l l y  operating i t  b�' means of a (' rank . opera t ion,  and ' .. asily manipulatpd.  It  Is a r­
Automatit- m(�ans a re a l so employed fo t' re- r"angp(} to permit of heing set to any desired 
turning the indieator to the top of the ('01'.1'- degree of reslstanc .. a('eoi'ding to the use made 
holder on which it  is ioeated, t hereby saving of the ea r  o r  machine on which the brake 
the time and labor of the stenograph�r using mechanism is appl ied. 

FOR SALE.-Broaching or drawing press at H. bargain , 
Pratt & Whltlley make. Head 1 in. to 1M" In. Samuel 
HUll's :';ons, 22'J W est 10th Street, New York. 

I n q u ir y  No. 37'1ii.-�'or makers of steel curb link watch cbaillSi. 
" The largest manufacturer in the world of merry-�o " 

rounds, shuoting galleries and haud organs. For priceb 
unO. terws write to C. \V.  Parker. Abilene, Kan. 

I n qui r}' No. 37'16.-�'or makers of baling Dres.es for baling dry "woos. . 

The celebrated • .  Hornsby-Akroyd " ' Patent Safety Oil 
Engine is ouUt by the De La VerJ!ue RefrIgerating lIu­
chine Company. Foot of East 138th Street, New York. 

tht'  point  where the gas is to be consumed .  t h e  invention. I n q u iry No 3'17' �'or a steam engine fUrnisb 
. lIIAC I I I X E  F O R  (TTT I X G ,  E X PAXI l I XG, 

Lr B lt I CA'l' I X G  D E V I C I'; FOR VE H I C LEJ- ing steam for heating p�rposes and a safe, economic •. i 
A ( , E T Y LENE-(�AI-\ ( H�X E HATOIt.�G. K LA • W I I E E L S . --W. 10'. PltOBST, Chill icothe, Ohio. puwer. 

( ' E L I . .  Lakota, l\. D. This generator is so ar- AND B E AD I X (J T l 'B I';� OR FLliI� � .�J . !\II'. Probst prov ides by this invention a novel FOR 8ALE. -Patent for insect trap, for tbe United 
rang'ed that gas c annot escape through the CAR " ' l" L UJ L, Franklin.  Wa s il. The c onstruc- device fOI' lubrieatlng vehicle  wheels.  The States ;  or sell tbe rigbt to manufacturer in , ingIe 
ignora nce or carelessness of attendants, nor tion of this machine is  sueh that i t  may be construc tion I s compac tly arranged and de- �tal es. August Kaiser, 428 S. C .. l ifornia Ave. ChicIIgo. 
('n n I ne apparatus be wrecked by explosion at  r .. adily app Ued and fastened in position on a signed so as to not materia l l y  widen the l ll q ll i t'\' No.  37' I S.-�'or munufacturers of tri-
01' sl1bselluent to the opemtion of recharging boiler and convp nien t l y  ope rated to permit of whee l .  The pa rts are so connectc j  as to cycle frame •. 
I I ' p  g-ene mtor. The generator is removable cutt ing a tube to the proppr length for head- firmly brace the wheel when assembled for The best book for electriCians and beginners in elec-
bO L d ,\' and in a Rea lf>d ('ondition from its ing. or to cut an old tube foi' I'elnova l  f rom a use. tricity is " Experimental 8ciellce, " by Geo • .:\1. ! ; opki I l8. 

b ' 1 rl'h h ' ' 1 1  d h fI f 11y mH.il. $5. MUnn &. Co., publishers. 361 Broadway, : •. Y .  t a n k . so t h a t  i t  m a y  b e  ca nied out of doors, ' OJ er.  e m a c  me W I expan t e - ue or I ll' �I P I l\ G  _ VgIl I C LE. _ C. H. S �I1TH, pmpt ied. cleaned, and recha rged w ithou t per- sett ing i t  firmly i n  a tube sheet,  and ��� G reele�' , ('010. The body of t h i s  dumping co�;f�:tl.ry N o. 3' I 9.-For a macbine for making 
m i t t i ng I he escape of odor into the room. bead the .. nd of the t u be to securely hold vehic le is so arrangl'd as to dump simul tan- WANTED.-Art icles useful and ornamental , and pat-

V E'X T I LAT I XH-]o'AX.�\Y. HmtRow s ,  Thur- same in position in the hoiler.  !'onsly a t  both . sid!'s o �  t he vehiele o r  a t  one euted and unpatented novelties, for rnall order tr"de. 
m: Jl ' <1 ,  W. Va .  Thl' object .of this invention is T I I!1'-HA�nIE H .�B. C., A . �I. ,  and .T. )1 . side a t  a t i me. The invention is of such Henry Uinley, 122 East Wasbington Lane, Germun· 
to provide an improved fan for ventilating I 1-\('11 110)))0", . Osmond, � eb. These inven tors c haracter that it ma y bp a t tached to a 

mines. The blower and the ('asing WIthin have provided an improved t i l t  hammer of wagon, cart, rai l road t il l', mine car, or vessel. 
whi<- h it rotates are t apered. When used in a ·,simple construction which is very effective in 

tOWll , Pa.. 
I nq u ! 1'y N o .  37'20. -For makers of vessels from 

wood pulp or paper. 
Wishing to add a few desirable lines to a well-estab. m inI' the redu('ed o r  open end of the casing operation and a r ranged t o  permit of quitk ly 

is I O('a ted at the drift-opening and the exit- ya rying the stroke of the hammer according 
pipl' ext ended to a point where foul o r  impn re to the nature of the work under treatment. 
II i I' may he del ivered. The increasing inner The hammer may be used in any desired [losi­
spal'l' in the casing fmm its inlet permits ex- t ion within a vessel or othe r p laces. 
pllns ion of t h ,· " i l' anll ('onsequently a more REAT I XG- T'; X G I l\K�K A. ,jo�)o]s , Pitts-
rllpid discha rge t hrough the exit-pipe. field, �l ass.  The present invention, whkh is  

�'L'EA�I I H } A T l l\ (; A PPA RATTi S.�A. P. an imp rovement on one I) reviously patented 
HnooM)O]I�L, York. Pa. The p resent invent ion by �Ir .  ,T ones, is a r rang�d to insure a proper 
('owrs t'l'rtain improvements i n  steam heating e i rcnlation of the pn l p  o r  stoek when the vat 
H pparatus for w h kh Lettl'rs Patent were is being elllpt ied. and i t (l isppnse" entirely with 
p1 'evionsly gJ"anted ,t o �lr. B roome l ! . The im- the manually-wielded rakes now nsnally em­
provements herein p rovided a re designed to ployed for moving the pulp throngh the dis­
a ffo rd a simpler,  more p ractical and more charge pipe. 
eflident const ruetion of receiver which re- O L I VE CHI'S I I E H  AN l l  P I TT g R .�'V. L. 
eeives the water of ('ondensation f rom the �I()R"' S and Fl. D. S )I I 'l'H, Woodland, Cal . 'rhe 
radiator to the building and any air that ac- pnrpose of this invention is to p l'ovide means 
companies it, sending the air out into the fo r separating till' stones or pits from o l i ves, 
at mosphere and returning the water to the so that o i l  m a y  be made from the pure ol ive 
boiler. pulp,  and. if desired. a sp('ond <"lass of o i l  may 

VENTI LATING-�TO"E . --]o'. H .  S II A FJoJIt . be made from the pits and snch puip as may 
Burl ington. "'"ash. �II'. Kha fpl� ' :-; in vf>n t i o n 1'(>- ( ' l ing thereto after the separation. 
lates to sheet or cast i ron st ons. hy means (; l ' X-(,A H H I A ( j K �P. nFl Non)))OJ N �')O]1f1' and 
of whleh frf>Rh. ('010. air fl'om oll t :-; i d p  o f  the I'J . T]'m� 8 'l'u;):'r . � Hue Aubel', Pa l'is.  F'rance. 
b uilding t o  be hea ted and ventila ted is m ade I I n t h is i m p rovpd (',nriage the s l i <lewIIJ' Wh

.
kh 

t() pass b�tween un inner heated stOY" and an supports thp gun is movable in that which <"on­
nuter jacket and thence discharge into t he 

I 
eern� both the gun and the cradle.  The gun 

r()om, after which, as the warm a i r  cools and is mounted to s l ide In an Intermediate slide, 
settles to the floor, It  is taken from the room '

l 
the latter beIng a l so movable i n  the same 

by way of the stovepipe. dlrectlon on a guideway Integral with the 

MhlceJlalleous. 

I L L I T S I O N  Al'PAUA'l'ITS .�A. W. BOORAEM 
and l'" '1'. I ! OWAIlD, Brook lyn, N. Y. Two pat­
ents are granted to these inventors under this 
heading. The object of the fi rst invention is 
to p roduce in the minds of passengers the 
i l l usory sensation that the vehicle,  upon which 
the passengers a re carried, breaks th rongi'l icp, 
o r  th rough some medium analogous thereto. 

Jisbed mUllut"acturing busilJess, 1 should like to bear 
from inventors baving good patents to seJ1. 

J .  C. Cbristen. 
Main and Dock 8ts .. St. Louis, Mo. 

' ' ' q u i t" V  N o .  3"� I .-For makers of " Braune or 
};'<.tMcrJ.:"Y VS. 

Invent ors and parties desiring to bave patented nr ... 
t icles manufuctured please take nOl ice ;-An old e!'t:41J­
l isbed l'oiew Kn�Jand conceTI I , wit h Jarge experiellce in 
nlnJlu fucturing �nd marketiug speciu i t ics of different 

?-nd continuous t o  run upon a eomparative1 y , kinds. desires to obtain control of p�telJ f ed il lvent; iolls 
of mer i t .  Sl id would either purcbuse Bame outright or submarine way. 

The seeond invention is  designed more par­
t ic u larly to produce i l l u sions in the minds of 
passengers riding upon a sporting way sueh 
as a pleasure railway o r  p l easure canal.  

1l1l111u facture on royalty. All communicatiolls will lle 
eOllsidered strictly confidential, al ld we reserve the 
ri:.t:ht to reject any or all inveutions submitted. 

Address P. O. Box No. :116, 
Bridgeport, Conn. 

I n q u iry No. 37'22.-For tissue paper WIthout 
acid. NOX-HI'; F I LLA BLE BOTTLE. --,J. C. BErr­

LEU, Lan('aster, Ohio. 'rhis inv�ntion has for 
its object th.. p rovision of a non . n ti l lahle pr Send for new and complete catalogue of ScientiHc 

hottlf>. partr-; of which an' so ('()nst nH' t�d and and otht'r Books for sale by Munn & Co. , 3til nroadw:::- , 
Xew York. )-4'ree on application. 

('0I'relat ... 1 thll t  t her ('an not eas i l y  bp inju red J n q ll i rv  No. :t'23.-�'or makers of s"bOI. by the or dpl'ft nged h.v tamppring 0 1' b�r aet'ident. A dozen. or a shoe with WOOdf ll sole und leather uppers. 
furt her ob.led. of thp invention is  to provide a 
dl'vl<-e whereby when an at tempt is madl' to 
.. xhaust a i l' from the pu ssageway t.he bo ttl e  
will  be dosed. 

NOTE.-Copies of any of these patents will he 
furnished by ]\funn & Co. fol' ten eent8 e"eh 
Please state the name of the pat'!' PTee, tit Ie  of 
the invention. and date of this paper. 

Wanted-Hevnh;tiouary Documents, Autograph Let· 
ter�, .J onrllaitol. Prints. 'V"ashington Portraits. Early 
Anu"riclI ll I J l n �tr' l t ec1 :\1agazine�. Early Patellts signpd 
by Presidell l �  of the Uuitec1 Rt /l t es. Corresponden�e 
su l i t'it ed. A ctciress C. A. M •• Box 17:;. New York. 

I tul ll i .·y No. 3'�'I .-�'or makers of pressedartlclea 
m llt h! t"r " I I I  paper pulp. 

© 1903 SCIENTIFIC AMERICAN, INC.



JANUARY 24, 1903. Scientific '-merican. 
INDEX OF INVENTIONS UTOOD or METAL 

For wblch Letters Patent of the " Wnl"llrP.1I'1C .... �!!!!I! 
United States were Issued WIthout Steam POwer shoa14 

for the Week Ending �1;r":'OO�d l!""��o;:. 
January 1 3 .  1 903. ... . . ·WOod.working 1IIacIaIDcy. 

B-lAtllos. eta. 
A N D  E A C H B E A I U  N O T H A T  D A T E. IIlNECA PALLS MRI. co. --,y.�.�:a:: 
[See note at end of JIst about copies ot these patents.J 6P�WIder St •• �aec;j F""' N. �------------------

Adding machine. J. C. Lotterhand • • • • • • • . •  718. 486 
Adjustllble chair. T. M. McKee • • . . . • • . . • .  718.372 
Air brake cyJlndero ot engines aod tenderll. 

lustantdoeOll8 release tor the, T. A. 
Seery . . . . . . . . . . . . . . . . . . . .  . .  . .  . . • • . • . . .  71 !!.533 

All' or other aerltorm Ould.. Ilpparatus for 
the lIquetllction ot. C. Joly . • • . . • • • . . .  718.572 W· Cl h W· L h Alltrlfrlction end thrust device. 1:1. S. !lve· Ire ot I re at Bala
l
:�: e's��pe-';'�;'t" d;'�t" ��j,: " p .. 

71�}!: 718. 11 1  
. , 

. 
. , 

Balem��� A': M: ' i�'nde'; 
.: : : : : : : : : : : : : : :  :. : : : m:f:X Electrl·ca. lly-Weld·ed Balloon. seamless rubber. D. Harrl • . . . . . . .  718;121 � Balik. savings. J. H. Zimmer . . . . . . . . . . . . . .  718. 184 

Bath cabinets. head cap tor vapor, J .  B. 
Davison . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  718.435 WI· re Fa. brl· CS 

Bllttery. See Electric battery. � �:;�':.�{. i. ��
g

�,!,:,� : : : : : : : : : : : : : : : : : : : : m:�� ---------------
Beurlng. roll�·r. A. E. Henderson . . . . . . . . . .  718, 122 P f t d 'lUI' t I f - II Bearing, .baft and axle, H. O · Relll;r . . . . . .  718.376 e..ncl er ora e .l" .. e a 1(1�8 Beer pipes. device tor cleaning. A. Muller . .  718.50:1 
Bell. C. Bauknecht • . . • . . • • . • • • • • • • • • • • • • •  718.241 Manufactured by Bell

p���nl�h":u!�
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I
� . . � 718. 432 CLINTON W I R E  CLOTH COMPANY, CLINTON. MASS. 

B .. 1t shltter. Leahy & Parmlter • • • • • • . • • •  718,262 
B.,ndlng machine. J. Krueger • • • . • • • • . . . • .  718.478 

BosTON N&w YOKE CHICAGO SAN FRANCISCO 
Bev

��n
an

� . .  ����� .. .  �����.�� .. .  �: . �' . .  ����: 718.344 THE M I
ET� ... &n!'EISS KEROSENE B�verllges. apparatus tor dispensing gas Im-

, to 60 H. P. and GAS ENGINE pI'('gnated, E. Adam . . . . • • . . .  , . . . . . . . .  burDB K ERO/!!iEN"E cht'nper and Bi('ycle leading attachment, J.  B. Davis . . . .  wer than �hlle. Automatic, Bicycle seat post clamp, J. H. Rast . . . . . . . .  simple. reliablt:. N o electric hat-Bilge water discharging apparatus, J.  R. terv or flame used. Perfect �Ia-
Jobin . • • . . . • . . . . .  , . . . . . . . . . . . . . . . . . . . . 
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8toragt! batteries, pumpf. a� 

Boat, submal'hll', C,  B.  G illette . . . . . . . . . . . a powy. P;-ll��t. Boller wllter gllg.,. swam. .'. Strandberg • . • 
ADI 2S0·1p3ST�EI'D"'" B

ST!,. NEW YORK. Book and carbon carrier then'for, manifold, I' 
G. B. Doyle . . . . .  , . . . . . . . . . . . . . . . . . . . .  lII ... V.�.t'A�c:.!.f-'.fi!¥��� Book mark, P. Swan . . . . . . . . . . . . . . • . . .  0 . .  Gener:Ltor Se t. Paris�llollitloD,1 900, BOl'deaux mixture aud making same, F. J. Gold Medal. Pan-Americnn Ex-Smith • • • • . . • . . . . . . . . . .  , . .  , , . , , . , . . . .  , 718,537 position, 1901.  Geld Medal. Charleston, S. C., E.zposition, UIU:t, BOrd:.
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Bottle. non-reOlllng. L. E. Wentworth . . . . .  718.407 
Bottles. apparatus for simultaneously filling T
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e a number at. Hyden & .$lmon880n . • . • . •  718.206 P 

Bowling game. O. SchwldetzJ<:r . • • • • • . • . .  � .  718.391 Threadlolr aDd CDttiolr MachiDe 
Bowling game apparatus. coin operated. R. It has our Standard Adjustable Quick 

E. Gatter • . . . . . . . . . . . . • . • . • . . • • • . . • . . .  718.338 =�:!fe:tn.�.,!l��I::a�i::'!� ;1�� Bo
x B���k�:

tle
.
s
: . .  ����� . .  ����' . .  ���.: • �' . .  �: 718,081 . ����: �� �r:::�n�.:� !t��:!�� Brick machine. C. E. Hendrl!,ks . • . . • . . • • . .  718. 1 23 Ing while In motion openea to permit Brick or tile cutting mac1ilnes. receiving pipe belllP.' cut and closed in.tantly 

table tor, J.  Bell.lng . • . . . . . . . . . . • . . . 718.078 and positively. Send fOf' Catalogue. Bridle bit, reversible. H. P. Smith . . . . . . . . .  7 18, 539 THE MERRELL MANUFAC­Brush. J. R. Grundy . . . . . . . . . • . . . . . . . . . . . •  71 8,341 TURING CO.. 301 Corti.s St .. Buckle. F. Barr . . . . . . . . . . . . . . . . . . . . . . . . .  718.240 
Bumng machine. J. A. Pille . . . . .  718. 154, 718. 155 
Building block litter. L. P. Normandin . . . •  718.506 
Bu:ldlng block manutactur10g machine, L. 

