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MARCONI TELEGRAPHY. 

Through the enterprise of The New York Herald, th e 
public has been made acquainted in a very practi(,HI 
way with the great advantages which result from the 
use of what is now popularly known as the" Marconi 
system of wireless telf'graphy." The world·wide 
interest which is being taken in the present interna
tional yacht races renders the instant transmission of 
the progress of the race a matter of actual importance, 
and the saving of a few hours' time. which is rendered 
possible by wireless telegraphy, led to the bringin g  of 
Mr. Marconi to thi� country in orfler that he might re·· 
port the races from a steamer .which accompanie'l the 
yachts over the course. 

On the flay of the first race the large o('ean-going 
steamer " Pon ce" was eqnipped with a slendf'r mast 
which extenfled some 50 feet vertically above the fore· 
mast of the vessel. A similar mast was carried by the 
Mackay-Bennett cable steamel', which was anchored 
at the starting point, off Sandy Hook, anfl h ad tem· 
porary connection with the sn bmarine cable at that 
point. The Marconi apparatus was installed in the 
chart room on each vessel. and the progress of the vachts 
was telegraphed at intervals of a quarter of a� honr 
from one vessel to the other. From the steamer at. 
Sandy Hook the messages were sent to New York, 
whence they were flistributed throughout the world. 
The experiment provefl to be perfectly successful, and 
the reports contained in The Evening Telegram ap
peared from two to three hours sooner than those 
transmitted by the ordinary methods: 

Marconi comes to thii country fresh from the tri
umphs which he h as scored with his system in the re
cent manf'u\'ers of the British navy, where messages 
were flashed f!'Olll �hip to ship over a distance of 80 
miles. It was inevitahle that the great success which 
is attending the Marconi system ;;houlfl have aroused 
the interest, and in some cases excitf'd the jealou�y. of 
other investigators in the field of wireless telegraphy. 
Marconi hiJll�elf, we have no doubt. would be the first 
to acknowledge that there are others who have done 
conscientiou� work in this lin e of i nvestigation,  and h e  
would b e  perfectly willing t o  give full credit where i t  is 
uue. The existence of the Hertzian waves was known 
long before this young Anglo-Itali'tn harnessed them 
so successfully to the uses of modern life, and others, 
both before and after him, have attempted unsuccess
fully to do what he .has done. 

We regret to note that his arrival in America has un
fluly excited certain holders of patents o n  wireless tf'le· 
graphy, who believe that Marconi is receiving more 
('I'edit than is strictly his due, and claim that the credit 
is not his, hut theirs. This has been the history of all 
gl'eat epoch-marking inventions, an d the recent extl'a
orflinary attempts to prove that the Bessemel' steel 
process was misnamed, anu that a certain Kelly had 
actually done the work and should receive the credit, 
will be fresh in the minds of our readers. We note in 
this connection that a certain section of the press is 
responsible for the statement that Professor Dolbear, of 
Tufts College. is .. the discoverer of wireless tele
graphy," and that he is so far resentful of Marconi's in
vasion of his domain that" a conference of lawyers has 
beim held," and instructions have been given to 
"serve n otice that he (Marconi) would be restrainerl 
from u�ing his system of wireless telegraphy in the 
Unit.ed StateR." 

Whatever may be the merits of this controversy, we 
are satisfied that it would be as easy to sweep back the 
tide with a broom as to prevent the system of tele
graphy which halll just done such good work off New 
York Harbor and with the English fleet from becom· 
ing forever identified with the name of the man who 
first brought wireless telegraphy to a practical and 
useful consummation. 

. . . ' . 
" OOLUMBIA" AND " SHAMROCK" IN DRY DOCK. 

N ext to the races themselves there is no event con
nected with 1\ contest for the .. America" cup which 
e«lu&ls in public int.erest the docking of the yachts ami 
the con�equent rlisclo�ure of their unflerwa.tl'l· forlJl : 
{Qr it ill in the model of the modern yacht and not in 
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her sail plan that. the genius of the designer of to-day 
is most apt to reveal itself. 

The secrecy which s UJ'l'ounded the construction of 
the competing yachts had awa),;elled more than usual 
cUl'iosity as to the form and cOllstruction of the two 
boats. It was naturally bEJie\'eu that the extraordillary 
precautions which were taken to prevent the public 
from getting even a hint as to the bf'arn, draught, or 
lines of the contestants was due to some marked de
parture frolll existing pract.ice, If not from e�tahlished 
theorIes ... Columbia" was launched at n ight: .. ShaltJ 
rock" ill petticoats; and the Sphinx was n ot 11101'1' silent 
on the questions whIch were in everyon e's mind th:w 
the gentlemen who were re.,ponsible for the" America" 
cup champiolls of the yeal' IS99. 

It must be confessed that the docking of the yachts 
has fumished a great surprise; for where the public 
was looking for novelties it found in the case of both 
challenger and defender nothing more nor less than a 
typical, up-to-date yacht. 'I'he characteristics of the 
type, as represented in a .. ninety-footel', ,. are a bealll 
of about twenty· four feet and a draught of twenty 
feet; some eighty to ninety tons of lead on the keel; 
a displacement of from one h u ndred and forty to one 
hundred and fifty ton� : and a sail area of about thir
teen thousan(] FqU/lre feet. The materia"!s of construc
tion will include nickel steel for the framing, plating of 
some non-corrodible bronze, and hollow steel spars of 
great strength and lightness. 

Now if we take the "Columbia" anrl the "Shamrock" 
as examples, we find that they conform with won flerful 
closen ess to the above specification-at lea�t as far as 
dimensions and materials are' concerned. In the mat
ter of model, both above and below the water lin e. 
there are, it must be arlmitted, very marked differ
en ces bet.wf'en the two boats: bnt in no sense can 
either be ('ailed a surprise. They possess all the 
charactel'istic� which distinguish a Herreshoff from 
a Fife' flesig", and cel·t.ainly they presen t  no startling 
novelties, hitherto unknown or untried by yacht de 
signers. ., Columbia" is an improved "Defender," 
" Shamrock " an enlarged and improved .. Isolde." 