P. Normand1o . . . . . . . . . . . . . . . . . . . . . . .  718.507 
Building construction. H. D. Conway . . . . .  718.429 
Building sobstructures. making. J. M. 

Ewen . . . . . . . . . . . . . . . .  . . . . . . . .  . . . .  . .  . . .  718.441 
Botton. collar or culf. A. H. Stemme . • • . . .  718. 16!! 
Button making machine tool holder, G. W. 

Pelton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  718. 578 
Cages. lifting ralls tor self-dumping. H. L. 

Jackson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  718.4tl3 
Calculating machine keyboard. W. T. Tread-

way . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  718. 176 
Calipers. Vernier and micrometer. F. G. 

GAS .ENGINE 
IGNITERS 
for Marine, StatU)Dary and 
Automobile enlrtnes. Will 
IIIIve their cost many times 
over In one year. 

Write for circular .. The Carl isle & Fi nch Co . . t83 Eo CUfton Ave., Ciuciunatl, 0 

Dust Ilrreater . . for hot all' pipes, L. D. 
Young . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  718. 591 

Dust guard, J. W. Green . . . . . . . . . . . . . . . . . .  7 1 1l . 4G2 
Dye and making same, blue wool, A. Weiu-

berg . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7 1 8.181 
Dye and making same, sulfurized cottOll,  L. 

Haas . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7 1 8.342 
D�n·, t'ed 8Z0, P. Julius . . . . . . . . . . . . . . . . . .  7 1 8, 356 
Dye, red azo, Schraube & Volgtlu.endcl" 

Tetzner . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . .  718.389 
Ellws trough bllnger, E. E. Brott . . . . . . . . .  7 1 8.085 
Edge gage. E. A. Stigglns . . . . . . • • . • . . . . . .  718. 586 
Educational f'·llme. J. H. Prosser • . • • . . . • . .  718.520 
Egg separator, J. L. Voigt . . . . . • . . • • . . • . . .  718.179 
Electric battery. lI. R. Hutchison • • • • . • . . .  718.205 
Electric cut out, C. Wllgner . . . • . . • . • . . . . .  718. 405 
Electflc motor. I�. S. Pillsbury • • • • • . . . . . .  718.518 
Electric motor or generator, J. A.  Tltzt'l, 

Sr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  718.588 
Electrolytic apparatus. M. Haa. . . . . . . . . . .  718.249 
Electromechanical movement, E. S. Lori-

mer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  718.212 
Electrotype plates and molds, machine for 

planing. Elliott & Sbaen . . . . . . . . . . . . .  718.245 
Elevator, W. H. B. Teamer . . . . . . . . . . . . .  718.230 
Elevator. G. W. Nlstl<! • . . . . . . . . . . . . . . . . . .  718. 374 
Elevator stop device. automatic. G. W .  

Nistle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  718, 375 
End gate. A. J. Dlggln • . . . . . . . . . . . . . . . . . •  718. 196 
End gate. vehicle, A. FI.cus . . . . . . . . . . . . . .  718, 1 1 5  

Young meD aDd women i n  ""arch o f  Per­
manellt. Profitable Employment. will ap­
preciate our Dew. easy method of selling 

ALUMINUM COOK.ING 
UTENSILS 

Write to-day for onr plan. 
It's the beat ibiDg you ever .. w. 

. IIM Aluminum Cooklnll Vtensd Co. 
l District 5. Pittsburgh , Pa. 
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Engine mufller, gas or gU80lhw, KurUs & 'I Patents Trade Marks Miller . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ·718.131 
, , Engines, cooling meaus for explosive, I!\ A. CO PY R I G M  tc 

Eng��:' ';'i�i�� ' d��i�� . f�; . ��j,i��i��,' 'Ii: . F: 718. 482 1 TSs e •• 
Wallmann . . . . . . . . . . . . . . . . . . . . • . . . . • • .  71 8. 552 Addre .. MUNN a co., �¥f=te. 

Envelop. E.  H. Cbrlstensen . • . . . • • • . • • • • •  718.426 omoe ot the SoIENTIFIC �EBICAN Explosion englu". J. A. O.tenberg • . • . . . . .  718. 51 1  8 6 1  :&...a4w.y. New York. Fabric pin. G. W. McGill • . . . .. . . . . • . . . . . . .  7 12. 272 Bnmch 081 .. : 6eli F St., Wa8hl.,.tou, ». .",  
�'Iabr�c8Sh:�':�8i���� . ,
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��� 718, 151 

Hand-book Sent Free (In Application. 

.'are Indicator. Kuntzen & lillhle . . . . . . . . .  718.259 

.·armlng Implement. W. B. Smith . . . . . . . .  718.226 
Farrlery machln�, S. J. McDonald . . . . . . .  7 1 8.271 
Feed cutter, W. G .  St . •  Tohn . . . . . . . . . . . . .  7 1 8.289 
Feed tripping m�challl.m, J. Parker . . . . . .  7 1 8,514 
.·eed trough. J. J. Smltb . . . . . . . . . . • . . . . . .  718.540 
Feed trough tor animal., J. H. Snow . . . . .  718. 287 
Feed water heater. locomotive. A. T . •  ·ox • •  71 8, 200 
Feeder, calf, If', 'V. Moseley • • • • • • • . . • • . .  71 8,270 
Fence tool, wire, l�\ Canfield . . . . . • . . . . . •  71 8, 24:1 
Fertilizer distrlbut,-,·. E. .'. Needham . . . . . •  718.5114 
File and rt'gister tOl' papPl'S or docnments, 

letter. R . .  Kolb . . . . . . . . . . . . . . . . . . . . . .  . 
Filter, G. M. lillt.·Upt'l' . . . . . . . . . . . . . . . . . .  . 
}!"nter, oU,  C. A. Coun • • . . . . . . . . . . . . . . . • •  
}!'ilter press, W. Somml'r . . . . . . . . . . . . . . . .  . 
Fire alarm · pistol, C. E. Lumba r . . . . . . . . .  . 
}I'ire extingulshlug sprhlk h'l', 4utuwu.ti<.', \V. 

718.258 
718. 358 
7 1 8.428 
7 1 8. :197 
7 1 8.21 1 

L. Cooper . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 1 8.566 
}I'{reproof bullding constructioll, J.  rr. 

O' Brll'n . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  71 8.214 
}I'lreproof flum', H. Ma ring • • . . . . • . • • . • • . • . .  71 �,267' 
Fish grllppl<'. C. A. Blndb"mm�r • • • • • . . . . .  7 1 8.079 
l!'lsb line I'l'pl l't'taillillg devicl', C. A.  'l'l'pd-

wpll . . . . . . . . . . . . . . . . . . . . . . . . .  • • . . .  . . . .  718.589 
.'Ishlllg "�t'I, A. W. Bishop • • . • . • • • . . . . . .  7 1 8.416 
Fluid contailwl' 01 '  l't'Cl'ptaclt', C. ii" Kade-. 7 1 8 , 357 
I!'luld pressure mt·'chull isw, H. n. lindon, 

7 1 K , -I91 to 71 8.493 
Fluid und(>r pr('SSUl'(>, mE'ans for tl'ausmit-

tlng. W. S. lIalst·y . . . . . . . . . . . . . . . . . . .  7 I 8. 2IlO  
Flu.blng tllllk. clost' ! .  W. A. Wlfllums . . . . . .  718, 560 
.'oldlng box or crat<-. A . . B. JUt1ulth . . . . . . . .  718.255 
I!'oururinier machine a ttachwl'ut, \Vl'bb & 

Pillsbury . . . . . . .  • . . . . . . . . . . . . . . .  . . . . . .  71 8.406 
.'rlnglng muchllll'. A. S. lIorlllcbt'r . . . . . . .  7 I !! , 459 
}I'ruit [Jacking a[Jpdl'atlls, BI·t\un & Hcott , , 718,308 
.'urnact·. H. L. M�Yt-" . . . . . . . . . . . . . . . . . . . .  718. 497 
Furnace blast appuratus, downdratt, R. 

W. Hamann . . . . . . . . . . . . . . . . . . . . . . . . . .  718.453 
.'urllItUl'e nllil .  R. L. Ellery . . . • . . • . . . . . .  718.331 
FUHP, sbell perCUSSion, W .  RUt'gg • • • • • • • • •  718,282 
Uawe o.pal'atus, R. J l'l'lund , . . . . • . .  , . . .  , • . .  71 8,353 
Uame board, cOllvprtibll', N. B, Stone . . . . . .  718,290 
Game table. J. '1'. N I�ntimp . . . . . . . • • . . . . .  718. 1 47 
Ual'bage burlll'r aud water heatpl', J, Mann 718,400 
Garment clasp. A. H. Cobo . . . . . . . . . . . . . . .  71 8.314 

THE B. F. BARNES 
WATER EMERY 

TOOL GRINDER. 
SwlDIf8 • 114xe-IDch WheeL 

f
t =&d}!D!::;i;)!�tr:!t:r u:!q:I�; . 

i-beel. Easily manIpulated Bnd t'allnot 
o;!8� P��:I� ���b��

t
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Grinder on the market. on re1luest 
B. F. BARNES COM PANY, R.ockford, lII. 

KNOWING HOW� 
G as  Engines should be made and making them 
to conform to our own high standard gives the 

OLOS GAS and GASOLINE ENGINE 
a p1'96t1l'e which h .... been confirmed b y  the test ot 23 
��rs�J'r'::'t\\e��tie':��I�

s
si��\'fcl�����a.: It':'Wf�� 

that Is only attained by mecllsnlcal �rfeetlon. Station­
ary En....B'lnes. 1 to 50 h. p. Portable 1IlDIIlnes. � 8 and 12 
h. p. Write tor Illustrated catalogue. 
OLDS MOTOR WORKS, 2 1 6  River St •• Lansi ng,  Mich. 

� II<w FRANKLIN 
MocIel Shop 

The Frank l i n Model Shop. 
Experimental work for Inventor.; any· 

��I�����::'::og�S!�J:i:":¥o� 
colleges. Exblllition models. Introduc-
�� �g'l

l
��,?1I'a�I'i-.�te:.�r::

c
:,e�el� 

Inventions perfected. DrswlnJlrs and de-
81""s worked out. t rom Inventors' Ideas. 
SenC1 tor circular 9. 

PA RSEJ.L & WEED, 
129-131 West 31st Street, New York. 

f Garment fastening dr-vict', H, E. }4'hlDey . . . .  71 8, 113 
=- Garment supportt!l', H, Btlvlt'r . . . . .  " . . .  , 718,304 

Marbach . . . . . . . . . . . '. • . .  . .  . • • . .  . .  . . . .  . . .  718. 266 
Cameras. sensitized plate tor photographic. $1 Y EARLY FOR R E PA I R S .  T H E B R I G H T  W H I T E  L I G HT F O R  

MA G I C L A NTE R N S  It hU been found that it costs • Brooks & Watson _ . . . . . .  : . . . . . . . . . . .  718.242 
Can or vessel satety attaehment. L. Ke88ler. 718,475 
Canopy support. J. Mugfnr . . . . . . . . . . . . . . . .  718,370 

!,�:e.l:'�:I::l �':e� ��
ep H tl lment supportN', Bloom & Mt'nsol' . . . . .  718,418 � Garment SUPPol'tl'r tlttachmpnt, l� . L. Pitts , 7 1 8, 278 . 

Gil. and al,· mlxt" ', J. F. W. Jost . . . . . . .  7 18. 472 A I80 for Bromide EDIar,nng. Copying. Photo·Engravlng. 
Intensely brliJIsnt. very portable. burns kerosene. coots 
1 cent per hour. Spnd tor copy �'rankJln Institute award 
and lists of Stereopticons, MovlUl! Pletures and Slides. 

Car brake, emergency. H.. Fresh . . . . . . . . . . . .  718.448 
Car .door. F. L. Greer . . . . . . . . . . . . . . . . . . . .  718.248 

· Car draft rigging. railway. H. Bruns . . . . . .  718.563 
Car fender. J. F. Verner • • . • • • • • • • . . . . • • •  718.292 
Car. railway. C. Zimmerman • • • • • . . . . • . .  718.236 
Car root. J. J. McCarthy . . . . . . . . . . . . .. . . . . .  718.145 
Car)A;ns, manutacturlng electrolytic or dec-. trlc light. H. H. Dow • • • . . . • •  718. 437. 718.438 
Carl!uretlng apparatus. all'. T. H. J. Leck· 

!\and • . .  • . .  . . .  • . .  . . . .  . . .  . . . . . . . . . . . . . .  718,361 
Card clothing, means for securing, Jones It 

White . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Carding engine, G. Laurency . . . . . . . . . . . . .  . 
Carding machine teed mechanism. H. Kemp. 
Cl\rrlage spring, J. MallJe . . • . . . • • . . . • . • •  
Case, D. H.  Sanders . . . • . .  , . • •  0 • • • •  0 • • • • • •  
Cash register. J. P. Cleal . . . . . . . . . . . . . .  . .  
Castel'. Rentschler & Kaefer • • • • • • • . • • • •  
Castel'. ball. M. Hagle . . . . . . . . . . . . . . . . . . . .  . 
Cautery. J. P. Muller . . . . . . . . . . . . . . . . . .  . 
Cementation process, A. Frank • •  0 • • •  0 • • • • •  
Centrltugal regolator. Indirectly acting. C .  

Schmltthenner . .  . . .  . . . .  . . .  . .  . .  . .  . .  . .  • .  718.221 
Chair. See Adjustable chair. 
Chair attachment. rocking. F. Siegrist • • • • . .  718.394 
Chuck. work holding. De Laval & Chisholm 718.573 
Chum dasher. rotary. M. J. Stetson . . . . . .  718.227 
Chute h"ad • •  wlvel. P. B. Clarke . . . . . . . . . .  718.092 
Cistern. D. Lemley . . . . . . . . . . . . . . . . . . . . . . .  718, 483 
Clipper. hair. G. H. Coat"s . . . . . . . .  ; . . . . . .  718.095 
Clocl<. geographical, I .  F. Phells . • . .  · . • • • . •  718, 579 
Cloth, tenting. A. Mltchelsen . . . . . . . . . . . . . .  718. 499 
C1othes · lIne". F. S, Brown . . . . . . . . . . . . . . . . .  718.086 
Colfee mill. W. Pearcy . . . . . . . . . . . . . . . . . . . 718.515 
Colfee roaster. electriC. G .  C.  Lester . . . • . .  718. 135 
Collar toundation. A. M. Webe ... . . . .  , . . . . .  718.294 
Combing machines, pressu"e appl;rlng device 

tor rolls of. Smith & Ambler • • • • • • . . .  718.285 
Conveying apparatus. G.  A. Ameden . • • • . .• . 718.185 
Corn hus\<1og machine. F. C. Iellield • . • • . . .  718.462 
Com picker. J. M. Gallaher • •  , • • • • • • • . . . .  718.337 
Cot. told1og. C. G. Rundgvlst • • • • • • • . . • . . . .  718. 159 
Cotton thinner. G. L. Green . . • • • • . • • • . . . •  718,451 
Cow.' talis, device tor preventing the 

.wltchlng ot. D. McLellan . • •  • • • • • • •  718.273 
Crate. shipping, E. G. Tufts . . • • • • . • • . . • . .  718.402 
Cream and butter separator. J. G. Cunning-

ham . . . . . . . . . . . . . . . . . � • • . .  . . .  . . . .  . . . .  718,319 
Cross tie and rail tastenlng. A. B. Allen . .  718,� 
Crucible shaker. W. S. Mather . . . . . . . . . . .  718.<194 
Culinary vessel. W. M; Merritt • • . • . • • . . • . .  718.367 
Coltlvator attachment. W. Holfert • • • • • . .  718.3110 
Cultivator. harrow. S. M. Davis • . . . • • . . .  718.434 
Corrents. generating altemat1og. C. S. Brad-

ley . . • . . • • . • • . • • . . . • • . • . • • • . .  718.083. 718.084 
Curtain cord catch polley. G. M. Framp-

ton . • • • • • • • . • • • • . • • . • • . • • . • • • • • . • • • • • .  718.447 
Cushion tor chairs. etc .• W. '" B. Ritter . • •  718.524 
Cushion spring, W. R. Smith . . • • . . • • • • • • . .  · 718.541 
Cut olf tor drain pipes. automatic. L. E. ' 

Lemley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  718. 134 
Cyan'methyl derivatives at aromatic amlds. 

making. O. J. Graul . . . . . . . . . . . . . . . . .  . 
Cycle wheel. motor. A. Clement . • . . . . . . . .  
Damper regulator. steam boiler. F. H. 