Compared with the champion of 1895 "Colum bia" is 
in every way a more beautiful yacht. The three views 
which we present were taken when she wa� in the 
large No.3 dry dock at the Brooklyn navy yarfl, and 
they show what exquisite beaut� can be given to the 
underwater form even of a deep fin keel vessel of this 
extreme type. The variations from" Defender" are all 
in the direction of securing a finer form, one that can 
be driven through the water with less expenditure of 

power. While the beam is wider and the leafl placed 
lower, the ovel'hangs and the waterline length are con
siderably larger anfl the entrance and delivery are 
finer than in the older boat, The h ull proper is deep
er, and the whole model is a. further departure even 
than was that of "Defender" from the old skimming
dish type of hull. The construction, moreover, is 
more wholesome than that of "Defender"; for the 
treacherous aluminum alloy in frames, deck beams, 
and topsides has given place to more reliable steel 
and bronze, with the result that our '99 champion 
will be prepared to cross the ocean and try her paces 
in the regattas of the Mediterranean and the Clyde. 

In •. Shamrock" the English have sent over their 
fil'st out·and-out racing machine. She is the lightf'st 
y'lcht of her size ever constructed, not even excepting 
" Df'fender" ; fOl' in h er aluminum deck alone she has 
saved about 5,000 pounds of weight as compared with 
that. yacht. Perhaps the most striking features of the 
boat are her unusually lofty topsides (her freeboard is 
over 5 feet as against 3� feet ill .. Columbia ") and her 
deep draught of 21% feet. Her midship section shows 
a considerable flare above the watel'line, and this, com
bined with her wide beam, high freeboard, and deep 
lead, gives h er great sail-carrying powel:, especially in 
a strong wind. The boat has rather a hard bilge and 
a flat floor, which rounfls into the fin proper with a 
short hard curve. When afloat she looks to be much 
bigger than she is, most of the boat being above the 
waterline, anfl as a glance at the mid�hip secthms of the 
two vessels will show, she approaches 1lI0re nearly to the' 
true finkeel type than does ·'Columbia." '.rhe sheer-plan 
shows that the" Shamrock's" keel is much the longer 
(at least 8 or 9 feet); hence the center of gl'avity of the 
lead is lower, and this couplerl with the fact that her 
draugh t is deeper by 1 � feet makes it certain that the 
center of gravity of the lead is at least 3 feet deeper 
below the waterlin e  in the English boat. Other things 
being equal, this means less lead for the same stability. 
At the samf' time the longer keel in volves the addition 
of about 220 square feet of wetted surface, and a 
slower boat in light winds. In heavy winds, and in· 
deed in any winrl, the longer keel should JIIake "Sham
rock" st better boat i n  climbing to wind ward when 
close-hauled. 

At the pl'esent writing there h ave been two unsuc
cessful attempts to sail the first race of the series. The 
winds were too light and fi(Jkle to afford any reliable 
test of the yachts: for although" Columbia" was the 
leading boat during the greater part of the contests. 011 
both occasions "Shamrock" was slightly in the It'ad 
when the race was called off. In spite of the fact, how-
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ever, that the challenger showed unexpected light
"'leather qualities, it seemed to us that the perform
ance of the two yachts indicated the" Colum bia" to 
be the better all-round boat under the prevailing con
ditions. 

• t., • 
PROPOSED CYCLE PATH ACROSS THE BROOKLYN 

BRIDGE. 
The earnest efforts which are being made by the 

great body of wheehuen in New York city and Brook
lyn to secure a separate cycle path across the bridge 
fOl' theil' exclusive use are perfectly reasonable and de
�ervillg' of the strongest support. The day has gon e 
by when the efforts of whf'elll1en to secure propel' 
facilities on our thoroughfare� can be regarded as 
an endeavor to secure fa\'ors for a slllall minority 
at the expense of the general pUblic. The enor
mOils in crease in the number of riders in the last 
few years h as been accompanied by a demand for 
special provisions for their �afety and convenience, and 
in nearly eVt'ry case they have gained what they 
sought. Wh eels are n ow carried as baggage free of 
charge on 0111' raih'ouds, an d special {:rot.ection is 
afforded in some of our cities by specially-trained 
squads of policemen. 

However, it is n ot with the legal or ethical side of 
the qu estioll that we are concerned so much as its 
practical and mechanical aspects. As far as the "trllc 
ture of the Brooklyn Bridge is con cerned, th ere is not 
the slightest reason why a cycle path should not be 
built across it. If the path were provided, the addi
tional weight would be so insignifican t  compared with 
the total dead and live lOAns of the structure as to be a 
practically n egligible quantity. Ohviollsly the best 
location would be above one of the pairs of interior 
stiffening trnsses through which tracks of th e bridge 
trains are laid. Light steel floor beams could be laid 
across the top chords of the trusses, and these. to
gether with the plank flooring and the light hand 
rail, would weigh but little per foot and would add 
practically nothing to the existing strains in the bridge. 

It seems that the problem at present, as statefl by 
the bridge engineers, is to provide a suitable terminal 
at the New York pud of the structure, but it is certain 
that in view of the light nature of the n ecessary con
struction and its comparative narrowness, some way 
out of the difficulty could be f'Ound which woulfl 
neither en croach seriously on the present spa('e, nor 
present an objectionable appearance judged from the 
alsthetic point of view. 

The opposition of the engineers of the bridge to th e 
afldition of any further weights, however small. to the 
structure is natural, and on general principles com· 
mendable. It is their duty to see that the lillljt� Qf 
safety are not exceeded nor even too closely approaclJed. 
At the salJle time we can not but remember that the 
runnIng of the trolley cars across the structure was at 
first strenuously opposed and pronoun ced to be neither 
practicable nor safe�· The car tracks, however, have 
now for a long period been in operation, and have 
proved to be of in estimable service to the public. The 
bridge has suffered lIO harm from the adflition, anrl we 
believe that as long as the proper headway has been 
observed, the safety of the structure has been in no de
gree jeopardized. 

., ... 
AMATEUR INVESTIGATIONS WITH A TESTING 

TANK. 

In the current issue of the SUPPLEMENT is publishe(j 
t.he first part of an article whi('h will be of the greatest 
interest to those of our readers who are interested 
in the matter of bOAts and boat sailing, The author 
of the papers is an amateur yachtsman with more 
than a quarter of a century of experience, who set 
out to determine for himself, by practical experi
men t, llIany questions which are supposed to be theo
retically pretty well established. To determine the best 
monel of hull and the influence of the various elements 
of beam, draught and gen eral form on speed, the 
aut.hor of the paper constrllcted a sUlall towing tank 
equipped wit.h a dynamometer and a set of experi
mentallllodels, the whole of which, in cluding the tank, 
could be placed in a fair-sized I'>itting room. It 
is true n o  attempt was made to secure anything like 
the scientific accuracy of a full-sized shipbuilder's 
model basin; but the simplicity and cheapness of 
the apparatus, and the agreement of the results in a 
general way with those obtain ed in a full-sized tank, 
renfler the experiments of extreme interest and cer
tainly of value. 

Any amateur who wishes to test for himself the many 
vexed questions connected with the designing of a 
boat can do so at a small expense by following 
the methods descri bf'd in. the article referred to. The 
question of th e  best form of sails will be taken up in 
the second .part of the article, which will be puhlished 
in .. the SCIENTIFIC AMERICAN SUPPLEMENT of n ext 
week. The writer claims to have been the originator 
of the theory that a perforated sail would, under cer
tain conditions of wind, flo better work than a sail of 
the ordinary pattern. The prin('iple of perforation 
was tried in a lengthy series of f'xperimellts with sails 
built. on the principle of the Venetian blind or per-
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haps, to speak more accurately, of the modern aero
plane. While the very idea of spl itting the sail to l et 
any portion of air pass through i s  radical l y  opposed to 
accepted theories on t.he s u bject, Mr. B u rn ham, the 
author of the experi men ts, states that on certain points 
of sailing the slotted sai l showed superior driving pow
er to one of the standard type. 

•. eta 
STATISTICAL DUPLICATION. 

Stati sti cian Powers, of the Census Bu reau,.is making 
special efforts to plan a successful campai gn w hereby 
f u l l  agl' icultural statistics shall be gleaned for the com 
i n g  twelfth census. T h e  law specifies only t h e  crops of 
1899 as those to be repOl·ted; b ut, a>! the census agen ts 
wiiI not take the fiel d ti l l  after Jnne 1 ,  1 900, and the bul k 
of the great crops of 1 899, especially i n  the South, w i l l  be 
harvested and marketed long before that t ime, grow
ers wil l  be expected to furn ish statistics to the en ume
rators, some of which w i l l  be q ui te a year old. It is  
Jesi red by the Bureau that growers be prepared to do 

this. an4 to that effect it i s  usi n g  every channel to no
t ify them of the necessity of bei ng thorough l y  posted 
as to what they grew and m arketed, and the prices ob
tained therefor. 

The strange part of all this is that our Department 
of Agri culture has a most efficient, long trained force 
for this very purpos!'; and not only their annual but 
their month l y  statistics are t.he most complete of any
th i n g  of the k ind attempted i n  any country. Yet this 
work i n g  force w i l l  be enti l'ely ignored, its records 
passed as of no avai l. and exactly the same work and 
results as theirs will  be attempted with comparat i ve l y  
raw, untrai ned recruits. That such statistics w i l l  
d iffer from, and Illust b e  of considerably less scientifi c  
value t h a n ,  those o f  t h e  Department of Agriculture 
goes without the saying. 

We cal l attention to th i s  just at this  time in the h ope 
that it is not yet too late for the press of the cou n try 
to take the m atter u p  and iilduce a change of some 
magn itude to be made in the plans of the Census 
Bureau. General Merriam i s  sure to flnd the funds at 
his disposal far from what he will  req uire for special 
fel\tures of great vallle to all students of cO,llunerce 
and political economy, if thousands of dol lars are thus 
uped to duplicate the work of the Department of Agri
culture. 

The same thing might also be well illustrated b y  
,reference t o  t h e  dupl ications o f  work now bei ng wel l 
done b y  the Treasury, Interior, Post Office and War 
DepartmentEl. 

... ea. 
EXCHANGING FISH FRY WITH EUROPE. 

Man y tourists who wi l l  attend the Paris Exposition 
next sum mer need not be surprised if they find on the 
b i l l s  of fare of the l ead ing European hotels such items 
as " Amel'ican bl ack bass," .. American sal mon," 'or 
"American muskalonge." It should not be hasti l y  con
cl uded that these item s are put there for decepti ve 
purposes. or that they refer to canned or dried Ameri
can fish. T hey are in reality true statements of facts, 
and indicate the growth of our fishing interests under 
t h e  wise and progressive supervision of the United 
States Fish Commission. During the past summer 
American fish. fresh from the water, appeared on the 
tables of European hotels devoted specially to ('atering 
to American tourist!'. 

In order to appreciate the full mean ing of this, it is 
n ecessary to glance at a feature of the work planned 
yeal's ago by· the Fish Commission. A.JOOst thorough 
and pai nstaking effort wa!' made then to collect all  pos
sibl!' fact.s con cerning our food fishes as a prel iminary 
to adopting adeq uate methods for protecting and p ro
pagating young fry. This  scientific study and experi
l I lent i n c luded an elaborate investigation of the food 
plants of fish in inland waters, th� cause of fam i n es 
and years of p lenty, and the relati ve chances of certain 
vari eties of fish in strange waters in reaching maturity. 

III propagat.ing the you n g  fry for restocking the 
streams, bays. and ri vers, experi ments were m ade to 
see how wel l they thrived in waters far removed from 
their natural habitat. This exper i ment proved of 
great cOlllmel'cial val ue to the country. Inland waters 
that wel'e almost desti t ute of fish are now teeming 
with mi l l ions of artificially propagated fry. In some 
of the new waters they have been transplanted to, 
the food fishes have been found to thri ve better than 
in the streams where they were found.  The extension 
of this work to foreign waters was antiC!i pated by the 
Fish Com m i ssion years ago p ureJy as a scientific test. 
Conseq uently when they recei ved inti mationR from 
l ead i ng ichthyologists abroad that an exchange of nat i ve 
fry w ould be agreeable, preparations were immedi· 
atE'ly made to send our fish to European countries 

The first experi ment was made in Scotland with our 
landlocked salmon. The inland, waters of Scotland 
presented con ditions some what s imilar to those in 
which our salmon loved to disport, and besides there 
was a species of Scotch salmon nati ve to the streams 
and lakes of that l and. Young fry of our landlocked 
salmon were shipped to Scotland some ten years ago, 
and in that time they have m ultipl i ed rapi dly, much 
to the detriment of the Scotch salmon. The Am erican 
salmon proved larger and IItronger than their native 
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cousins, and the Scotch salmon is almost threatened 
with exti nction by the growi n g  rapacity and multipli 
cation of the American landlocked salmon.  O n  the 
w h ole, ho wever, this  is n ot to be ,regretted, for the 
American species furnish more and better food than 
the Scotch salmon. 

A shi pment of American black bass fry was made to 
France for stocking the rivers and streams, and. Hke 
the American salmon in Scotch waters, they h ave 
flourished so marvelously that to-day they are quite 
com ilion al·ticles of d iet at the French hotels  and �'es
tau rants. The French streams, since the introd uction 
of the American bass, have doubled i n  t hei r produc· 
ti ve value, and there is every reason for the French 
an glers to be grateful to our American Fi sh COIl)mis
sion for stocking their waters with a new s pecies of 
food fish. The French streams wel'e practi cal ly de· 
serted when the fry were introduced, and they h ad l it
tle difficulty in taking q uick and co mplete possession 
of the waters. 