Cyrenlus . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  718.100 
Dental engine attachment. C .  R.  Ba�ford . .  718,561 
Dentti) finishing strip package, J. A. 

Thomas . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 718.401 
718. 107 
71 8.498 
718.209 

Dish washer. A. M. Dunder • .• . . .  _ • • • • • • • • •  
Display stand. P. Misner . . . • • • • • • • • • • . . • .  
D1stllJlng apparatus. portable. J. Klrkaldy. 
Door closer and Insect excluder. combined. 

J. A. Rainsey . . . . . . . . . . . . . . . . . . . . . . . .  718.581 
Door book, A. E. Strang . . . . . . . . . . . . . . . . . .  718. 169 
Door loek and hurglar alarm. Handy & Bos-

tord . . . . . . . .  . . .  . .  . . . . . . . . . .  • . .  . . . . .  . . .  718.454 

repair. That �B1ui wtlll for 
their superior malLe aDd 
durability, doem't It 
There iI DO 
nomlcal or 
engine made 
L�:h 

Wolls. OII .nd Gas Wel ls drIlJed 
by oontraet to any depth from 50 
to 3000 feet. We also manufac-
���

n
�£"���

h 
::;s

ry
�.!.

n
p'�� 

1IBIIle. Portable Horse Power 
���':,�}� �

e
tg' �Il��t. 

Write ns stating exactly what 
Is required and send for 1IIW1-�.!)�tra�tedC��C�B�ta�Wri'·SJ:�L�8 co. YU&K, U. s. A. 

The " Wolverine " Three 
Cylinder Gaeollne Ma· 
rine Engine. 
The only revenlng an d  II!lf� 
starting gasoline englne on 
the markel. Ltghtel" engine 
fo the power built. Practoi­
cal ly DO vibration, Absolute­
ly ... &. Slugle, double and 
triple marine :lDd stationary 
moton from "--to 30 H. P. WOLVERINE 

MOTOR WORKS. 
G rand RapidS. Mich.  

T K IS .  ____ _ 

GRINDER 
PI�n:r �CI='l:o 

n
�u;:;ert ,ltg 

water. Alw8ys ready for nse. Slm· plest 10 construetlon . most emclent 
ID operation . Price W(U fnt� ... Bt !/flU. 

W. F. ,. "N O. HABNES CO •• 
Established 1812. 

1999 Ruby St., Rooktord. Ill. 

1 CO � Automatic Machines 
q.: 'J c. .. 

FO R  
.\ Q . y .  FORM I N a WIRE N .... Q from coll lnto shapes .Im\lar 

� � to cuta. We can furnish ma-'=, 1 chines. or Jlroods. as desired. 
o Dr *"d for CatalogUe. 

� � BLAKE & JOH NSON, 
P. O .  Box 7. WATERBURY, CONN. 

D :.... H O L D E N  
Door telltal<!. T. O'Toole . . . . . . . • . . . • • . • . • •  718,377 
Dratt equallser. B. Washam . • . • • . • • . • • . .  718. 1 80 
Dian j!quallser. N. E. Bltlley . . . . . . . . . . . . .  718.2.'11 
Dratt regulator. S. F. Hicks . • . . . • • • • • • • • •  718. 1 25 
Dredger. R. A. Perry . . . . . . . . . . . . . . . . . . . .  718,276 1 
1JrIll. See Grain drill. 
Dumb walter satety appliance, H. Dono-hoe • • • • • • • • • 0 • • • . • • • • •  0 • • • • • • • • • • • • • • • •  718,328 

c 1\ ,  I\ l  l J l AT l  T RU ST B LDG  P H I L A  P A  

R0EGE'A'LEO" ICE MACH I NES 
l I � 1 I "  < f ' 

UaB burner, tncandpscl·ut, C. Scott-Sut'll . ,  718,532 
Uas goV('rnOl', J,  Zander . . . . . . . . . . . . . . . .  7 18, 592 
Ut�ar, worm, G. Stap-ble . . . . . . . . . . . .  , ' , .  718,398 
Hltlss anllPaling tlppal'atu8, W. D,  K(�Yt�s . .  718,257 
( l rllin drill. .' . It. Packham . . . . . . . . • . . . .  71 8. 512 
n rain drill disk furrow openel's, bpal'ing 

for. F.  R. Packbam . . . . . . . . . . . . . . . . . .  718,513 
( ; ro.in, machine for separating garlic and 

cockle from. J. H .  Dawsoo . . . . . . . . . .  718,321 
( � l'u in separator blower pipe, J. Kil'stel' . . • •  718, 522 
G rlltt'. I. D. Smead . . . . . . . . . . . . . . . . . . . . .  71 8.536 
Grinding macbhw, M. O. Kasson . . . . . . . •  7 1 8,474 
Griudlng muehhll', G. M. LuthpI' . . . .  " . . .  718, 488 
Gl'oovt" cutting wacb hlt", W. G. SanIJOl'n . .  7 1 8, 53u 
Hair pin, E.  Bl'own . . . . . . . . . . . . . . . . . . . . .  7 1 8, 1 �N 
Hanlf'ss tOle bl'('llkillg aud training hOl'Bl'S, 

W. D. Cal'son . . . . . . .  , . ,  . . . .  " . . . . . . . . . 718, 425 
Harvcstt'r and huskel', COI'II , J,  Y . ,  'V . ",r " 

& W. Campton . .  � . . . . . . . . . . . . . . . . . . . .  7 18.564 
Hat poll.hlng machine, Rusenberg & Chill" 

tier . . . . .  . . . . . . . . . . . . . . . . . . .  . . .  . • • . . . .  718.280 
Headlight. F. KIlPI)rcl . . . . . . . . . . . . • • • • . • . .  71 8.208 
H .. atlng turnllC�, F. H . .  Dllnlels . . . . . . . . . . . .  718,433 
Hedge trimmer, il'. S. Voorhpps • • . • . • . . • • . .  718,404 
Heels, etc. , cusblon tread t01', H. }'. Rooney 718,526 
Hinge, door, J. M. C a n non . . • • . • • . • • . . .  , . .  718,423 
Hoot plld. yil-Idllll(, '1'.  Ryan • . • . . . . . . . . .  71 8. 386 
Hook, C . S. PUl·tly . . . . . . . . . . . . . . . . . . . . . .  7 1 8, 2 1 6  
Horizon, artifiCial ,  J. T.  Edwards . . , . . . . .  7 1 S, :laO 
HOI'seshot's, ovprsbm'· for, e. Scudder . . . . . .  71 �, 392 
Hot air register. t · .  H. 1o'.,ott'r . . . . . . . . . . .  7 1 8 . 446 
Hydraulic IlPlla,·at".. A. H .  Cl1rdellll . . . .  7 1 �. 424 
Hydl'Ocarbolls uuu a lcobol allti products 

th�r .. ot. solidifying vola tilt·. A .  H .  
Cronl'mt.yt'r . . . . . . . . . . .  " . . . . . • . . . . .  , . .  718,318 

HydrogNI tmltlU frow furnace gases, Illak-
ing PIl l'", "T. G .  Waring • • . • • • • • • • . .  , .  71 8, 556 

Ice .. Ievlltor, N. H. Trask . . . . . . . . . . . . . . .  718, 1 75 
IncubatOl·. F. C .  I(pck . . . . . . . . . . . . . . . . . . . .  718.479 
Inhaler. C. W.dlI'ayl.,r . . . . . . . . . . . . . . . . . . . . .  718,400 
Insulating lining and making Sl1ml-, G. B. 

Paillter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  71 8,378 
Internal combustion Pllgille, Langdou-Davles 

& Soamt'. . .  . . . . . . . . . . . . . . . . . . . . . . . . . .  71 8. 481 
Jar wrench, E. }'. Tit'malln . . " . . . . . .  , ' , .  7 1 8 , ] 74 
Jolner's  clamp. W. R. Tucker . . . . . . . . . . .  71 8. 547 
Journal bearing, Monson & Smith . , . . . . . . . .  7 1 8, 1 41 
Journal box. J. W. Stpphenson . . . .  7 1 8, 584. 71R. 585 
Kaleldoscop .. . U. D1pm . . . . . . . . . . . . . . . . . . . .  7 1 R . :l26 
Lac," pdgtng, M�rrnw & Collins . . . . . . . . . . . .  7 1 �. 1 39 
Ladlp crane, F. A. Rundlp . . . . . . . . . . . . . . . 7 1 S, 1 60 
Lamp m a n tl('s, loop for incandpscput, Si-

mon & Eisler . . . . . . . . . . . . . . . . . . . . . . . . .  7 1 11 . 22:1 
Lamp, milwl" s, J . .  Tacobson . . . . . . . . . • • • . .  7 1 R , 1 28 
I .. amp sn('k(·t, 8wit('b, F. D. Spear . • . . . . • .  71 8, 583 
LampR, trpating Illowprs for direct current 

plectl'ic, M. "\\7 .  Hanks . . . • • • • • • • • • •  0 • •  71 8, 455 
Lantern. B. J. Downing . . . . . . . . . . . . . . . . . . 718, 1 05 
Latch. W. H. H. n .. ckpr . . . . . . . . . . . . . . . . .  7 1 8 . 1 Cll 
Lens wrappN·. E. Riggs . . . . . • • • • . . • • . • • . .  7 1 8 . 523 
LPn .... or the Ilk... t .. mple Ilnd spring clamp 

for. E. L. I.embk� . . . . . . . . . . . . . . . . . . . .  7 1 8 , 36.1 
Lewl. bolt. N. W. Rancourt . . . • . • • . • • • • . • .  71 8.582 
Uttlng jack, scr�w, J. C. Covert . • • . . . . . .  71 8. 431 
Ltgbtbomw or simnar apparatus, J. A. & 

W. T. Purves . . . . . . . . . . . . . . . . . . . . . . . . .  71 R.21 7 
Lime or Ct'ment kiln, C. R. Ratch .. ldpr . . . . .  71 11.075 
Linolt�llm, mallnfactur� ot path.lorut'd, lUte 

& Popp.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7 1  R.·I  77 
Liquid separator. ct'ntrlfugol,  C.  A.  & o.  

W. Hnlt  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7 1 R . 4fll 
Loat tormlng dt'vkp, .T. R. Ht'�'dt . . . . . . . .  71 R. 1 24 
Lock. Rf'(� Dool' loC'k.  

WI LLIAM�, BRO WN & EARLE. 
Dept. 8, 918 ChestDut St .. Philadelphia. 

YOU ARE EASY 
It yon need a carpenter to help yon repair your roof with 
Warren's Natural Asphalt Stone Surfaced Rooflnl( 

au I !Dell The best· and most. ser-
,,'  :� ,' 

, ........ �� , • � I I 

viceable prepared rooflnJlr 
on the market. It I" dur­
able, fire-orod. Ilnd 0088 
nnt require pa1otlng. 

Comes ready to lay In 
roll. contalnlna 108 sq. ft. 

Warren Chemical & Mig. Co., 1 7 2 Broadway, New York 

WELL DRIL�I.G 
Machunes 

Over 7 0  Rize. a n d  styles, for driJllng either d ee p  o r  
shallow w e l l s  in a n y  k. i n d  of soil or rock Mounted 
on w beels 0 1' on Bills. With engine& or norse powers. 
"trong. simple and durable. Any mechanic can 
oper"te them easily. Send for catalog. 

WIL LIAMS BROS., Ithaca. N. Y. 

; 

EVANS 
Vacuum Cap 

W III Make lIalr Grow. 
This appliance will mlUJllSl;(e the scalp, and 
force R ht.Blthful circulation. It will stop 
hair fTOUl fallfug out and restore a Donnal 
)E'I'Clwth where If\'t! folltcll!H e.ziflt. We re­
fund the ful l  pu1't'hnse prh:e if it does no*' 
gh'(> B8t1Bfaction within thirty day .. 

For fal1 partiC\lla-n addreaa 
EVANS VACU U M  CAP CO . . 

Fullerton Bldg. St. Lou ... Ho. 

The· American Industrial Association 
258 Broadway, New York City 

Is now 10 the market to buy. sell or e.xchBllJle hlJlrh­
grade personal property. stock.. bonds. or I'f'al estate. 
Also to aet as financial ""ents. attomey. and promoters 
In cases of strictly reliable and meritorious properties 
or lDventlons. 

Best of Banlc Bt/ert:rteu (ht1en and BeqmmI. 

II �S:�t;;e�::;I� 
I nstrument. 

MANUFACTURED BY W. &. D. MOGEY. 
Bayonne City. N. 1. 

Ir Send for Catalogue. 
Lock t�l1talp, J. l\: ut'I'hpT . • . . . . . . . . . .  " . . •  
I .. o('kpt, L. A .  Rlarklntnn . . . . . . . . .  , . . . . . . . 
Loom , automa tl(' fill ing r('IJ1"ll i �h i l l ': ,  .J. 

7 1 R. :Ii'i!l · • ' •• ". 
7 1 S, t')fl2 , 
71 R. !\7U • � 

Til E IIIXON MOTOR 

I>n�I�,ua1Si�;J�1MI:..! �n;:e,;,or�h:,.� 
��ll °o::YB:'herOn-:�I:�ltBI.er.�le 8be Northrul) . � . . . . . . . . .  , . . . . .  , . . . . . . . . . .  . 

Luom. fining l'Hplt·n l Mh i l l lot ,  . • J. N o r t h l'' ' ) )  . . .  . 
Loom. flUing l'ppl p l J l lih l u f: .  K K, K t h n pHtHl . 
Loom wett operatt .. u ('ut i t ruIUug l i t ' v l et'. p,  

Sameck . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Looms, etc. , lH:'am lnt('h 0)' dog for, .1 . 1' . 

Meats . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . 

(Oomilluo<l on page 66.) 

7 1 K.m;; _ O e  �: ::;':: I' .... . 71 !!.:!U!! .. . 
�t of CNJti� with cold drawn seamlea 

1·�'lIl1der, Tadlattn., rlnp and aluminium ealJe, 
*1 11.00. Set of Castings with Moft cast Iron cyl_ 
ind�r, FRneh pattern and aluminium crank 
case, 110.00. set of Castings with tron Clank 
('&se, $8.00. C�lete set of Blue PrlntM wttJ, 
e!lch set of CastiOR'll. F-ent C. O. D. tf 19.0n iii 
Mnt with order. 5 J't'r l'ent. if cuh 1M Ment. 
Dlxoa Motor Co., St. 1.0 ..... no. 