Other varieties of fish have been s h i pped to France 
and othel' countries as scientific experiments. The 
American rock bass has been introd uced i n  se veral 
Engl i sh streams, and the Ameri can brook trout is to· 
day in flourish ing condition in the clear. cold streams 
of Russia and oth!'r northern countries of Europe. 
The waters of Swit.zerland abound with many of o u r  
com mon ri ver and brook flsh, w h it'h m ake t h e  angling 
there superior to an yth ing in the past. It is  even 
reported that the fine Ameri can Illu skalong� h as 
found a satisfactory home in the Rhine and Danube 
Rivers. 

In return for these American food fishes we have reo 
ceived few foreign fry that have 'proved of any par
ticular value. The attempt has been mad e to in tro� 
d uce the best of the E U I'opean fish in our waters, bllt 
aR a rule  American fish are superior to any that Europe 
can produce, and we have n ot been greatly benefited 
by the exchange. The Scotch sal mon h as been tried 
here, but holds ou t little promise of success in waters 
where the American salmon li ves There is reason to 
believe that we wil l be m ore benefi ted i n  introduci ng 
the young fry of Sou�h Am erican fish in our n orthern 
waters than an y that can be brought from E u rope. 
The con dition of ichthyology in the countries south of 
us, however, is  such that it is  difficult to secure the fry 
without send ing an expedition after them. At present 
it seems as if  we h ad sumci�nt varieties of flne, tooth
some fish i n  oUI' waters to satisfy the most fastidious 
epicure ; but it is possihle that i n  i ts scientific investi· 
gations with the fish from al l parts of the world, 
the commission may some day add to our fish diet 
some new species that w i l l  prove of enduring value. 
Meanwhile, the scientific search after facts concerning 
the food and habits of our American fish at hom!' and 
abroad will enable the commi ssion to h andle the prob
lem placed before them with more assurance of success. 
In the comparatively few y!'ars it lias been laboring i n  
the field it. has accomplished result.s t.hat are wel l 
known, and of val ue alike to th� con s u mer and the 
sportsman or professional fisherman. There are few 
scientific stud ies and expel'iments that show practical 
results sooner than that.of fish culture. G. E. W. 

THE lIIlIlfING INTERESTS OF AFRICA •• 
The, mil'lin� i nterests of Afl'i ca, especial ly the won

derful gold and diamond fields, are particularly inter
esti ng at the present time owing to the unsettled con
ditions ill the 'I'ransvaal . Much of the recent rapid 
development of Africa, especially in the southern , part, 
is due to the discovery and development of extremely 
valuable mi neral deposits, particularly of gold and 
diamonds, and incidentally it may be mentioned that 
the iron, coal, and'other m i neral deposits of South 
Africa gi ve great promise when the wealth-seekers find 
time to turn their attention to industries which are 
less specu lati ve. 

The gold and d iamond mi nes are wonderfully profit
able. The Kimberley mi nes, which are located ill 
British territory just outside the bou ndaries of the 
Orange Free State and about 600 Jni les from Cape 
Town, now suppl y about 98 per cent of. the diamonds 
of commerce. The existence of these m i n es as un
known prior to 1 867, and in the brief period since their 
discovery $350,000.000 wort h of rough diamonds have 
been taken from the K i lllberley mi nes, and the stones 
were easi ly worth double this sum after c utti n g. 'I'his  
enormous production would have been greatly in
creased but for the fact that the .owners of th!' lIIines 
in the vici n ity formed a n  a�reement by which the 
annual output was so limited as to meet, but not 
material l y ' exceed, the anllual consu mption of the 
world's diamond market!'. The supply is  so plentiful 
and so comparatively inexpens i ve is the work of dia ' 
mond diggi n� that the i n d ustry has al most ceased in 
other parts .of the world since the South African mines 
entered the fleld. 

Equally wonderful and prom ising are the great 
.. Witwatersrand" gold fields of South Africa, 'located 
i n  the South African Rep ublic, better k nown as the 
,. Johannesburg mines. " Tha strip of territory a few 
hundred miles long and a fe w miles in width to which 
this name is applied was, a few years ago, considered 
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nearly wortllless, useful only for the pasturage of cat
tle and s heep. According to our Treasury Bureau of 
Statistics, gol d  was discovered there in 1883,and j'n the 
next year the gol d  prod ucti on was about $50, 000. The 
output increased with startl ing rapidity. The amount 
of gold m i ned in 1888 was $5,000,000: i n  1 889, $10.000.000; 
in 1892, o ver $20,000,000; in 1895, over $40,000,000; and 
in 1897 and 1898, $55, 000, 000 each year. This  wonder
ful development n atural l y  attracted great a ttention to 
South Africa and drew thither thousands of people i� 
the hope of making fortunes rapidly. The mines. 
h o wever, cannot be successfully worked except by the 
use of cost ly  m achinery, and w h i le they h ave been ex
tremely prod uct i ve where mach inery has been u sed, 
they were not .of Eluch a ch aracter as to make han 'd or 
placer m i n i ng profitable, as was. the case in Cal ifornia 
and Australia and other places. The gold production 
of the" Ran d," s ince 1884, has been over $300,000,000, 
and careful surveys of the field show beyond question 
that $3.500.00().000 in gold can probabl y  be extracted. 
wh i le the large n u m ber of mines wh ich have been l o
cated in adjacent territory. particularly in parts of 
Rhodesia. gi ve promise of additional suppl ies, so t,hat 

it seems p roba ble t h at South Africa w iil for many 
years con tinue to be as it now is,  the l ar�est gold pro
ducing section of the world. Recent discoveries tend 
to the bel ief that these wonderfully rich m i nes are the 
lon� lost .. Gol d of Ophir " mine!! from which Solomon 
obtained his vast supplies. 

• 1.' • 
RAILROADS IN 1898. 