© 1903 SCIENTIFIC AMERICAN, INC.
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This Book is Free 
The Mysteries of Hypnotism 

and Personal Magnetism 

Revealed 

Scientific American JANUARY 24, 1903· 

Lubricating dt'vict ' , F. L. Hawkins . . • . • . . .  !18,4&� 
:\111 1 1  hox , A .  ll. Btl l'uhum . . . . . . . . . . . . . . . . .  ! l S . � � .  �[n i l  hux lockiug N,n4tt'll1 , .T . E. 'Vn l�h • • . . .  ! l S,��;1 
)[antl l' t 'l . K I. H l'atltlod� . . . . . . . . . . . . . . . . . .  d S, L2 

) Ia l' i t l l '  hoilt ' I", ("omhi l lat ioll Scotcb · und wntPl' ... 
1)')1) t 1 l l )l ' ,  A. I�. Holu'l' t :-c  . . . • . . . . . . . . . . . . • .  ! I S , :,,,,:, )[aril l t '  ( 'oI lVt '.\" t'r. T. X. ll i llt'r . ' . . . . . . . . . . .  ! l S  • . •  �S 

:\[a�Nagt' imph·Ult 'ut • . U. A. XullivHI I  . • . . . . . .  ! l �' � i � 
:'.lut (,H N i l lg'. g. L. Pt' I'I',r . • . . .  _ . . . . . .  ; . . . . • 1 .  ,0) , 
:'.11I t ("h hox making madli llP, H. C. La .' hUII-

IH)" . . . . . . . . . . . . . . . . . . . . . . . . . • . • • . . . . • .  7 1 X .4S1 1 
)(a t('h ' llHl('hhw, M. A. �hplt)oll . . . . • . . . . . .  7 1 X, ana 
)[PlHHlring' dpvi(' t ' . _ II .  Hmlth . • . . . . . . . . . . . . .  7 1 X , :mO 

�t:!�;nr;\!l'�:�:
t'
�;l:':: �ll(I:�!�!�.�.el:� . i"'i�il;' ;' :  : : : : :  ! � �: l�f 

)1 .. lu\  diP. W . . r .  B"k . .  ,· . . . . . . . . . . . . . . . . . • 1 . . . ,( 1 

Mptul cl ip for l l�P t i l  stl' l 'l hn i h1 i llg'  ('on�t l'lH'-
"' I S  1)-11) t lous, II.  A.  Ht l't 'pt l ' l" _ . . . . . . . . . . . . . . . .. . .  , " • 

)[etui 1'ods, pt('. , IlHl I l l lfat' t l l l'l' of, F. Tomhu-
7 1 H,�-IG 

l\1ilk�Ol:UUkil�g ' ;ii�i(:("u·t.:(i: ',j.' ·il·. · '( :t;I'u'
I ;t;t:ll : :  7 1 M. 1 91 

�{��(r��n��t;\:I;I� �
[
;I P��I

I
:.:�

t
t�l�: ' .j: ' ('� ' 'Ii;,,:(i : : : : :  +��:Mg 

!.[oldi l l� 11 11<1 Vl l l ( 'a l l i zhl� Uppal'H t l l� ,  R .  H .  
Sml lh  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Molding IlJ)PIl I'll t l H� , (L R. Plli l l tpr . . . . . . . .  . 

Bign Glass Inausttlal Stock 
Strongest Possible Indorsements 

Highest References 
Charter Memher Price (25 per cent . of par value) for the Prominent Stockholders & l.ncorpo l ators 
remainder of four thousand shares.  Price posith"el y H. J • . "HI PPY. Gen'l Mgr. and 'J'reas 
adyanced to 50 per cent. February 10,  ] 903. T"'ellty John A. Roebling' 80mo ! Co. 

D MRJ��. !r�I���Yl!:�Kw��Y�� 8'W!de�� million dollars spent aunually for street cleauing' i n  the wear Co. f '1'  United States alone. 
H. (�o�t�t�:.J�S.e��p���t��.o rans-

CaO OD or address at once • • • 
MR. JOHN C.A RltAWAY, 2d Vice-Pres't 

Equitable Nat'l Bank of New York. 

Interna.tional S. S. C. CO. 
"Ioit1 i l lg IIIH (·h iul '  • .  J.  A .  I'-'ipld . . . . . . . . . . . .  . 

T he Ame ri c a n  ( 'o l legf' of Sden ('es� of Ph l l a- "[ow PI'S. t . t ('. , ( ·tl t t i l lg' :l ppa ra t tll-! for, I I .  

718.286 
7 1 S.379 
7 1 8.442 

( International Sanitary Street Cleaner Co.) 
L. HOJlkhl� . . . . . . . . . . . . . . . . . . • . . . . . . . . 7 1 S,:l51 

ue l p h i a .  Pa . ,  ha s  j l l s t  p tl h l ish ed a rema rka ble "lowing muehiIu' ,  gl·a�!'!. P .. 1 I0lft 'rt . . . . . . .  7 1 H,4l'l8 
. _ . :Music holdt'I', .T. X. ( 'hullw lt 'k . .  4, • • • • • • • • • •  7 t s,O!)t 

290 Broadway, New York City. V. S. A. :��������������Se�e SCIENTIFIC AMERICAN, :May 10, 1902 
hook on H y p n o t I s m .  Pt' l'soIlu l .:\IagIlet l A ID  and �[lls1(' roll ,  n .  H. 1" , 1 1;\' . . . . . . .  

,
' . . . . . . . . . .  7 1 X , 2l'lH 

I · I t  I' S I I" fa J' tht" most woIl- �lnRic rol l  f,or Illt'!'ha l lkal  1 I I 11Hu'u l  in�t l'l1-
7 1 8 .  ' 1 0  )IUb'1letie H pa lng. , I mpnt�, 1' . L. '1 oHlIg' . . . . . . . . . • . . . . . . .  , .,. 

dp I'f u l a n d ('ollllHPhell si \' (' t n>a t i sp of the k i nd ��:!::�::� :;I;:::��I::;t�I\
I:: X: �;:IH ;.\

I
�rl

l
:I
I
:
t l

: . : : : : : : : +��:��� 
AN ENHINEER'S LIBRARY. �----������ Patents ,  Trade Marks, 

e\'pl' [) l' i ll tt'd. Thp H i rp( ' t o l's h a v e  dpeidpd. for :\hl�i("ul i l l8tr11I111'nt �t 'H1 t  . .  I ) ,  I I .  Haywood . ; 7 t S, :� ... n 
:\Iu�h'a l IJ 1�tl'lInwl lt  :-;tl ' i l lg' 1'I'('pptac- i ( ' ,  I I .  h.  

a l i m i tt"d t i me. t o  g i n ·  n fl'Pt' copy t o  (,3 eh pe r- Fi l l l ll:'v . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

An 1lb�olute EncycJ oprediu. for En,nneers or.for Steam 
User"" }�lectricialls, Firemen and Machinists, 18 the 
H ANDBOOK ON ENGINEERING. CO PY R I G H TS!J ek .• 

Addre .. MUNN a co., �y.c�=;.. Xp('k tip tastt · I I t ' I ' .  n .  BOI'!'!t . . . . . . . . . . . . . . .  . SOIl sincerely i n t p l't':-;f('d in thpsp wondpl'fu l XI':-;t . IH-'I I ' S, L . . r. 1 ) 1 1  Pl'pt' . . . . . . . . . . . . . . .  . 

7 1 1'. 1 1 4  
7 1 1'. :107 
7 1S. J n7 
7 1 X. 1 7 1 
7 1 X, a:w 

OlIIce of the SOIENTIFIC AM ERICAN 
"'eiPIl ces. It is  tlU' I'PS lI i t  o f t lIP ('omi l int'd X l l t ,  (·a ITia.-t '  axl t · .  Tpho & 1<'1'I ' IH'h . . . . . .  . .;> Xut 1 1 l ( 'k. H. FI'( ' l I l ltl . . . . . . . . . . . . . . . . . . . . . .  . .'I Br;:c':'�ffi:.e:2�-;�t.. Waohln!rtoD, D. V. 
PtfOI·t  of t w p n t�' or t lIP m O!'l t fa m ou s hypnotic 

slJPt'i a l i st s i n  t I l t->  w O J' l d . Y o u  ( 'un n o w  IPU I'Il 

Xnt�,  mu t'hi J l t '  fol' muk i l l� t l'IWk,'! ' , I ) .  n, 
FI'o th i llg'ha ltl . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Oil l ' l' ,  vt'h idl ' h l lh, P. I I .  FislH ' I 1  . . . . . . . . . .  . 
Hand-book Sent Free <.'n Appilcation. 

Optoll l t 't t ' !', E. F. '''a i t s  , . . . . . . . . . . . . . . . . . . 
t Jw SP (' I'(' ts of I l y pnot i s m  a n d  l 't· t'soua l  )[ag- UrI'S, I't'(hwing.  H. C. ( ' . ( ' \1 l' l ' i l ' . . . . . . . . . . .  . 

7 1 R. 1 1 7  
7 1 S,-I-I:i  
7 1 S, 20:: 
7 1 X , I I!lH A Handy Book 

Ha.ve 
n p t i !';m at ,\" 0 1 1 1' ow n hOHlt', fl'pe. Ol'g'll l l ht'llows. t · }pt' t l' i l -nI l .,· ('ol l t l'ollpl1, I'�. R. 

,,'h i tw'Y . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7 1 �, l X2 
OVI 'n, hnk ing'. P. Eo LaskO\n;;ki . . . . . . . . . . . .  ! I S, �1 t42 I ' I l t 'k i l lg'. ioIl ntti l lJ: hox ,  L. ,I"am�l t 'hl l t 'r . . . . .  ! I X  . . .... , !  
l 'ad l twk .  ('Oll1 hi I lH t ioll . . J.  � "'I:1 l 1 t 1 l ' 1' t 1 S, l "' ' '  
I " l i l l l  01' \\,:l t l ' l' ('0101' I·PI,ppta . . lp, .J .  "I .  Atlul l l -

, SI ) I I  • • • • • • • • • • • • • . • • • . • • • • • • • • • • . • • • • . •  7 l X, :!HI) 
I 'H I l  l ' i l l� fol' ( 'o I 'P" " S. \". T. How . . . . . . . . . .  7 1 X. 2 1 ! 1 
I 'a pt'l' hug mlwh i r l l ' .  -�. T. �I nrt·h i{ · . . . . . . . .  7 I X. I ... : : 
1 '1 1 1 " ' 1' hox hlul lks. l I lal'h i t l t '  fol' ( 'n t t i l lJ: 1h . . . . , ('I l I'l lp l'l't I lf . L. A. �IH;\' I 1 1 1  . . . . . . . . . . . . . . .  7 I S  • . �h(1 
l " l ) u ' "  0)' ot ht · )· I I I  a tt ' l ' i : l ll't. ml l t 'h i l l l ' l'Y fOI' 

, ( ' l l t l i l lJ: U l l tl J IUII . I l I lg'. ( ' .  1 ' .  ( ·ot t l·p l I . . .  7 1 �. : n fl  
Pa pPI' 01' ot hl ' l' matPl· l : t liol .  lIl:whhl"I'Y fol' 

( ' l 1 t t i l lg' H I III fo}(l i l l�, K I I .  ('o t t rj · I I .  . . .  7 1 �,:n (j 
I ' H t t l ' l· I IS . t l t ·v i t·1' fOi' t! l'll f t ing �ldrt . :K  . ( ' 1 1 1'1'1 1 1 1  • • • • • • • • • • • • • • • • • • • . . • • • . • • • . • •  7 1 �  • . �20 
Pt · l l .  fOlil l t u i n  01' 1'1 '�l ' l'v( ) i l· . Hlukt '  & Pln t t  . .  7 1 X . 4 1 7 
P" lwH �ha l·l)(·I I t · I·. H. ( ' . {' I · ( ·k .. . . . . . . . . . . . . . 7 1 H, 5-1S 
I ' i l l l lo� n l lt! an tollll l t i ( ' p i : l l lo Jlln-,' I ' I'�, post-

t ioll gnidt' lI lltl holtlt'1' fol', I." (' . '''h i t t' 7 1 R.al'l8 
I ' i ( 'kl 'r . �('f' ('01'11 I ' i ('kpl'. 
Pi t' t l l l't' fl'U Illt', .J. R. Rot1l l t rt·p . . . . . . . . . . . .  7 1 8, 281 
I ' ig l llp l l t .  lll'ot l l l ( ' ing' }HI I'I' Whit l ' ,  'V. tL 'Va r-

inJ: . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . .  7 t 8,l'l5l'l 
Pi l l ,  R. Rt'iht ' tun7. . . . . . . . . . . . . . . . . . . . . . . . . . 7 1 S, 2 1 S  
l ' i l 'p .  a ppu l'a t l lR fl i t' lWI I IUfut' t l l l' i l lJ: ('0111-

po�i t t ' .  n. A .  R i tehie ., . . . . . • . . . . . . . . . .  7 1 R, ll'l8 
Pip. , .  n pp1 i :l l l ( '" for lm llllWill1! putl prt's�lIr .. i l l  

1 t ' I l .lCthH of. R .  F. 8p1'01l 1f ' . . . . . . . . . . . . .  7 1 �. 2SR 
Pipp th l l lJrt ' 01' (·ollp1 inJr. n. C.  Riht ' 1' . . . . . . . .  7 1 S, I £)7 
l ' i t H '  multI mnk ing' m:lt'h i I I I ' ,  .T. hll!hnm 

"t a I .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7 1  S, 2G4 
Pl:wkl't fustt ' I I t ' 1' nnd �k i l't �1I 1)}l( )I't t ' I', .1 . F.. 

1'�rH nzPII . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 1 S, 1 1 0  
Pl:l l l i lll t ' t j · l'. L .  rl' .  8now . . . . . . . . . . . . . . . . . .  7 1 S. H m  
I ' l u l l t  lU·ott' t 'tOI' . ,T. H .  l�lI �tf ' l ' l i l lg . . . . . . . . . .  7 1 S . 1 0P 
PIH l l t l ' I·. pota to, .T. Q. Ada lJlR . . . . . . . . . . . . .  7 1 S,On7 
Plow. tlonhll' row l i s t ing', n. A. Bi"hingl'l' . 7 1 S  . ... 1 5  
1 '0\\' ( 1 1 ' 1'. H ppa l'll t l l� (01' I 'Vl l J 1ol'lrt i l lJ: �olvI'l l ts  

iM cl nt!go,nery & Co. 's  Tool Catalogue 

i l lustrated tbrouJl;hollt and de-
811(1 prices Tools. 7114 1 'uJite�, 6�x 

rr l l e  lateNt edition. with dis­
sbeet l Iy mail for 2.1) c�nt8. lUIXTIWlI.}: Il \,  .& ('0 .• 

t o:. ."u l h .1I fi't4' N,;w \' 01'''' City. 

d U ST R E A D Y 

TU( CU(MISTRY 
O F  

I NDIA RUBBfR 
Uy (· A Il I. OTTO W E II }: Il ,  I'h.n. 

The C h emi stry of India Rubber 

Exaul i n lltioll Rutl Val nation of (�utta 
PeI'clm aud India Ruhber 

Examination of India Ruhber toIubsti-

200 Egg Incubator 
I.-____ Fo_r S I 

The Simplest, most perfect incubator made In 
the world. This is a new one at a remarkably 
low price. It is an enlargement of the famous 

WOODEN HEN 
and made as thorOUghl1i�O��:�?Y lr��wr��t�C 

every fertile egg, and stand 
up to regular usage 
as well as the most 
costly. 

Write for free 
catalogue with If 

colored view&. * 
GEO. H. STAHL, 

Qulney, Ill. 

Rapid and Positive Handling 
of Material in Shops. Factories, 
Stores, Warehouses fUlly met 
by our 
Traveli ng ElectriC 

HOISTS 
Bulletin No. 7 M Free. 

ta H A R N I S C H F E G E R 

1 61 Clinton St. , Milwaukee, Wis. 

fl'Oll! smol.:(·II ·l"s, P. 1·'. A. Li . .  dht·(·k . . 7 1 X, 484 

1 1 �'Inl o t i slll st l'png-t lwlls ,\' 0 1 1 1' ITlPmol'Y an d de- PI't ' I ' iOI l� mf' ta ls frolll ilia t tl 'S ('ol l t n i l l i l lg 
71 S.0�fI 
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Inorg8.lI i c  Uompou odhIIl lUateriahi 

V U h'Rllize rf'l anfl � u l p h u r  Carriers 

India !t u bber toIolvents 

VELOCITY OF ICE BOATS.-A COL-
lection of Interestin" letters to the editor of the SCIION. 
TIFIC AMERIC.A N  on the question of the speed of Ice 
Boats, demonstrating how ar..d why it is that these craft vplops a w i l l  of i ron . I t  O\"P I'('O!}WS ha sh fu ln t'ss. R. ( ' lI l'I) I ' l I t t . 1' . . . . . . . . . . . . . . . . . . . . . . . . .  7 1 8, m-l� 

r(' \' i \"('s hopf'. st i mu l a h' s H m hi t i oll a n d  dptpr- 1 ' l'p( ' i � l 1 liol IIl l ' tu Is fl'om t l1 l ' i 1' t l l't 'ioI, Rt'Pll I'H t i llJ: ,  I sail faster tban the wind which propels them. Illus­
trated with 10 explanatory diagrams. Contained in SCI­
E :'Ii T I Io'l(' A.lIERIC.AN 'SUPPLE3IENT1 No. �14. Price 10 
cents. To be had at tbls office, and from all newsdealers. I'�. R. Ca l'lI ( ' l It ( ' 1' . . . . . . . . . . . . . . . . . . . . . .  . 

Ill il la t i on to R lIC(,Pt'd a n d  gi yf's y o n  t ha t  sP l f- 1 ' 1' 1 1 I t i l lg' (]pvi"t' , :\L .J. BIIIg't ' 1' . . . . . . . . . . . .  . 
7 1 �, O�7 
7 1 S. 1 sn 
i l N, 274 
7 1 S, r.1 H  

ConMtl'Uetive (!onlponentM of I n d i a  Rub­
ber A rticle .. 

Pl'i l l t i l lJ: ,  l I l t l I t i( 'olol' , K T. :\' .. 1 1 .. 1 1 . . . . . . . . .  . 
eon ticipnep w h i (' h  pna h l ps yOIl  to ('oll v i n ep IH'op l p l 'l'i l l t ing pln tt . holtlt ' I ' , P i t t ll l l l l l  & Anti l" 'w:-; . Colori n ll  IUatter" 

AnaIY!li .. of !t nhber A rticles 
of Y O U I' I'pa l wort h .  I t  �i n's Y011 tlIP k t',\' to 

t h(' i n n p l' SflCJ'fl t s  o f  m i n(l  (.·on t l'o l . I t  pn a h l t's 
YOll  to U hRO l u tp l y  ('on t l'oi  t h l\ t h o l l g-h t s  u n d  n ('­
t i oll � of wh om�oP \'p l' ,\"01' w i l l .  ""l l Pn YOIl 

1 ' l 'i �1Il1 1 1 i t - . .  ffl'( 't�. H ) I ) lH I·n t ns . 'foI' IIro(1m·i l lJ:. 
'''. I I .  :\11 ' : lJ:hpl' . . . . . . . . . . . . . . . . . . . . . .  . 

I ' l'o ) l( · l 1 i t l.l!' 1 l l t ' ( ·han iiollH . hOll t .  U. ( ' .  l'1 I t t I H II I . 
1 ' 1·0 1 ', , 1 1 i 1 l.l!' 1 IU ' ( 'hH 1 1  i!ol lH . hOH t .  D. H. Xh.· t ' l l . .  
I 'l i l p  R(·r . .. ·n l l lg' 1ll:I (·h in l ' .  ,Yo I I .  ( · !'ORh.\· . . . . .  
PH il ip. ('Pl l t l' l fl lg'n l ,  ,Yo ''' ( ' 1 170 1 ' 1 . . . . . . . . . . . •  
I 'I I I I 1P  ( '01 l 1 1'01l t ' 1', t ' l t '('f l'ie mot ol' 11 1 ' 1"" 1 1 .  T. 

With Four J»lnteH and Several ll Iurtrutions 
in tile 'rext 

�vo. Uloth $il.ilO net 
One BEST' Lighi 

TI't ) I�' 1 1  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . ll lHl p I'st a nd t h i s gJ' a n d  a u el m,V s tp l'i 011S seiPJl l'P. 1 '1 I 1 11 P 0 1' t i l 1 i l lg tl j .vi ( ·  • . .  E. Ql l i t 'k . . . . . . . . .  . 
7 1 1'. 1 77 
7 I S.:\S2 
7 I S. I :12 
7 1 X. :tnti 

J. B. LIPPINCOTT COM PANY 

Gives more Light than 
Six E lectric Lights, or Ten 

Ke�osene Lamps or One 
Hundred Candles, and 

Costs less than 
Kerosene. 

YOH ('un ) ) l a n t  !'l l lg-.�t 's t  iOl l�  in h u m a n  m i nels 

w I d ell w i l l  hp ('u J' l ' i pci out i n  a (lay 0 1' p ven 

a ,\"PH I' h (·n (·p . Y01l  ( 'n n  ( ' 1 I 1'P 'md I l H h i t� in )' 0 1 1 1'-

sp i t' t it' o t l w )'s. 

1 '1 1 1 1 1p. 1'1 '( · i PI'O(·lI t i t lg' .  I·'. Llll l l plollg'h . . . . . . .  . 
PlImp 1'1 )(1 ('onpl i l ll! ,  .\ . Eo HOI' i l l� . . . . . . . .  . 
I 'mi t 'l l . s,·l f'j·t'1 J t l · l'h lJ: . B. I I .  & n. A. ( ' II ' · 

1 I 1 1 'I I t  . . . . . . .  , . . . . . . . .  " • . . . . . . . . . . . .  7 1 S. -I27 
I ' l Izzl . .  , T, .J. I h '( 'k . . . . . . . . . . . . . . . . . . . . . . . .  7 1 S . :�2:: 
1 '1 IZZ"' ,  pi t ' 1 1 1 1·( · .  I. I I .  Hia l l t 'hl l l·t l . . . . . . . . . . 7 I H. :�O:i 
I ta i l  .Io iHt  . . J. K .Tonl':-\ . . . . . . . . . . . . . . . . .  7 1 S . :�:i'" 

PHILADELPHIA 

Bums 90% Air 10% Gas 
Air I" frr£'. The Lamp .... ea aU 

thr gR. DI'f'drd. 
Hll i l  .fo in t. ,Yo K 1 '1 ' 1 1 1 1  . . . . . . . . . . . . . . . . . . .  7 1 S, l'l I G YO l l  ('a n i ll � t H l l t a Il P ( ) I I :  .. d ,\' h ,\' J .n o t i zp llPop l p HI, i ls .  II I .pHa l l ( ·, ' fOI' ' · l I t l i l l.l!'  off thl '  1 1 ppl' I' 

01' WPH I' i l lg pol't io l l� of ( 'Oll l l lull l l t l t I'll I l l ·  

�� Squabs Pay Be .... t ;  
� , Hens 

It... Easier, neen attentioll only part of I time. hring' big pJ'iee�. HaiHeu i l l  one month . Attractive for Jlou1trvmen i 

S�f�e�r;g�\foU�e:lhlt, :!:!{, lh. �oke !  No Odorl Hang or Bet 
it anywhere. Over 100 Styles. w i i � l H lll P I'P J.�; I :1 1 1 ( · ! \  of l I l t '  "." p, w i t h on t t h p i l' WII�·. ,Yo L. Lt '  :\Ia i t l't' . . t  a l  . . . . . . . .  . . 

IU; o':: l pdg-p. H n cl l ) O w(, l' f l l I l y i n ll l l l 'n ('f> t lw m t o n:: n ��: :: �: .  (:��\):��\�:�: I�
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·�. ; '( i;';: do as yon dpsi l·P. YOII  ( 'an dp \·p l o ll . t o  a m a l'· Hll i lwlIY gat t ·  H l l t l  R i.l!'l In l .  H l I tollW t l c-. I T .  

7 i X, ::tt2 
7 1. ,,",. :!n7 
71 X , nti!l 

...!� farmerM, women. �elld for FltEE I . " BOO K 14 J;3T and learn this 'immrwU'lll : 
AGENTS W ANTED 

THE BEST LIGHT CO .. 
\T l ! l i l �  dpg'J't\t'. a n ,\' III II ska I 01' d l'a m a t i (' tn l pJl t 

I T igg-in . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7 1 X. l :!n 
Hll i lwt lY g'tl t l ' .  Il H t nlll l l l i l '  . . \ .  1' :l I 1 I I I I I ' I· I (·h . , .  7 1 �""'. -I7:: 

rit'll IlOm,- 'i l irlUf�t·ry. i Plymoulh Rock Squab Co .. 1 4  Friend St • Boston .  Mass. 
f7 R. 6th St. , Canto., 0.10. 

Itll i l \\'ll .'· !'a i ls. hul t l l 'ss l ish :l IH I  ht'tl pI n t ! ' �'O l l  m n ,\' h H \'t" : ,\' 011  ('M ll i lH' I'( 'H �(' ,\' OH I' �n l n J'Y ; fOI', ,,' . R. 1 ' 1 ': I \\,fOl'(1 . . . . .. . . . . . . . . . . .  . 7 1 X. : n 7 
7 I R . � : � 1  
7 1 K 2G!) 

N O VV' R E AD Y  ,\' 0 1 1  <'a ll elpyp l op ,\' 0 1 1 1' t l ' l l 'pn I h i e  J 10WPI' : ,\' 0 1 1  

can g-i \'p t h r i l l ing' a n d  r� l I ln,\' i l,Vpn o t i e  pn l p ),. 

H.n i l \\, : I;\· l'O:l t l  I II ·d . . J .  \Y. ( ·OOpl ' l· . . . . . . . . . .  . 
Itn i I \\'ay Hi.l!'nld. :\10 1 1 1'01 ' & 1.1 '  • • . . . . . . . . . . . .  
Itn i lwa�' Ri�I I H I .  ( ' .  I I .  !l j ·mi l lg-tol l  . . . . . . . . .  7 1 X, :tXr. 
Hn i lw:lY st I'1H·t I l l ' ' ' . pl , · vll tpd. C. 7.imll l l 'l" Twenty-Third Edition 

tai n l11('n t s : ,\' 0 1 1  ( 'HIl w i n I IH' - PYPI ' l a s t i ng f l'i pu t i · HI�'N�!'\l .\: ' �,�,i i (:l; : ' �I 'l;t� ;';l � t i (:: ",,:. - . it'. ' . ... � . .  ( .: 7 1. ,,",, 2:17 

E p . t I 
Revised and Greatly Enlarged. 

2 Octavo Volumes. 

I HH i I \\ u \' :-;\\ i t l'h, st l'(·( ' t .  n. T. 01"1101'11 . . . . . . 7 1 X, !l I O  

shi p of thOR£' ,\' 011  t1l'si l'p : ,\' 0 1 1  ( ' a n  J ) J'otpct  �' O l 1 l'- � 1 .  :\hl l'phv . . . . . . . . . . . . . . . . . . . . . . . . . .  7 1 X. :;O:l X crl m cn a 
s(' l f  H g-a i ll s t  t lw i n ll l l Pll ('p of o t hpl's :  ,\' ou ('a n I t n i 1 \\ u�' R;\·:-\t t 'm. plt . <" t l' i l ' . n. T. '''OothL . . 7 t X , H �:; 
i >p('ome a fi n a n d a l "1 1 ('('"" a n d  i >p l'e('Ogll iZ ed [ :i:: : : ::·::;:. t ;::;J ( '�l:::;� ' ,\�:.,,�.�" t'1II�:'��I" :I� . . . . . . �: �:���; Cloth Bound, Postpaid, 

1 , 100 Pages. 900 Illustrations. 

as a POWPI' in ," 0 1 1 1' ( ·o ll1 l11 11 n i l y . 1 I . , i I" ,,)·, . ,· .. '' ' I �wlol'. ('01, ,1 1 1 1 1 .  " ", I  ('011 " ,'101' Half Morocco. Postpaid, 
$5.00. 

7.00. ' .  [01' t ' lpc· t l' i (, l ty Oi l ,  R. (' . �11 ;\'t ' 1' . . . . . . .  7 1 S .220 5 . Th .. A m e r i c a n  ( ' o l l ege g:na ra n tpp, to tpu( 'h n"ih"' ) R. I ' \",·I ,·\(' sig",, 1 ")·.t .. 111 for • .  1 .  Clcncc Or Volumes Sold Separately : 
y on thp 'PC I'p t of a l l n in i n;: a l l  t l l ps" t l l ing:s. I t  It"", , ,· ,t ,·op. I·:. T, ."" i . . . . . . . . . . . . . . . . . . . . .  7 I S. 1 72 Cloth, .00 per Volume. 

w. WiI I i"ms . . . . . . . . . . . . . . . . . . . • . . . . .  7 I S. 2R� I 'Ii! 'Ii! BY 'Ii! 'Ii! $3 
i , t il t' l a I'i.(e,t a n (1 lIl ost '1 1 (''''''"[1 1 1 "'h oo l of :i::�:�:: : ::i , ,�' ,�;.(.:,�:
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'
,�� w: ' i:. ' 'D i�;,;, : : : : : :  +:� : �g� George M. Hopkins Half Morocco, $4.00 1:Ier Volume. 

n �' I m ()t i s m  in t h p wo r l d .  I t  is ('hn l'f(� J'(>d hy t h e �t:�
I
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)
'� : : : : : : : : : : : : : : : : : +� �:��A EXPERIM ENTAL SCIENCE is so well known to n1anr of our 

R tn tp I n w s. H n rt ( 'u I' l ' ips O l l t  (-'ypry ll l'o: n i :-lp fa i th- Hl't i l lmwopt'. ''' . I I .  Rt ' l�l I " 1' . . . . . . . .  , . . . . .  7 1 N. :�X4 re�Hlers that it  is hardly n ecesSc.1.ry now to );!ive a itescnption of It" vl'J 'Rihll' I 1 lOtOl', ,' . L. O('hO:1 . . . . . . , . . . . .  7 1 � . l'lO� thIS work. Mr. Hopkins decided �ome months a�o that it would fu l l y .  If yon wan t a ('opy of i t s  fl'PP hook,  It"volving I'u kt ' , . C. F. �[COKt'nzip . . . . . . . . . . .  7 1 S. a7:; be necessary to prepare a new edition of this work in order that 
j n s t  s('n d  yon I ' n H nw n n d  n d eh·pss . no m OllPY. 
to the AmPI'ican ('oi l "/:,, of H e i pncP'. ] )" I> t .  ] (;4 

Hh·l · t i l lg' mu (·hhH'. n .  I�. �Ia l't i l l . . . . . . , . . .  71 s . : :n:i the many wonderful discoveries of nlodern times might be ' fully HCl(l�. t l lhps. 01' I l ipt's. mH ('hhw fOI' ( '1 . .  1 1 1 1 - described in it� pa?,:es. Since the last edit ion wa s puhlished, wonderful ing H l l t l  I'ol ishi l lg ti l t '  o,it l ' l' MII l '(l I ('t 'S developments 111 wIrel ess tel egraphy. for exanlplf', have been made. It of, T. H. YHI I  AukI ' l l  . . . . . . . . . . . . .  , . . .  7 1 N, li-lfl was necessary. therefore, t hat a good d e n l  of - new matter should be G, 420 "�a l n l 1 t S t I'Pt' t .  Ph i l a<ip l p h i a ,  Pn . ,  a n d  Rol l i l lg' mi l l  .. o l l� .  IIl t 'H I I �  (01' �I't'li s i l l� t h" added to the work in order to luake it thorou);!hty up-tn- date, and with 1 I t ' t 'kH or j01 l l ' l Iul:-; of. R. R . & T. "'. this object in "iew som e 200 ,pages ha\'e heen added . On account of the you wi l l  rece:ve i t  by ret u rn mai l , p os tpa i d . .Toll f'l" . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 1 N, 4 7 1  increased s i z e  of the work i t  h a s  been l l ecessarv to d i d d e  i t  into two ----------- ---. -------- . - --- R()I1 i l J�  mi l l ,  �! 'a tH lp:-;� t uhi l lg' . li t llg'  &. ""olf,' 7 t S.47n volunlt's. handsomely bonnrl in buckra m .  It 11l ay- be interesting to note ELECTRO MOTOR. SlMPLE, HOW TO Hoor f" ,t . .  " , · ,· . ,Ia t  ... F.  ( ' . :04,, ,  •• \ , . , ,  . . . . . . . . 7 1 � . Jr.r. 
the fol lowing additions that h ave been made to these vol umes : mak2.-By G. M. Hopkin8. Description of a small eJec- rr:��:! ::�: �:!�l

i
;;I

t
" t . l�i ll�:: .�:�,1171�·: : 1l't· :� ·i.;);·(i · : : : : : :  � � �:��� VohIme I contains in addition to a la rge number of simple, well tri c  motor devised and constructed witb a view to as:-: i At.  I t M ( ' I - illustrated experi ment!',  a fu ll  de�cription of a ?( H. P electric motor ing amateurs to ruake 11. motor which mijlht be driven RIlJ: a t ta( ' 1 11 1 1 ' 1 1 . . .  . .. ollg . . . . . . . . . . . . . . • l S . 1 : :n maite expresstv for illustration in this edition of " EXPER I M ENTAL with adva.nta�e by a current derived from a battery, and ��:!�P i :�,�lt/.J ( .��I.IH :��

t
·f'���I�;;t ' lr

ll
.
i
�
.
�� . : : : : : : : : : : : :  + � �:g';;1 SC I E N C E . "  It Pis an ENCLOSED SELF-REG ULATING electric motor for a wh ich would hav� sufficient p"wer to operate " foot :,<"r, .I)· hook f' ''' '"'I"" HI I "g .1 ,·" ", . ,·)· (0" " " _  1 1 0  " oll circu it. It can h e  operated b y  a current from a 1 10 volt lamp. ��t

h
'\Vft�

n
fi 'N:����� r���m��.r1� °Sv('�'����.,�

a
IU:�;: " \O� OllS p" '·po .. . , . )1. E. Tliggi , , "  . . . . 7 I K �":: �cket. yielding a filII y.' H. p .. or it may he IIRed as a dynamo. fu,rl' ish-l e A N  SUPPJ..EMEXT, No. fj" , .  Price 10 cents. To be �a :-;h lopl, . C . .-\. (jootlRt'lI . . . . . . . . . . . . . . . . 7 1 S. 1 1 N  tug a current capabl e o f  operating three Ib- candle power, 1 1 0  volt Incan-ha.d at this office and from ail np.wsdpalers. Hush }j l ( 'k. L. Pn tt t 'I'ROII . . . . . . . . . . . . . . . . .  7 1 S , !l77 descent lamps. The construction of the nlachine is perfect enou gh to -- - - -. � - - -- ---.- - , - -- - -- XII \\' i l lJ:  1 l I : l t 'h i nl ' .  R. ( ' .  (;oS"ldt . . . . . . . . . . .  7 1 S.201 admit o f  ("nlargi n g  or reducin g  its size i f  desired . �('H ffolfl hl·I l (,}{ l ' t .  �1. R. XlJ I l th  . . . . . . . . . . . .  7 1 R, 1 n-l Volume II contains 111uch on the gen era l suhject of electricity, H(" 'Pt ' l J Rt·f' '''"I I  ioIHl l t l  �(· l't ·" l I .  hesides new artic1e� O f  great importance. Amon.p' these the subject of :-:('1" ' ( , 1 1 ( ·II 'H Il t ' I' . . 1 .  '''it·l lp .. . . . . . . . . . . . . . . . .  7 1 X. !lfl!l alternate C11rrent machinerv is treated. Wireles!=: Teleg-raphy and Tete-�(:I:/ 'W ('l

,
l ! t hlg' (� I.f �. n . . T : Il_' ;ll'th . . . . . . . . . . . 7 1 S , 2�� 

� ph':luy rec�h'e �ttention. El ectrical Measnring Instnlments, 1�he Electric �t
.( �.!