A welcome visitor to the edi tor's table is " Poor's 
Manual of Rai l roads for 1899." The general stati stics 
regardi n g  the roads for the year are most 'im portant 
and authoritative. T he general exhibit for the fiscal 
year shows that the length of our railroads on Dece m
ber 31, 1898, was 186,809 miles, showing an in crease of 
1,9 15 mi les in the year. There is in addition to the 
m i l ea�e already gi ven 60.344 mi les of second tracks, 
sid i n gll, etc. , maki n g  a grand total of 245.238 mi les of 
track. Of this mileage, 220,803 m i les of track are 
equi pped with steel rai ls and o n l y  24.435 miles h ave 
iron rails. There are 36,746 engi nes, 25, 844 passenger 
cars, and 1.284.807 freight cars. 'The total l iab i l i t ies of 
the companies are $11,968,751,204; the excess of assets 
over liabilities is $316, 6 16, 498. The total assets are 
$12.285. 367.702. The actual n umber of mi les of rai l road 
operated was 184.532. The total train mileage was 905.-
010,232. In 1898, 514,982, 288 passen�ers were carried and 
the passen ger mileage was 13,672, 497,664 miles; 91 2,-
973, 853 tons of freight were moved. The passenger 
traffic earnings amounted to $272, 589,591. Tile earn
ings from freight were $868.924,526. The total earnings 
from al l sou rces were $1.249, 558,724. The net earnings 
amounted to $389, 666, 474. The total available revenue 
was $494,203,378. 

These figures show w h at an enormous husin ess our 
railroads are doing, and our progress is  al l  the more I'e
markable when we remem ber that it was not un til 1842 
that thE' railroad was opened from Boston to the 
Hudson, and from the Hudson at Albany to Lake Erie 
at .Huffalo. In 1848 the progress m ade in  rai lroad con· 
struction was so slow and unpromi sing that the total 
mileage of l ines completed at the end of that year was 
only 5, 996. In 1848, immed iately after the annexa
tion to the United States of Cal if.ornia, the deposits 
of gold of marvelous richness ca.used great excitement, 
and the first movement in the constructi o n  of rai l ways 
dates from the d iscovery of gold in Cal i fornia. From 
1849 to 1857, 17,138 mi les of rai l way were const.ructed . 
Then came a great commercial revu lsion. which COIll
mencing in the United States swept around the world. 
But the nation had grown too strong, however, to 
suffer anyth i n g  more than a temporary check. The 
lines of rail road w hich had been constructed pene
trated every im portant portion of the country and 
gave high commercial val ue to its products. Labor 
everywhere was then enabled to reap. even in the 
midst of the great depression that prevailed, a re
munerative return. ... .... 

SODA WATER TO RELIEVE HUNGER. 
Water ch arged with carbon i c  acid gas-in other 

words, soda water--is now prescribed as a pall iative 
for hun�er, especial ly  for an abnormal sense of hunger 
d ue to di sease. Says Modern Medici ne, which gives us  
this i nformation: .. Carbon i c  acid gas h as the s ingular 
property of lessening the sense of h unger, and may 
profitably be remElmbered ill deal ing with cases of d i a
betes i n  which bulimia (abnormal hunger) is a promi
nent symptom. The seat of h unger is found in the 
solar plexus. By the use of water charged with car
bonic acid gas, the branches of the solar plexus d i stri· 
buted through the mucous m embrane of the stomach 
are influenced in snch a way that th e abnormal irrita
tion of the plexus, which is  the foun dation for the 
ravenous h u nger often p resent i ll diabetes and certain 
formR of indi�estion, lIlay be greatly m itigated, if not 
wholly appeased . Water charg!'d with carbonic acid 
gas may l ikewise he employed with ad vantalre in man y 
cases of hyperpepsia i n  which there is a,sensation pre
sent in the stomach described by the patient as a 
gnawing sensation, • goneness,' emptiness, etc." 
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Bacteria as Destroyers of Masonry. 

Bacteriology h as shown how we may cou n t  alike 
u pon friends and foes among the my dads of bacteria 
known to us, says T he Lancet. The friendly species, 
h owever, are decidedly i n  the ascendancy, but com
paratively few pathogenic organisUls h aving been iso· 
lated and recognized. Recent researches h ave shown 
how important is the role of the bacterium in m any 
industrial processes, especially w here the production 
of articles of food is concerned. Ascertai ned facts 
would seem to teach that bacteria after all may serve 
us as tiny engineers who can perform stupendous 
work when associated in myriads, so long as they are 
placed uuder a favorable environment. T he disposal 
of sewage by purely bacterial agencies, which u nder 
suitable conditions convert an offensi ve material into 
simplel- and innocuous materials, is perhaps the best 
case in point_ But the d isintegrating action of bac
teria, though perhaps an indirect one, m ust, according 
to recent observations, be reckoned with as a source of 
misch ief. At first sight it would seem hardly possible 
for bacteria to be concerned in the breaking down of a 
stone wall, yet such would appear to be the case, ac·· 
cording to some ingenious observations directed to the 
nature of the decay of cement. The grad ual disinte
gration of the cement mortar used in w ater supply 
reservoirs is one of the serious t roubles met with by 
water engineers, and a trouble which so far they have 
not been able to avoid with any measure of practical 
success. Hitherto this action was supposed to be the 
result of the solvent property of carbonic  aci d and 
other mineral substances com monly present in a water 
supply_ The cement grad ual l y  dis in tegrates and be
comes a kind of mud which slowly detaches itself. 
This strange process is due to the action of none other 
than that bacterium known as the nitrifying organism. 
An examination of the mud shows it to be teeming 
with these organisms. The organi sm, ho wever, cannot 
flourish in the absence of n itrifiable pabulum. In its 
pl'esence, h o wever, n itrous acid is produced, which 
leads most probably to the disintegration of the cement 
li ning of the watel' reservoi r. The nitrifying organism 
is the one upon which so much depends in the puri fica
tion of se wage and effete matters. On this account its 
growth should be encouraged, and it is curiolls, there
fore, to find that the organism appears as an objection
able factor in' the attempt to supply and store an 
abundance of p u re water for d rinking purposes. 

• • • 
.A. NEW RIKER ELECTRIC VEHICLE. 

A few months ago we il lustrated an electric t wo
seated open surrey built on the Ri ker systelll. Since 
then an improved form of an electric demi-coac h has 
beeu constructed, i l lustrated in the accompanying en· 
graving. 

In designing this vehicle Mr. Riker had in mino the 
need less present custom of 
locating the driver in front 
of the vehicle. His idea i, 
to give the occupants a free 
uno bstructed vie w of the 
road at the sallie time pro
tect them, in case of acci·· 
dental coll ision, by locating 
h:l.lf of t h e  storage battery 
in the front box-like com
partment and the other 
half in the rear under the 
dri ver's seat. This design 
gi ves the carriage a sym
metrical and wel l-balanc· 
ed appearance. The con
trol ler lever, steering lever 
and foot brake are clearly 
sho w n  attached to the 
driver's seat. 'rhis is  wide 
enough to hold two per· 
sons, one for an attendant 
to open the carriage doors 
and the othel' the o perator. 
The vehicle is steered by 
the lllovement of the front 
wheels, connected by a rod 
to the rear steering level'. 