I�bl l  � hn t �t 1 � , .T . . ": ,  .�I.Hl ig l l� . . . . •. . • .  , ' . .  ! l s' ��2 I C l ock . � he Tetegraphotl t'. F.xPt:n m ents In HIgh Vol tag-e, The Nernst Lamp, and Measuring the Heat �:.�� ; I�/I1I��I�( .�� 1I ,1.'.M1::,
I.t l«

(
)��.j , \,.�f . ( '�' I,I;': .

t .  � � : : 7 � �:2;i:; I of the :,�ars are al l thoro11ghly l11uslr�ted and described. . • .  � . \\ i l lg' ml l('h i l lP hn t t oullOll ' T J<' III I I "' 1  s 1 0" 
1 he 1 1 1 lprecedent,:<1 sal e  o f  t1l1S work shows cOllchls1vely that It IS the hook of the age for X:'\\" i l l.l!' BW('h i l l (: <"l l l t di 1 1H · ;·h;I ; J i :-':;; I . h

l
,II
I;�.I:II� t ' . 

" j ({·nch e rs. st udents, expenm enters a nd all others who desire a general knowledge of Physics or Natu. hoi . . . W. W. Hixoll . . . . . . . . . . . . . . . . . .  7 I s. r.m ra l Phll osophy. 
SEND FOO DE 01 I :o4 .. wlng llIu"h i" ... shot' • .  \ .  H. 1·'owl .. I· . . . . . . . 7 I K, H I!) " SC ... PT VE CIRCULAR. 

(ConUnuea on page 67) MUNN &. CO •• Publishers. 361  Broa�way. New York. 
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Scientific American. 
B L I N N ' S  T I N  S H E E T· IRON & CLPPER· P LATE WORKER !·St'wil l/: IIlOl .. hil l" m a rkillg a t tachIlwnt. ' -- : Hlnomtipld & l IaweR • • • . . . . . . • • • . • . • •  71S,OSO 

One oj the Most Popula'r '['echnical Books fIner published Shadp rollt'l". spriug. l�� . M. Vickcry . . . • • • .  7 1S, 178 
in the United States. Shade roUpl"s, moun tiug for vertically ad-

A I'RACTHJAL WORKSHOP COMI'AlIiION j ustable. Scott & Gar'lner . . . . . . . . . . . . 7 18.2S3 

TIN, SHEET-IRON and 
COPPER-PLATE WORKERS. 

Containinjl rules for describing various kinds of Patterns 
?i��1 
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'l'ables of the Weights and Strengtbs of Metals and 
other materials j Tables of Areas and (;ircumferences 
of Circles j Composition of Metallic A lloys and Solders, 
with numero"&.s valuabl e Receipts and llanipulatioDs 
for every-day use in thp workshop. By Leroy J. Blinn. 
Master Mechanic. A new. revised an d enlar�ed edition, 
printed from new type, and with 170 newly engraved 
illust.rations. . 

In one volume! 12mo. 296 pages, price. '2.50, .free oj postage 
to any address 1m the world. 
c:r�;::l�f: p'1p�f:;!'6�'o%��azY·b�i�:::g }�e �fI10��� �� 
any 01U\ in any part of the world who 'Will furnish hii8 
address. 

HENRY CAREY BA IRD & CO., 
INDUSTRIAL P U'BLISHERS,BoOKSELLERS& IMPORTERS 

810 Walnnt St.,  Philadelphia, Pa. , U.S.A. 

E LECT R I CAL E N g i N E E R I N G  
TA U I HT B Y  M A I L .  

Write for our Free Illustrated Book. 
.. CAN I BECOME AN ELEC. 

TRICAL ENGINEER ? "  
We tt"9.ch E lectrical Engineering, ElectriC Lightin�, 

Electric RallwaYII!, l\Iechanical Engineermg, Steam Engi. 
neerin�. Mecbanical Drawing, at your bome by mall. 
Institute indorsed by Tbo3. A. Edison and otbers. 
I:LI:CT RICAL ENGINEER INSTITUTE, 

D'pt. A. 240.242 W. 2Sd St. New York. 

LEARN PROOFREADING. 
If you possess a bir education, why not utilize it at a genteel 

and uucrowded profession }.laying SIf)  to ,:15 weekly ? Situations 
always obtainable. We are the original instructors by mail. 
HOME CORRESPONDENCE SCHOOL, Philadelphl, 

Sheet and rol11:-'[', combined, D. H. Hay-
"'ood . . . . . . . . . . . . . . . . . . . • . . . • . . . . • • . • •  

Shelving, �...,. A .  Phelps, Jr . . . . . . . . . . . . . . . .  . 
Shingle. roofing. W. (J. & J. (J. Sharp . . . . .  . 
Signaling and collision preventing device, 

electro-mechanical a utomatic, C .  S. 

718. �47 
718. 1 52 
718.284 

L. Baker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 718.071 
Silver bromid gelatin and making same, A .  

Cobenzl . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . •  718.312 
Skate ankle support, I .  B. Macomuer • • . •  718,265 
;;kld, portable. Williams & Butler . . . . . . . . 718.295 
Hkirt and waist holder, M. Distelman . . . . . 718,327 
Skirt supporter, Dickerson & Dunbar . . . . . .  718,325 
Smoke in furnaces, preventing, Wilson & 

Kemp·Welch . . . . . . . . . . . . . . . . . . . . . . . . . .  718.234 
Snap switch, G. A. lJpad . . . . . . . . . . . . . . . . . . 718, 495 I 
Soldering caps on cans, machine for, W. W .  

Lawder . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 718.210 
Spindle and bearing, G .  Hill . . . . . . . . . . . . . .  7 1 8 , :H9 , 
Spinning machinery, mule, I. Briggs, Jr . . . . 7

7
1
1
� •• 4

4
1
8

9
7

1 
Spout, vessel ventilating, Low & Hick s .  0 • 0 0 
Spring plld plate, J.  Ca rroll 0 • • • • • • • • • • • • •  7 1 8 , 4 190 
Stacker, pnNlmatic, T. "r. Slutz . • . . . . . . . .  718,H95 
Stamp, 11a lHI, B. B.  Hill . . . . . 0 • • • • • • • • •• � 7 1 8,251 
Stave se t tpr, J. W. Jones . 0  . • . • • . . . . . • . . . .  7 1 8 , :J55 
Stpum or wa ter, apparatus for controlling 

the passage of, E .  M. Eden . . . 0 • • • • • •  , 718,a29 
Still, turpt.'ntitlP, F .  1\1. G ideon . . . . . . .  0 • • • •  7 1 8 , 246 
Stort', library, oftict.', or wardhouse ap-

paratus, N. O. Starks . . . . . . . . . . . . . . . .  7 1 R, 543 
Stovppipe fastener, 1\1. H. Goodwin . . . . . . . .  7 1 8 , 1 1 9  
S tovp, llorta ble knockdown or folding camp, 

Bach & Crotteau . . . . . . . . . . . . . . . . . . . . .  . 
Strailw l', culinary, M. R. Goodrich . . . . . . . .  . 
Sllliirriga ting device, C. 1\1. Pattp rsoll . . .  . 
Surgical spUnt, A. W. G raham . . . . . . . . . . .  . 
Suspenders, Johnson & Gordon . . . . . . . . . . .  . 
Susppuders and belt, convertible,. L a u ft'l'ty 

7 1 8. 4 1 2  
7 1 R. 247 
i1 8, :;80 
7 1 8.:\39 
7 1 8 . 1 29 

& Stein . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 1 8. 360 
SWitch. A. �'. Sweigart . . . . . . . . . . . . . . . . . . . 7 1 8.229 
Switch and protecting devicp, com hiw·d, 

Hornsby & Anger . . . . . . . . . . . . . . . . . . . . . .  718.460 
Switch operating device, J. P. Lowe . . . . . . . .  718,364 
Switch stand. M. W. Hlhha rd . . . . . . . . . . 7 1 8.348 
Syringe, fountain, J. Hardman, .J r  . . . . . . . . 7 1 8 , 202 
Talking machine horn elhow, ""p". Ba rlll·s . .  718,074 
Talking machine horn support, "T. Ba rlles . . 7 1 8,07H 

DRY BATTERIES.-A PAPER BY L. K. Tally device. L. L. Frost . . . . . . . . . . . . . . . . . . 7 1 8 . 449 

Bohm treating of open circuit batteries historical dry ! Tap, bottle, J.  A. Shurl'ard . . . . . . . .  , . . . .  - . . .  7 1 S, 1 6:t 
batter'ies. modern dry batteries, Hen�sen's battery , Tdpgraph reppatt'r, wh'(>l('s�, I I .  Shopmakt'r. 7 I R, !'la5 
Bryan's battery. Koller's battery. and tne efficiency of I Telegraph system, E. R. StorIll . . . . . . . . . .  7 1 R,544 
dry cells. With three illustratioDs. Contained in SCI .. !I Telegraph, visible

. 
Signal, "r. A. }1'arl't'll . 7 1 8 , a32 

E:STIFIC AMERICAN SUPPLEMENT, No. 1 0 0 1 . Price Telegraphy, wirelpss, 11. Shopmakl- I', rp-10 cents. rro be had at this office and from all news- issue . . . 0 • • • • • • • • • . . .  • • • • • • • . . .  • • • • • • • • 1 2, Oi:l dealers. Telephone, M. R .  Hu tchison . . . . . . . . . . . . . .  7 1 X , 20-l 

Harrison Mfg. Co., 

SALESMEN AND 
A G E N TS WANTD. 

lf��te� �:t�oa
n�!�!:f�� i�::: 

tion-beat. Filters. 1t,OOO alread,. Mid. 
Demand enormonl. Everybody buys .. 
OTer the kitchen stove it furnishes 
plenty of distilled, aerated. deliciouS', 
Pure Water. Only method-lavea 
liTe. and Dr. bilt. ; prevents typhoid, 
malaria fevers, cures disease. Write 
tor Booklet, New PI ..... Te ...... 
Etc. FREE. Add ..... 

16 Harrison Bldg., Cincinnati, O. 

Copie. While Writing 

pr!!:����r:-e? 
t

���81��gl:
n

fu��lv��.
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and best. Write for free samples of work and 
endorsements. 
Persh i ng & C o . ,  132  Michigan St., South Bend , I n d  

Tplephone coil hox, "T. l�. McCtwmick . . . . . . 7 1 8,H71 
Tpl��phone jack, II .  P. ClallsPll . . . . . . . . . . .  7 1 8 , Ona 
Telephone mouthvit-ee attadlmpnt, J. !j\ 

Logue . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 71 8.264 
Telpllhone Sign a l  ht-lI,  polarizt'll, Ij�. E. Yax-

h'Y . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . •  7 1 8. 2:;5 
Tplf'phone systt'm, Pa rsol l s  & 810)lPI" • • • • • • •  7 1 8, 2 1 5  
Telpphone systpm, intt'rcommunieatiotl,  

Sloper & Pnrsolls . . . . . . . . . . . . . . . . . . . .  . 
T('lpphone transmittt'r,  C. C. Caddt'll . . . .  . 
Tellsion dt'vicp, 1'. C. O l'lulol' l'f . . . . . . . . . . .  . 
Tickt't holdpr, d nph- x ,  H. TJ·lpr . . . . . . . . . . .  . 
Tie. Spe Bale tip.  

7 1 8.224 
7 1 8. :1 1 0 
7 1 � , r.on 
71 8, 5!l0 

Tile or ht'ick cuttit lg- muehine,  oJ. Rt'nsing . .  7 1 S,077 
Til('s, bricks, IHl llt'IK, ete., mallufaeture of, 

T. Ptlstt'r . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7 1 8 . :IRI 
Tl rf' hpatpr, b,nl l'oea rilol l ,  'V, . ,y.. Davis . . . . 7 1 8, G67 
Tire sptting- n pPH l'a tus, rubher, l��. A .  Or-

cutt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 1 8. 1 48 
Tir(', vt'h ielp cpIlul a r  ruhlwl', A. Du('a sblt' . . 7 1 8, 439 
Tobacco It-an'A, m a t'hiIw for A i z i n g  or a8-

sOI·ting, "... H u n t  . . . . . . . . . . . . . . . . . . .  . 
Tool, W. II .  SnIp)" . . . . . . . . . . . . . . . . . . . . . . . .  . 
Tool or im lllt'nH' n t ,  C. ,Yo 8ht'dd . . . . . . . . . .  . 
Toy wag-Oil, \Y. ( ' h rish-llspll . . . . . . . . . . . . . .  . 
Tripod H(ljnstinj.!" lwa d ,  'V. II. Fliphm:l I l 1 1 . 
Trousprs, S. A. )Iyl' l's . . . . . . . . . . . . . . . . . . . .  . 
Truck, (' H I', Pln.'"(·r & FlO.\'I1 . . . . . . . . . . . . . .  . 
Truck for t l'um -('u l's or othpr rolling stock, 

7 1 R . :152 
7 1 8, 542 
7 1 8. 534 
7 1 8. 1 92 
7 1 8. 445 
71 R. 1 44 
7 1 8.580 

J. 'V. 'Yu i n wl'iJ.:"ht . . . . . . . . . . . . . . . . . . . 7 1 8,551 
T rnss, abdomi n n l ,  II. ''' . Ppll . . . . . . . . . . . . . 7 1 8 , 1 49 ----- - -- - - -- Truss pHd, ,Yo C .  'Yt'tmore . . . . . . • . . . . . . .  7 1 8,408 

ACETYLENE GAS AND CARBIDE OF 'l'russ pad, 11<'l'I 1 i a l .  II .  Brisky . . . . . . . . . . . . 718. 421 

Ca1cium.-AJl about the new 1lluminant. its fIualities Tunnpl ('onst rll('tioll ,  suhaqut'ous, 1.\ K. 
ohemistry pressure of liquefaction its probable futllre Thomson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 1 8, 1 73 
experiments perrO] m ed with it. A most valuable series TJ'ppwritt'r. Rh ifting" kp,\·hoard, A. C.  Fprgu-
of articles, givinJi! I n  conmlete iorm the partIculars of son . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7 1 8, :m3 
this �ubject. DetaIls of furrn.ces for making the carbide Typpwri ti l lg- m:l t'h il l l', A. C. SehllmH II . . . . . . .  7 t R. :mO gas generators. �asometers, burners, etc. Contained m Tvppwriting" m a ('hine,  P .. 1-" Ni lson . . . . . . . 7 1 8 , 505 
SCIENTI1!'IC AMERICAN SUPPLEMENT Nos. 9US • .  V'alvf' f'x plosivp PlIgi lH' starting H. M.  I Sg!, Ig3�' lgAf' 1��Lt. 13�t' 18��: 18��: 'I �ic('all . . . . . . . . . . . . � . . : . . . . . .  : . . . . . . .  . .  
1 0S3: 10S4: 1 0S:i: 1 0S6, 1 1 04: 1 1�4, 1 1 3'.! Valvp. f!\I�hJIIg •. L. �l. :>lU l t� . . . . . . . . . . . .  . 
1149 l 1:iO t�03 1�04 1�06 and 1 209 Price l0 Valv('. gas "ngIII". F,. E. A lllOld . . . . . . . .  . .  

7 1 8.574 
7 1 R. 225 
7 1 8 . 299 

cents �ch, by mail. from this office. and all newsdealers 
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BEBOB JEWELS 
Are Marvels of Beauty 

Upon receipt of your name 8o!Id address 
ry���!�����

a
:
a
!��:v����

a
�l

n
frft:rfc 

and exclusive desigtl§ In 

F R E E high-class imitation Dia· . 
mond and Pearl Jewelry 
wIl be maUed 

REM O H  JEWELRY C O . ,  834 Ol ive St. , St. Louis 

New Standard Electric Gas Lill'hter. '1.50 each. 
Good for one year in any home. New cells by mail, �c 
Quantities, $16 per hundred. 