The coach will carry four 
persons inside, has a full 
glass front, an electric l i ght 
in the roof and exterior 
lamps. It. is  also elegantly 
upholstered. The wheels 
are fitted with solid rubber 
tire8 and the rear ones are 
42 inches in d iameter, and 
are propt'lled by 2-kilo
watt electric motors, one 
for each wheel. The total 
weight of the vehicle is about 4,200 pounds. Attached 
to the back in front of the operator is the usual com
bined voltmeter and ammeter. It is intended to travel 
at a speed of ten miles an hour, and one charge of the 
battery will  carry it 25 miles on a level macadam road. 
The Riker Electric Vehicle Company, recently organ
ized for the further development of this and other styles 
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of motor vehicles, has i nstal led a new and extensive 
plant at El izabethport, New Jel'sey, equipped. to make 
evel'y part of a vehi cle. 

••••• 
A NOVEL MATCHER-HEAD FOR PLANING MILLS. 
A patent has been granted to Charles R. Harvin, of 

Parksvi l le, S. C., for a lllatcher-head, by means of 
w h ich the cutters o r  bits can be vertical ly  adjusted to 
adapt the device to different widths of tongues or 

A MATCHER-HEAD ROTATIVELY AND VERTICALLY 
ADJUSTABLE, 

grooves. Fig. 1 is a top view of the head with one of 
the cutters 01' bits removed. Fig. 2 is a section taken 
through two adjl\Cent cutters. Fig. 3 is an inner face 
view of one of the cutt61'S or bits. Fig. 4 is a bottom 
plan view sho wing an adjusting lllechanism employed . 

It is not customary to adjust the bottom cutters or 
bits vertically ; but the upper cutters are, ho wever, 
thus adjusted to adapt the matcher· head to different 
thicknesses of floor-boarding or to d ifferent widths of 
tongues or grooves. The means for adj usting the up
per cutters or bits wil l ,  therefore, be first descri bed. 

Each upper' cut.ter or bit has a depression in its i nner 
face, at one side of wh ich depression is a t.ooth adapted 
to engage one of a series of notches in the u pper end of 
all exteriorly-threaded sleeve. A bolt passes through 
the cutter or bit and h as a portion angu lar i n  cross· 
section passing through a correspondingly-shaped 
opening i n  the s leeve. A washer engages the outer 
end of the angular portion of the bolt and is provided 

AN ELECTRIC DEMI-COACH, 

with r.otches in its periphery to recei ve a lug on the 
under side of the cut.ter-head. A clamping-nut on the 
bolt holds the parts i n  place. In adjusting one of 
these upper cutters, the clamping-n ut is loosened 
sufficiently to allow the washer to drop clear of the 
log. The washer can then be turned by a snitabl e  
tool, its movement being communicated to the bolt, to 
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raise or lower the threaded sleeve. After being ver·· 
tically adjusted, the cutter is raised to disengage its 
tooth from the notches i n  the IJPper end of the sleeve. 
The cutter-head may then be rotated to bring its cut 
tel' portion outside of the cutter-head, as shown in Fig. 
1. When in this position the cut tel' is lowered to en· 
gage its tooth in a notch; the washer is moved to en 
gage the lug, before mentioned, in one of its notches: 
and the device is tightened by screwing up the clamp 
ing-nut. 

The bottom cutters or bits also h ave each a tooth on 
their inner faces, which is adapted to engage one of a 
series of notches in a boss on the under side of the 
cutter-head, so as to hold the head as rotatively ad· 
justed. The bottom bit is clamped by a bolt and nut. 

••••• 
The Comparative Dietetic Value of WI.Ue and 

Wholelneal Bread. 

It is commonly supposed that wholemeal bread is 
more nourishing than ordinary white b read because it 
contains a h i gher proportion of nitrogenous and min· 
eral substances. But. as we h ave freqnently pointed out, 
says The Lancet, the n i trogenous value of a gi ven food 
is n ot necessarily indicated by an empirical chemical 
analysis. Not all n itrogenous su bstances are feeding 
stuffs, and further, it does not follow that the q uantity 
of food partake!}. of is  the quantity of food assirll i lated. 
In other words, eating is not necessarily feeding. 
'rhere are lllany su bstances contai ning a very high 
proportion of n i t rogen which are valueless as food 
stuffs, and on the contrary there are lllany edible ma
terials which contain a comparatively small  propor
tion of nitrogenous substances which, h owever, are 
completely avai lable for nourish ing the organism. 'Ve 
now know that it is not enough for chemical analysis 
to record merely the proportion of nitrogenous sub· 
stances; the nature of these substances must be de
clared, without which the food value of a given sub· 
stance cannot be estimated. It was formerly assu llled 
that wholemeal bread contained more n itrogen thall 
white bread, but in the l i ght of recent analyses this 
is not true, Whether or not, however, wholellleal 
bread is superior all regards its nitrogenous contents, it 
is certai n l y  inferior as regards its digestibility. This 
may be attributed in a large measure to the fact that 
wholemeal bread contains comparatively large, ind io 
gestible, and irritati n g  particles of h usk. There seelllS, 
however, no reason for doubting that wholellleal bl'ead 
would be much more digestible if the branllY par t icles 
were finely comminuted. In several patent breads the 
germ of the wheat is retained, w hich adds considerahly 
to the nitrogenous value of the bread. But the germ 
of w heat tends to excite fermentative challlles in the 
. .  sponge " and prod uce an unpal atable loaf. Sevel'al 
processes, however, h ave been devised which avert the 
possibility of this undesirable effect. We do not be

lieve that with the i m
provements in 'machinery 
general l y  the dietetic va l lie 
of bread has pari passu in
creased. We stil l  hold that 
a lIIore nourish ing article, 
as it is cel·t.ainly more pala
table, is the o lu-fashioned 
farmhouse loaf, w hich pl'e
sents a gold wheaten colol' 
rather than the blanched 
appearance which seems 
to be looked upon as a 
guarantee of quality in 
the modern white loaf. 
Our own laboratory ex
perience, at an y rat.e, 
shows that probably 011 
account of the increased 
e m ployment of roller lll i l l·· 
ing processes the impor
tant mineral constituents 
of w hite bread h ave very 
III a t e  I' i a II y diminished. 
When it is considered that 
these constituents play a 
not u n i m portant pal·t i n  
supplying t h e  bonp-forlll
ing factors of the organ
iSlll, this fact assumes a 
serious im portance and 
llIay even throw li�ht up
on the prevalence of den
tal decay. On the other 
hand, wholemeal b r e a  d 
and germ bread con tain 
an enhanced proportioll 
of mineral salts, such as 
the phosphates of l i l lie 
and potash, which are nt'

cessary in the building u p  of the entire h u man frallle. 
. ' .. . 

THREE thollsand five hundred and th ree vessels of al l 
kinds passed through the Suez Canal last year, and of 
this n u m ber 2, 295 carried the British flag. The receipts 
for 1898 were larger than in any previous year since 
the opening of the canal. 
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DITCHING ACROSS THE GREAT DIVIDES IN THE 
ROCKY MOUNTAINS. 

BY B. A. CRAFTS. 
The Water Supply and Stora�e Company, of Fort 

Collins, Colo. , upon the com p l etion of the Larimer 
County ditch, found its wat.er supply to be deficient. 
The ditch was taken froUl the north side of the Cache 
la Poudre River, near the foot-hi l ls  of the Rocky 
Mountain ran�e, an d leaos through the eastern part of  
Larimer County and into Weld County. Its  len�th is 
about seventy miles. It is thirty feet wide at the top and 
twenty feet wide at the bottom, and it has a carry i n g  
capacity o f  660 c u b i c  feet of water p e r  second. U nder 
it there are SOUle 20,000 acres of land susceptible of irri
gation . Owing to the amount of water taken from the 
Cache la 1'oud l'e by prior appropriations, there was 
n ot enough left to enable the cOUlpany to carry out 
its original designs. Storage reservoirs in connection 
with the ditch were constructed on the plains, having 
a capacity of six h undred m i l lion cubic feet of water. 
These were fi l led at such times as t here was water to 
spare from the river, but even with the water thus 
held in reserve there was [not enough to supply the 
deficiency. It needed not only an additional supply 
for the ditch d U l'ing the irrigating season, but for the 
proper fi l l i n g  of the storage reservoi rs. 

To secure more water from the Cache la Poudre River 
was out of the question, nor were there other st reams 
having sti l l  unappropriated water at con ven ient dis
tances and tending in the same d i rection.  

At the h ead of the Cache la Poudre i n  the h igher 
altitudes of the Roo ky Mou ntai ns and some sixty m i les 
above the head gates of t h e  Larimer Cou nty ditch was 
Chamber's Lake. T h i s  had been formed by a deep 
depI'ession, and covered at low watel' 1 3r; acres, and at 
high water' 212 acres. The d i tch com pany incorporaten. 
Chamber's Lake as a storage reservoir, an d constructed 
across its outlet an im mense eart.hwork dam, which 
raised the lake and gave the com pany one h u ndred 
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head waters of the Grand Ri ver, which flows south
westerly and empties into the Colorado Ri ver, which in 
turn flows to the Paci fic, Yet the engineers u pon in
vestigation fou n d  that by tappi ng these streams at an 
elevation of some 10, 000 feet above sea level, water 
could be con veyed over the i ntervening di vides and de
livered into t h e  head waters of the Cache la Poudre, and 
t hat the water could be legally appropriated, as the 
streams named yet held large qnantities that had not 
been appropriated for irrigation purposes. Thfl com
pany thereupon decided to obtain a portion of this 
water by bri nging it over the divides to the Cache la 
Poudre watershed. 

T h ey began by tapping the Big Laramie. They 
commenced their ditch, w hich was to act as a feede r, 
high up in a gulch on the northern slope of Mount 
Cameron; where the river had a discharge of some 500 
cubic feet of water, and swung it rou n d  to the eastern 
flan k of the mouutai n to Chamber's Lake, a d istance 
of some fi ve miles, where it discharges into t h e  lake. It 
was a difficult piece of engineeri ng, located as the ditch 
was at such a great altitude, and upon the side of a 
m o u n t a  i n 
whose s l o p e 
was at an an 
gle of about 
45°. T h e r e 
w e r e  t h r e e  
principal class, 
es of material 
encountered in 
the excavation 
-loose earth , 
loose rock, and 
s o l i d  r o c k .  
One tunnel 110 
feet i n  length 
through solid 
rock was con -
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to permit all floatage to be carried over the flume and 
d ischarged i n to the creek below. Our view w as taken 
on J u ne 25, 1899, and shows the snow banks up the 
gulch ; the ban k of the d i tch on the left joining the 
fl ume i n  the center ; the bridge across the gulch lying 
parallel to the flume, t he automatic wasteway and the 
surplus water pouring over the apron. The flume is 
j ust back of the bridge and extends around to the 
right. 

The ditch is five miles in lengt.h ; eight feet wide at 
the bottom and twel ve feet wide at the top, and will  
carry wa.ter to the depth of four feet. Its carrying ca
pacity at its bead is 240 cubic feet per secon d ; but in 
order to e mbrace the water of the i ntersecting creeks 
its capacity is gradually increased u ntil at. its outlet it 
has a carrying capacity of 400 feet. Tbe d itch h as 
stood tbe test well. The lower bank has settled down 
very solidly and has not yet experienced a single 
break. The upper bank, however, is subject to a con
stant sliding process from above. Some part:,; of the 
mountain side are springy, and from these, earth slides 
result. It was also found that the swaYlDg of the 

THE CHAltBERS LAD DAM. 

INTERSECTION OF BIG LARAMIE DITCH AND TWO-AND-A
HALF MILE CREEK. 

BRIDGE, WATERWAY, AND FLUME AT TWO-AND-A-HALF MILE CREEK. 

and thirty million cubic feet of water to dra w u pon as 
they found it necessary. But one day, when the reser
voir was full, there came a cloudburst above it, and 
the rush of water into it, coupled with a supposed 
weakness of the dam at the waste way, burst the darn, 
ann an immense body of water was let loose and 
pou r'ed down the canon and into the valley below, 
causing great damage and entailing much vexatious 
litigation , The loss was so great that the company 
was slow to reconstruct its dam, and other sources of 
water supply were sought. 