F. Colvin . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 1 8 , 1 9:l 
Valvf', throttlf', II .  IT. Yang-h a n  . . . . . . . . . . 718,550 
Var1l i sh or ('olor ('liP, R. 1.. S.  ])oggl.'tt . . . . 718,4:l6 
VanIt, hurinl, A. J. Brig-ht . . . . . . . . . . . . . .  7 1 8 , 420 
V{'hictt', motor, C. C rompton . . . . . . . . . . . . . .  7 1 8 , O!l7 
Vphlcll'. motor. n.  II. S('hilflhack . . . . . . . . 7 1 8. 1 61 
Vehielp, motor, "T .  Norl'is . . . . . . . . . . . . . . . . 7 1 8.213 

.Vehicle, motor, "T. E. 'Vh i t hrpud . . . . . . . . . .  7 1 8,231 
Vehicl(', motor, L. T .  Bass('tt . . . . . . . . . .  71 8 , :l03 

·Vehicle refif'ctor a ttaehmpnt, II. P. Brown . 7 1 R, :109 
Vehicle running-gpur, A . S. Baldwin . . . . ;1 8, 072 
Vehicle running--g"f'ar, R .  D ' U n�f'r . . . . . . . . 7 1 8, 1 08 
Vehicle steerin� apparatus, II. J. Elsnf"r . . 7 1 8,440 
Vehicle storm-apron, A.  J.  Baylt's . . . . . . . . 7 1 8,413 
Vehlclp·whe"l. L. J. Cook . . . . . . . . . . . . . .  7 1 8 . 096 
Vehicle-whN.>I, n . . Jones . . . . . . . . . . . . . . . . . .  7 1 8, 468 
Vehicle whepl. road. G. S. Ogilvl .. . . . . . .  7 1 8. 275 
Vehicles, meallS for locking the stepring-

mechanism of motor, E.  ])pvliu . . . . . .  71 8, 324 
Vehicles, speed regulating and controlling 

mechani�m for self-propelled, A .  ".,.. 
Sandell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  718,531 

Vehicles with air-tire, supporting shop for, 
L. Combrnn . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Vf'ntilating and chimncy cowl, A. Ashworth 
Vise, E. E. Hanna . . . . . . . . . . .  � . . . . . . . . . .  . 

7 1 R. 244 
7 1 R,1 86 
7 1 8 . 1 20 
7 1 8 . 302 Wall or ceiling. refiective, L. Ba rtplstone . .  

"'"P"a shprs, machine for making spiral, J .  E .  
Wilson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7 1 R . 409 

Watch-proh�ctor, D. Summa . . . . . . . . . . . . . . 7 1 8,3nn 
"rater-closet bend or pipe connection, E. 

& A. Fleming . . . . . . . . . . . . . . . . . . . . . . .  . 
Water·lllting device. J. W. Beck . . . . . . .  . 
Water·motor. osc!llatlng. L. R. Phillips . . .  . 
Water. purifying. W. M. J"well . . . . . . . . .  . 

I�ocomobi1e and Gas Stove !,I�!!'_" ':' Water purifying aparatus, H. :\1. Livor . . .  . 
Money makers for bright people. Agents 'Vatprllroofing t('xtlle fabrics, apparatus for, 

7 1 8. 444 
7 l R . 4 l 4  
7 1 8. 153 
7 1 8, 465 
7 1 8. 485 

WIn ROCHE l t d Sole Mf.... F. Rushworth . . . . . . . . . . . . . . . . . . . . . . . .  7 1 R.!)27 • 
4� Ve;'e:S��e:t a;ew York, ·N'. Y. Weedpr • .  T. H. Baker . . . . . . . . . . . . . . . . . . . . 7 1 8. 1 87 

______________________ WeC'der·tooth . r,. D. Austin . . . . . . . . . . . . . . 7 1 8 . 070 

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

Anyone sending a sketch and description may 
quickly ascertain our opinion free whethe� an 
invention is probably patentable. \�OmmunlCa· 
tions strictlv confidential. Handbook on Patents 
sent free. Oldest 8.Ilency for securing patents. 

Patents taken throu�h Munn & Co. receive 
special not-ice. without charJ!e. in the 

Stitntific Jlmtrican. 
A bandsomely iIlnstrated weekly. Lar"est cir. 
culation of any scientifiC joumal. Terms, $3 8 
,.ear ; four month '. ,I. Sold by all newsdealer .. MUNN & CO. 36 1  Broadway. New York 

Branch omce, 625 F St • Washington, D. C. 

Weeding Implpmpnt. R. Hoo(lIess . . . . . . . . . .  7 1 8 . 57 1  

WelJl:hlng machlnp. G. A.  Moore . . . . . . . . . . 7 1 8 . 500 

,,"'(>11 drilling maehin(', H. H. Evprhard 7 1 8, 1 1 2  

Well sand s(,1'Ppn, .Tackson & Thompson . . 7 1 8 , 464 

"Thifiletrf'P. C. Highers . . . . . . . . . . . . . . . . . . 7 1 8, 457 

Window, Voightmann & Poml'l'oY . . . . . . . . . .  7 1 8, 40:� 

Window ventllHtor. N .  M .  Mllh'r . . . . . . . .  718, 1 40 

Wlr" pay out repl • .  T. D. 1l"lllhl')· . . . . . . . . . .  7 1 R. l !l4 
Wool scouring mechanism. F. L. Whltnpy . 7 1 8. 2�2 

Wort and producing samp, concput l'att>d 
hopped. H .  A. Hohson . . . . . . . . . . . . . . . .  7 1 R,25:1 

Wrf'n('h , See j a r  wr(,l1('h . 
"Tri�neh or spannf'r, .1 . TT. Morgan . . . . . .  7 1 8 . ri01 

Zinc, ('xtracttng, ""p". n.  'Va ring . . . . . . . . . .  7 ] 8, 554 

Zinc from its oxldR, ptc. , reducing, W. 
Schulte . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 1 8 , 222 

Zither tailpiece and bridge. 1<'. Reinhard . . 718. 383 

DESIGNS. 

Badge. J. A. Caron . . . . . . . . . . . . . . . . . . . . . 36. 1 00  
Bedstead head o r  foot SPOtiOll . C .  S .  Boll • . . .  36. 191 

TRADE MARKS. 
Boots a n d  shoes, leather, S. B. C a r r  . . . • . .  o .  39,6..13 
Boots and shoes, leather, }1 ... . E .  Mistrot . . . . . . 39, 634 
Boots and shoes, leather, F. W. Slater . . . .  39, 6.35 
Cordage, Hooper Sons Manufacturing Co . . .  39,629 

(Cont�nued on page 68) 

Fast 
Express 
·Trains. 

The service of fast express trains af­

forded by the Lake Shore & Michigan 
Southern �y. between the cities of Chi­
cago. Toledo, Cleveland. Buffalo. New 
York and Boston. operated In connection 

with the New York Central and Boston & 
Albany roads east of Buffalo. Is not 
equal1ed on the American continent either 
in frequency. speed. punctuality or equip­

ment. 

Send for . ,  Book of Trains • •  to 

A. J. SMITH. G. P. & T. A .• 
Cleveland, Ohio. 

Crown 
Plates are 

more rapid 
than any 

other plate in 
the market 
With this 

plate clear 
quick 

printing 
Negatives 

can be 
secured 

are 
especially 

adapted f01 
Tourists 

using 
Hand­

Cameras 

{�������:'��;�i�����":���' G. CRAMER DRY PLATE CO. 
i. Dividend-Paving Mining, O i l  a n d  Q; 

Smelter Stocks. Listed and Q; 
Vnlisted. our Specialty. Q; 

I DOUGLAS, LACEY " CO. Q;I' : 
Bankers & Brokers, Fi scal AlI'ents, . . 

Members N. Y. Consolidated Stock Exchange. . 
1\ 66 BR OADWAY & 1 7  NEW ST .• NEW YORK. i • Bnoklets giving our successful plan for realizinli$ the lar&,e . 

• Interetllt and protltM of Ie ·tlmate minmg, 011 and I: !lme l ter investments, slIb. blanks, run particulars, etc., 8ent • •  
IL .·ree on IJPpllcBtlon. Ii 
· .... E!E;EE�E!eeE!E!E!E!E!E!E!E!E!eE!EE!E· 

Offices in S T. LOVIS. MO. 

New York : ' 3 2  East 10th Street 

Chicago : 1211 Masonic Temple 

San Francisco : 819 Market Street 

MORAN FLEXIBLE JO INT 
for Steam, A i r  o r  Liqni ds. 

Made in all sizes to stand any desired 
pressure. 

M o ran F lex ib le  Steam l o i n t  Co . • I nc 'd ,  
149 R d  East St., LOPISVILI,E. Ky. 

A Helper at Your Elbow 
ready with the latest inventions, theories, 
statistics, in every branch of knowledge, 
investigation and discovery-such is • • • • 

/ 1 1  Volumes] . � AI_ 115 ,000 Pacesl 

INIIIRIIIIML 
--

E D I TO R S 
Daniel Coit Gilman, LL. D. President of Johns lIopkins University (1876-

1902), President of Carnegie Institution . 

Harry Thur£ton Peck, Ph.D., L. H. D.,  Professor of Columbia University. 
Frank Moore Colby, 11. .  A.,  Late Professor in New York L"niversity. 

(Assisted by: Nearly 200 Eminent Editors and Contributors) 

Some ' of the Reasons That Make It 

The Best Encyclopredia Ever Issued 
in English , and comparable only to the great German works of 

Brockhaus and of Meyer 
THE LATEST -The onl y new Encyc1op:oedia published in the last ten years 

-a period which has seen more changes and advances than any equal period of 
the world ' s  history. 

THE MOST COMPREHENSIVE. - The 65,000 titles embrace 
subjects-which is 50 per cent. Illore than are found in 
reference encyclop:oedia in the English language. 

RICHLY ILLUSTRATED 
Never before has it been attempted to illustrate a work of this 

ch aracter so copiously and so artistically.  The plates and maps alone, 
if printed separately,  would make a book larger than \Vebster' s  
I nternational Dictionary. 

SEND FOR SAMPLE PAGES-FREE 
Showing- type, methods of treatment of th e subjects, 
specimen plates ot maps, colored and plain illustra­
tions, names of contributors and information regard­
ing a 

Special Discount to Those Who 
Subscribe Now 

and our Little·at-a· Time Payme nt Plan 

DODD, MEAD & CO., 
372 FIFTH AVENUE 

NEW YORK 

containing descriptions. 
sample pa;.tes, colored 1 1-

lustrntions a n d  mar:s and 
in.t'ormation re�aJ'dinJ{ dis­

count and little-payment plan 
for �CIENT] FIC AMERIC.AN readers. 

POIII O,8ice . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Stat� . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  _ _  

© 1903 SCIENTIFIC AMERICAN, INC.



6S Scientific Arnericafi 
( ·ornmeftl. E. Thomas & Co. . . . . . . . . . . . . . .  :m,&19 
Flollr. whea t .  Ray Statp )[lIIlng Co . . . . . . . . . :m,tHO 
Hrll pf' .I l 1 iC'f'.  nnfermf'ntpd, Rn ttlf' ( ' rppk 

( ; nt pp .Juict:' Co. . . . . . • . . . • . . . . . . . . . . . .  ;m. th�S 
I ('p f'rt'HID fl'P{lzprs, Dana & Co . . . . . . . :m, H4!!, :m,tJ.la 
ll"diC'inal su Its und tahlt'ts mud!' thl ' l'pf " Oll l , 

�ll'clicnl Lnkt' Halt lffg. · ( " 1, • • • • . • • • • .  :;n, Il"":" 
Ruzol'�. ,Yo .r . ]" la uht'rg . . . . . . . . . . . . . . . .  0 0 :m,ti2� 
H.f'lUl'd�· in 1I 1 1tltd fOI'lll fnr l'PI·tu in 1U1 1ll t'd 

j l lHI'u Mf'H, .J. I" . RlpdsoP o . . . . . .  0 o . . .  0 • • •  :U), Ha6 
RihhullS, Co :\1. Otfl'uy 0 • •  0 • • • • • • •  0 • • •  0 • •  :m.(h�\) 
Hu l t ,  I I .  C. Hakpr . . . . . . . . . . . . . . . . . . . . . . .  :m, n41 
Shot's, lll isst's' and eblldrPll ' K It'll thpl', Dorothy 

Dodd Xhot' Cu. . . .  0 0 • , • • • • • • • • • • •  , • •  , , .  :m,6:J2 
StlSIU'ndt'I's, H.u�·nl Sl1RllPJUh'l" Co . . . . . . . . . . . . •  :U),ti31 

LABELS . 
"La Domo, " for cigarR, lI. I-I. Mayer's Sons !l,677 
' "Tampa Tl'udt' ," for clg.l l's, Schmidt & Co . . . 3,U;8 

PRINTS. 
"Only }1'irst Cluss noous lIukt' Traut' Lively " 

( for tl'a ) Hl'pat Atluntic .and Pacific 'I'ea 
Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 006 

A printed copy of the specification and drawing 
of any patent in the foregoing list, or any patent 
In print issued since 1863, will be furnished from 
this office for 10 cents, provided the name and 
number of the [latent desired and tbe date be 
given. AddreR. }lunn & Co., 361 Broadway, New 
York. 

Canadian patent. may now be obtained by the In­
ventors for any of the inventions named in the fore· 
going list. For terms and further partlcnlara 
address Munn & Co • •  361 It.''OSdway, New Yerk. 

Strength-Simpl icity-Durabi l ity 

STEAM 

AUTOMOBI LE 
HC!lchless Hear. Platform epriollB. Carry two to four 
�:f�;�:��te�� l��S:. G{Vg�
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e
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York-Bu1Jalo 50 Endurance " Run, 1901, Made New York· 
Boston • •  Reliabt lIty " RUll after a year's work of 7',1100 
I«��:I::Md':,"nc!.

u
'ft"l��I

l
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ciate<l as soon as seen. espaclally by the best judges. It 
h.." given 8atlsfactlon wherever tried. 

GASOLENE 

AUTOMOBILE 
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caTry one. 1 wo or fuur pertWIlS. Capable of cWmbtDIl the 
steepest hi 1 l with full  load. 'I'ouring work averwres 00 
miles 8n } lour. Considering the borse-power and equip.. 
ment thl8 '8 the lowest priced machine un the market. 

NEW BOOKS, ETC. Write for hee Descrtptfve lUustraud Bookl6t. 
SCREW PROPELLER COMPUTER. By George FOSTER AVTOMOBILE MANVFACTVRlNG CO.. ">- ">- ROCHESTER. N. Y. 

R. McDermott. Ithaca, N. Y. : Tay-
lor & Carpenter. Price $5.  

I<'rom Messrs. Taylor & Carpenter, o f  IUII.('a. 
N. Y., we have received a most useful worl' 
by George R. McDermott, Professor of Naval 
Architecture at Cornell rniversity, describing 
his screw propeller computer. I n  addition to 
the descriptive t reatise on the computer, 
lIe"srs. Tay lor & Carpenter have sent us an 
aet ual computPl'. The computer is composed 
of one stat ionary and two movable disks, 
carrying suitable scales, and constitutes an In­
strument designed for the purpose of furnish­
Ing means whereby the dimensions and pro­
I)() rtions of screw propellers-dlameter, pitch, 
surfaee revo lutions, slip and efficiency--can 
be (Iulckly and accurately determined for any 
given case or set of conditions. '.fhe formulre 
which form the basis of Its design and con­
struction were deduced by the author from a 
rigid analysis of the results furnished by ' the 
experiments of Mr. R. E. Froude for the 
British Admiralty. The computer is substi: 
tuted for the c umbersome and tedious methods 
of appl ication of llr. }<'roude's results. The use 
of the computer w i l l  enable the designer to ar­
rive at a solution of propeller problems in a 
small fraction of the time previously taken, 
the results being practically identical with 
those obtained with the use of Froude's for-
mulre. 

GEOMETRICAL SOLUTION OF ALGEBRAICAL 
PROBLEMS ApPLIED TO ARITHMETIC. 
By A. W. Fernando, Inventor of the 
Sliding Decimal Scale. Part I. Co­
lombo. 1902. Pp. 23. 16mo. 

THE MODERN CORPORATION. By Thomas 
Conyngton. New York : The Ronald 
Press. 1902. Pp. 88.  Price 50 cents. 

Coming as It does from a lawyer, this l ittle 
book deals with the corporation largely from 
the legal standpoint. There Is probablY no 
other book which presents so concisely the 
elementary facts upon which corporate law 
and procedure are based. The author has en­
deavored to present the objects, method, defects 
and advantages of the corporate form tersely 
Rnd yet accurately. 

THE PRACTICAL ENGINEER. Electrical 
Pocket-Book and Diary 1903. Man­
chester, England : Technical Pub­
lishing Company, Limited. Pp. 339. 

THE PRACTICAL E:.'WINEER POCKET-BOOK. 
1903. Ma.nchester : Technical Pub­
lishing Company, Limited. 1903. 
Pp. 568 . 

These two handbooks for engineers and elec­
trif'ians contain the usual Information to be 
found in pocket-books. Although the list of 
engineering pocket-books is already large, 
thpre Is  no doubt room for two more, particu­
larly for two which present their Information 
('onf'isely and authoritatively. 

I SOLIERMATERIALIEN UND WARME ( KXL-
TE- )  SCHUTZMASSEN. Von Eduard 
Feltone. Leipzig, Vienna and Buda­
pest : A. Hartleben. 1902. Pp. 330. 

lIeat insulation has developed to such an 
extent In the past twenty-five years that the 
Industry of providing insulating materials has 
grown to be of no little Importance.. For that 
reaRon Mr. Feltone's book should J>l'ove of ex­
ceptional value. The few data which are to 
be found scattered in the l iterature of heat 
have been col lected by him, completed and ex­
panded. Many errors are corrected. Brief 
descriptions of raw materials. such as asbes­
tos. rubber. gu tta pereha and th .. like. present 
much Information that is new. Not th .. least 
instructive portion of the book Is the section 
devoted to electrical Insu lators . 

THE MODERN WOOD FINISHER. By F. 
Maire. Chicago : Press of the West- I 
ern Painter. 1901 . 1 2mo. Pp. 176. 
Price 50 cents. 

While It is not claimed that the practical, 
first-dass wood finisher will  receive much ad· 
dltion to his store of knowledge by reading this 
volumt'. yet the great majority of painters and 
contractors who have not made that branch 
of tht' trad .. a specialty. will welcome It and 
will lind It of Interest. 

A primitive method of locomotion used ill Ecuador, s.. A. 

Simulicity, Durability, Roliabiliy, 
are the three cardinal vlnut'1l in Jr.otor-carrta.ge conBtlUctlon, 
You wUl find them In their hIghest development and eftlclency m 

� 
TOURING CAR. 

Built for prsl:th�al . eve '  "-tlav �t'n'ke, 0 1 1  all kind,. of roatil!, 
in all kintlK (It wt-athel", tht! Rso,hlt'r ha!' Itroved ItK ICenulnt.' 
merit under all (:onuitiolls. 1'1I 1II:lny point. .. of IiUperiOrit� a� 
lltated I n  detail in our . 
COMPLETE ILLU8TKA'I'ED VATALOGl:t; 
mailed free on reques�. 

�A BOON I N  BRAKE BLOC KS. 
The acknowledged ieader In Its line Is 

4£ Potter's SprinK Brake Block for effi­
cienc.\·, durability, econom , atren h and I..::.:.'!'i serv1C3ahihty. In U8e hy butTder. of �e high­
est graae carri&.;l:es and wagons. Morgan 
Potter, Flshkill-oD-Hud8on. N. Y . . U. �. A. 

ELECTRIC SEWING MACHINE MO-
tor.-The Instruction. and numerous 1llustra'tions of de­
tails contained I n  thl8 article will enable any mechanic 
of aver&lZe ability to blllld an efficient motor that will 

�Cli.
r
::C:I=���ul��'i.�i�;Ceea�����I��8���erl:l�1�� 

T I FIC AMERICAN SUPPLEMENT. No. 1210. PrIce 10 
cents by mall. from this office and from all newsdealers. 

::.o�Ope��:.r MONOPUX TfUPHONf 
Only two wires are needed between the 
Instruments. Perfect talkin". Perfect 
rlnllllljl. Perfect In every way. AbsD-
l�ft.IIlb�::�m�rte��

s
����y

U
Jl':: 

in tone and we use the best grade of 
granular carbon. Full directions sent 
wltb eacb Instrument. 

'ATW ATER KENT MFG. W O R K tIl,  

116 N .  6th St., Phll.delphl ... P •• 

They are !tlecbantcally COPect, 
!���!�/;'��f.d'N�����t(n X:��l��ra'!�! 
and the\' are used bv the best Manufacturers 
and rid'dt!D b�' the bellt ProfeMionala and 
AmateuT"l!l of Americ3, 
Park City MI •• (lo., Inc •• Chicago. 

" CUSHMAN " 
CHUCKS 

All styles and sizes. 
Send for CatalOQ"" 

THE . CUS.H MAN CHUCK CO . . 
1 89 AI I,n St . .  Hartford, Conn. 

. " P OWE R "!" 
R a P E . . 

Howard Two and Four Cycle 
MARINE 

- - . �  AND 

__ _ _ --0=;- , I AUTOMOBILE 
MOTORS .t-�:�-: _ _  .�*-��� . -- � ,  Write for Cat. 

I G rant Ferris Co. 
TroY, N. Y. 

I -O-u-al-ity-.S-im-pl-ici-ty.-Pr-ac-ti-ca-bil-itY-
I These are tbe three Important

. 

points studied In the 
manufacture of the widely celebrated 

CRESCENT SAFETY RAZOR 

OtES('.EHT forged from the 
IIne8t English Ra.z-

I . . . . . . . . .  . I The quality 1. IUI-
'. t,�

d l�m:l��!"i� 
< ' . or Steel. tempered .. . ' by an Improved , . process. The slm-

SAfElY n ' �nD . pllclty Is shown In 
1\IUv." the ease with wblch 

the blade can be ad· eijj . . . .. .  i L ) . ,...ted for shaving 
practablllty Is that every Ilart Is in��r�t�.l'����ie '!!� extra blades are guarameiltfto lit. liample by registered 
mall for fL25. 
SOUTHI NGTON CUTLERY CO .. Southi ngton, Ct . ,  U. S. A. 

KLIP-KLIP The Pocket 
Manicure � 

Trlms,filel!l,f1haf*l and 
c1eanl!l, and k�JlII the 
nailK In perfect l'Ondi­
tlon. A complete man­
Icure for man, "'oman 
or child. Silver I!Iter-I, 
��

e
�;f�

a
�d.:ecet::� 

��:terjU;�{tt 25c 
KLiP-KLIP CO .. 663 So. Cl inton St . .  Rochester, N.  Y. 

Make Sure • • • .  

that the water you and your 
family drink Is perfectly pure. 
You can purify any water of Its 
pol8onous germs by usll1jl 

THE BE�KEFELD FIL TE� 
WhoBe system of cylinders hold.every 
particle of solid matter. pas.ing the 
water through perfectly pure. Euy to 
clean. A gallon of pure water In four 
minutes. 

BBRKBPIlLD FlLTBR CO. ,  " Cedar St •• New York 

JANUARY 24, t903. 

No t e s  I 
and Querles. 

HINTS TO CORRESPONDENTS. 

Name. and Addre .. must accompany all lettera or 
no attention win be paid thereto. This \8 tor 
our Information and not for publication. 

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

Inquirie. not answered In reasonable time should be 
repeated ; correspondents will bear In mind that 
some answerR require not a little re-$earcbt and, 
though we endeavor to reply to all elthel' by 
letter or In this department, each must take 
his turn. 

Buyero wishing to purchase any article not adver­
tised In our columns will be furnished with 
addresses of houses manufacturing or carrying 
the saml� . • .. .. 

Speolal Written Information on matters of personal 
rather than general interest cannot be expected 
without remuneration. 

Soientillo Amerioan Supplement. referred to may be 
had at the OIuce. Price 10 cents each. 

Booka referred to promptly supplied on receipt of 
price. 

Mineral. sent for examination should be distinctly 
marked or labeled 

( 8798 ) C. H. H. says : I wish to use 
my gasoline car during cold weather. Kindly 
tell me whether chloride of lime, added to 
the water used ' to absorb heat from the cylln· 
ders, will prevent the water from freezing 
when the machh'le Is not In use, and the water 
is cold. What proportion of chloride of cal· 
clum should I use '! What weight per gallon 
of water � A. Chloride of calcium ( not ch I or· 
Ide of lime) can b.. used to lower the freezing 
point of water. All dissolved salts tend to 
corrode metal more quickly than pure water, 
hence care should be taken to clean up occa­
sionally so as to prevent corrosion. 

( 8799 ) W. H. A. asks : 1. Does the 

process of steaming wood In any manner de­
stroy the life of wood, and are there any lim­
Its to this destructlon 'l A. The steaming of 
wood for bending purposes seems to do no In­
jury, as the lasting quality of wood so treated 
Is very evldent In our old ships and bent wood 
in agricultural Implements. 2. In small-boat 
construction Is there any special process for 
steaming wood ( p ine or oak ) '/ A. The univer­
sal practice is simply a wooden steam box con­
nected to a closed kettle of water over a fire. 
3. If there Is a destruction of the vitality of 
woods, would there be a way of lessening this 
ell'ect ? A. Even the steam boxes in use for 
many years retain vitality and strength in 
the wood to a surprising extent. We know 
of no needed Improvement. 

( 8800 ) H. E. H. wishes the exact num­

ber of pounds ( 16 ounces ) a cubic foot of 
hydrogen gas will raise. A. One thousand cu­
bic feet of hrdrogen weighs 75 pounds less 
than 1 ,000 cubic feet of all' at normal pres­
sure and at the freezing point of water. It Is 
customary til allow 70 pounds as the lifting 
power of 1 ,000 feet of hydrogen In a balloon, 
the dlll'erence being to provide for some advan­
tage op the part of the hydrogen. It would 
balance 75 pounds, but 1 1ft 70 pounds with 
ease. 

( 8801 ) A. L. writes : In query 8701, 
regarding the farmer plowing a field, you 
state that the problem Is not an arithmetical 
problem, but requires a solution in algebra. 
Please explain why it is not an arithmetical 
problem, and why the following arithmetical 
solution Is not correct. In the problem there 
are given two parts to lind the whole, namely, 
the dimension of one part and the ratio of the 
other part to the whole. The ratio of the un­
plowed square to the field Is given as %. of 
the field. The question to solve there is : 
What Is the ratio of the unplowed side to the 
whole slde '/ A ratio is simply a multiplier. 
An arithmetical rule Is : Multiplying or di­
viding the side of a square, or the diameter of 
a circle, multiplies or divides the area by the 
square of . that multiplier or divisor. %. In 
the problem before us Is a multiplier of an 
area, viz., the area of the field. By the 
above rule %. must equal the square of the 
multiplier of the side. The square root of %. 
Is 0.866, which equals the ratio of the un­
plowed side to the whole side. 0.866 + the 
20-rod strip = the whole side. Therefore the 
side being unit or 1, 1 - 0.866 = 0.134. or 20 

rods. If 20 rods are 0.134 of the side, the side 
will equal 20 rods -+- 0.134 = 1 49.2 rods, and 
the unplowed side will be 0.866 times 149. 2 

= 129.2 rods. As ;1 60 square rods make one 
acre, by the simple process of multiplication 
and dlv;slon the number of acres can be readily 
found. A. The solution given above Is an In­
genious arithmetical solution for the problem 
referred to, which did not occur to us when 
we solved It. But we still submit that such 
problems may be more easily and elegantly 
solved by algebraic methods, and by such 
methods are usualiy solved. The arithmetical 
method Is to work from the conditions of the 
problem to determine the answer. .:rhe alge­
braic method Is to assume a letter to repre · 
sent the answer, and to work with the answer 
thus assumed according to the data till an 
expression Is found for the answer In terms of 
the numbers or letters given as data In the 
problem. The two methods are thus seen to 
be diametrically the opposite of each other. 
We think most mathematicians more frequently 
employ the algebraic method, though we are 
sure that those who habitually use the arith­
metical method consider It preferable to the 
algebraic. 
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ter lor mauufactnrinK" 
or

Ad[I:�tDall'b f�r��:e
�nY steam -boiler. Made in all 8ize�) from 

�a�r :r 
����

.
ns dIstilled 

In use in U. 8. Army and 
Hospital Marine service. 

Write for catalogue. 
PALATABLE WATER-STILL 

CO M PANY,  
Bosto n ,  M ass" U ,  S .  A.  

Wt: manl1fadure gears 
an.1 bodi{'s suitahle for 
all purposes. W to also 

�_""_ .... ""' __ f��lni;�lf�:����p:r�(torl':n 
tht< parts for a g-asoline 
or stp!Ull rig. �ep our 
late- catalogue, FHEE: 
NEGSTAltT­--.IiiiIr.o:li-.lIt-.J.I� ... "._ PERRY CO.;-

926-830 S • .18th St., 
ST. LOUIS, Mo. 

CHAS. T. HOWE & ('0., 51 Hudson St.,· New York, Export Agents. 

Remington 
Cbt CYI'twrittr Excbangt T7pewriter 

I � Barclay St .. NEW Y O R K  

1 2 4 La Sal l e  St . ,  C H I CAGO 
Silnple ? Yes 

38 Bromfield St" BOSTON Sure ? _ Yes 

8 1 7  Wyandotte St . .  SW'ift ? Yes 
KANSAS C ITY. MO , Strong ? Yes 

2 0 9  North 9th St . .  
ST. LOUIS,  MO. R e in  i n g t o n  

6 3 6  Cal ifornla St , .  T:yp eW'r i t e r  C O ln p a n7 
SAN FRANCISCO, CAL. 

W II 327 Broad_a". Ne_ York 
to 50% 011 Typewriters of ai l maie�.
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fo

E
r S2·5.JLO l. �. No up-to-date manufacturer can � . - - - - ' . - a1ford to do without i L .  

H IGHEST AWARD wherever exhibited. I 

Faneuil 
BRIGHTON. 

orSen!! for Catalog.AI t has six S-I,!ch lids ; 15-g�lIoD re.ervolr ; . large warming closet ; oven 21 1ns. deep, 17 Ins. wide. 12 jn�. hlJ(h ; top cookma- surface. OOx36 ins.; lined f.broua-hout- with Asbestos : Duplex 
Watch Tool Company , �����pr����Y�r�';.���8t1::'��I:fs�

eed In eve'1G'l�'4�tW�.��lffj. Write for free 

BOSTON. MASS ., U. S. A. W M .  G. WI LLARD, Dept. 1 1 2. 6 1 9-2 1 N. 4tll Street, St. Louis, Mo. 

]-ANT-1ARY 24, 1903". 

tQOff&�Ait5 
-M A D E.  AT KE.Y W E.STJ-

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 
money. Send for booklet and particulars. 

CORTEZ CIGAR CO., KEY WEST. 

C OLD G A LVAN I Z I N G .  
A M ER I C A N  PROCE S S  N O  R O YA I .T I E S, 
" - �  Q 

SAMPLES A N D  I NFORMATION ON APPL ICAl I O N .  
N I C K E L 

E lectro- Plating 
Apoaratus and Material. 

THE 
Hanson & Van Winkle 

COo, 
. N" e ,,·nl'k. N. J. 
136 Liberty St., N. Y. 30 & 32 s. Canal at. ChlClll!Q, 

fM;�hanTc�chlsml 
) By Prof. H. G_ STEVENS, 111. E. Just the work 

I ) needed by all gngineer�i
;��::ne:

�d
Er�!����r:� 

A:� 
general. Full information on 

, ::��:ic?:;��� ��:� :f:!i�: 
era and Horse-Power. Ori­
ginal diagrams, also eets of e questions and answers in 

m �!���::t
o�a

��::B�
e :�:r:i

i:� 
tiona. HInts for all emerg­
encies. Reliable, thoroughly 
scient11lc, practical and up 
to-date. 240 illustrations, 

I Size, 4x6 inches. 335 pages. 
I. ... Cloth, $1.00. Leather, $1.50, 

postpaid, on receipt of price. 
Agents make money r:apidly Belling this boo� to 
electricianB, engineers, and in all machine . �Opl. 

LAIRD & LEE, 265 Wabash Ave •• CHICAGO 

TYPEWRI TER� ��Ki5 
All the Standard maehmes SULD or RENTED At-I 'i­
WHERE at HALF MANUFACTURERS' PRICES. 
Shipped with privilege of examination. Send for Cat.. 
Typewriter Emporium . 203 L"SalleSI" Chicago 

No exposed winding wheels. Lever set­
cannot " set "  in the pocket . Every 'watch 
guaranteed - case as well as movement . 

1902 tbln model, 16.slze, 21 Jewels, 17 Jewels 
Dueber - Hampden 

Watch 
U Accurate-to-the.Second " 

No one makes watches in America but 
the Dueber-Hampden Company . Some 
make movements. some make cases ; no 
one can guarantee a watch who makes 
half of it only. Your jeweler will get you 
a "  Mc Kinley." Write us for " Guide to 
Watch Buyers "-free. 

BUEBER-HAMPDEN WATCH WORKS. 
II 6 iioutb . St .. 

CANTON, 
OHIO 

NIW INGlAND WATCHIS 
Lear! the world in diversity of �t:v.les 
and sizes as :well as quantity ot. pro­
d llct i l  ill. Our. guarantee cov.era every 
watch for we mal$:e both the case and 
movement, ·and sell only .s., -complete 
watcb . Our watches have a world-wide 
reputat.ion, gainer! by results as aecn .. 
rate t iwe-keepers. We sel l in every 
country on the globe. Catalogs free. 

T H E  N E W  E N C L A N D  WATCH CO. 
Factories : WATER B U RY, CONN., U .  S,  A. 

© 1903 SCIENTIFIC AMERICAN, INC.