In the vicinity of C hamber's Lake are the head 
waters of several other mountain streams. North ward 
some five miles on the northern slope of Mount 
Cameron are the head waters of the Big' Larami e  River, 
which flows north ward and em pties into the North 
Platte River i n  Wyomi n g. Westward about the 8ame 
distance is Cameron Pass. wh ere Michi gan Creek and 
several other small streams h ave th eir rise and flow 
westward down into North Park and empty at last 
i nto the North Platte itself. Again, to t h e  southwest
ward and lying beyond the continental divide are the 

structed. The d ifficulties of construction may be 
readily i magi ned when it  is stated that the ditch 
was constructed at least 1 , 500 feet above the base 
of the mou ntain. In the fi rst place, t h e  timber was 
all cleared from the side of the proposed ditch and 
then about a foot of vegetable mould was scraped 
off down to solid gro und, and ban ked on the lower 
side. With the felled tim ber, log curbing was con
structed to hold the lower ban k .  Where there was 
standing timber ou the lower side, the felled timber 
was rolled down against it thus forming another scheme 
of retention . At intervals for at least two-th irds of the 
distance aroun d  the flank of the mountain small 
streams were intersected. These were t urned into the 
d itch to add their waters to the general supply.  The 
pri n c i pal of these streams was Two and·a·hal f Mile 
Creek, the intersection of which with the ditch is 
shown in one of our i l l u strations. The ditch was at 
fi rst fl u med across the gulah , and then the water fro l ll 
the creek was cal'l'ied i nto it over a latticed apron. The 
apron was designed to bot.h break the force of the 
water, for the better protection of the flume, and also 

trees on the upper ban k caused a loosening of the soil 
so the standing timber was felled some twenty-fi ve or 
t hirty feet further back from the bank. To prevent 
breakage from sudden floods caused by cloudb u rsts 
above, automatic wasteways h ave been constructed. 
LOI; cribbing has also been built upon the upper bank 
and along the most exposed parts in order to catch 
loose matter that may slide down from above. 

The company has also reconstructed its Chamber's 
Lake dam, but in a more s ubstantial manner than 
form erly. That part of the oln. earth dam which was 
carried out has been replaced by a strong dam of 
pi l i n g. The rou n d  piling was dri ven to depths vary
ing from 23 to 25 feet, and the sheet piling from 10 
to 14 feet. The dam is 11  feet high above the mai n 
floor, 190 feet long on top and 1 50 feet at the bottom. 
The dam is b u i lt into the old em bankment, w h i ch is 63 
feet wide at the base and 30 feet. wide on top, and is 
faced with crib- work. The n e w  dam an d a part of the 
old are shown i n  one of our i l l u strations.  The end of 
the old emban kment may be seen at the left. The 
new dam may be seen in the center, and at the right 
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the water may be seen flowing over the outlet. 'l' he 
outlet consists of five gates, each 2 feet 8 inches by 4 
fellt. making 53� square feet. The gates are operated 
by screw power. The up·stream front of the gates 
bas an apron 16 feet wide with a drop of 3 feet well 
packed in gravel. On top, and level with the main 
floor of t h e  dam, is a second f bor, and also sides reach
ing nearly to the top of the dam to preve n t  the gravel 
fi lling on the apron and in front of t h e  main dam be· 
iug carried away by the current.  Belo w the gates a 
flume 32 feet long was built in order to carry away the 
water f rom the main dam and pre ven t washing and 
undermining. The dam w ill carry 10 feet of water, 
and the amount of water that can be held in store is 
55, 000,000 cuhic feet. 

• •  I • 
Sound R e fl e c t i o n  and Refract i o n .  

BY R E V .  J O H N  M. BACON, M . A . �  F . R . A . S .  
More than one recent disaster at sea, still unexplained, 

has pointed to the necessity of reconsidering certain 
accepted dog I II as relating to the transuJission of sound 
waves, and official reports of a disquieting nature from 
look-out stations h ave calied once and again for serious 
\ Hvestigation of the anomalous behavi or under special 
conditions of such sound signals as are com monly i n  
use a t  sea. In particular it has been insisted on that 
the hearing of  the siren and fog-horn is apt to prove 
uncertain and t hat, on occasions at least, t h ere are to 
be found areas or zones of silence where t h ei r  warning 
wiI I  unaccounta b l y  fade or else cease altoget her to be 
heard. 

It would appear, however, that this peculiarity is 
not by any means confined to the signals of those in
struments of wh ich the siren is the type. The writer 
has had special opportunities of experimenting with 
explosive signals of many kinds, and has on three 
�e parate occasions, and under vet'y different circum
stances, carried out systematic trials on the penet ra
tion of the service cotton-powder cartridge fired at 
differen t heights from ualloons while traveling over 
diversified open coun tt'y as also over populated dis
tricts i ncluding London itself. These t rials have drawn 
records from a large number o f  independen t  obsen'ers, 
whose statements, when carefully analyzed and com ·  
pared, have proved beyond all reasonab.1e doubt that 
even the most powerful and el.eservedly wl!l 1 t rusted 
form of modern explosive signal is sometimes fickle in 
its c haracter, fai l i u g  or fading in unexpected quarters 
withou t obvious cause. 

It will probab ly be readily conceded that the ex
planation of these facts must be sought not so much 
in any peculiarities in the sounds themselves as in the 
condition of the mediulII t h ro ugh which they are prop
agated, and it is here t h at the views expres�e d per
haps too confidently a generation ago lIIay need to be 
modified. Certain conclusions as to states of atulO
spnere commonly affecting the passage of soun d  waves 
have perhaps remained too long unphalleuged . 

Thus Prof. Tyndall states that wh ile conducting 
experim ents with sound signals at the South Fot'eland 
t,here were presen t  always and in al l  weathers invisible 
acoustic clouds which returned echoes frolll the in;;tru· 
ments and cannon planted on the summit of the cliff 
overhead. Hundreds of can u on-shots, he states, were 
fired, and were al ways follo wed imluediately by a 
rUlIlbling which the Profe;;sur asserted must have 
come only from out of the empty air, If  this were so, 
then we m ust conceive that there was cOl1stant J y  pl'e
sent in the air some form o( obstruction that not only 
impeded but reflected back the waves of sound that 
were being emitted. 

It is with regard to this point that some results re
cently obtained lIIay be deemeel. instructive. In the 
first place, although during the experiments in which 
I have been concerned soule scores of cotton-po wder 
signals have been fired frolIl balloons under very differ
ent meteorological couditions, n o thing of the n ature 
of an aerial echo has ever been suspected, and the 
dead silence aloft has al  way s  been absolutely unbroken 
after each report until, after a n  i nterval of se veral 
seconds. the earth itself has re plied wit h a burst of 
sound w hich has reached the car e v e n  at the height 
of a mile wi th all the intensity and reverberation of a 
thunder-clap. 'l'his striking result, invariably the same, 
appears highly significant, and would poi n t  to the 
conclusion that the ini tial report immediately con
sequen t  on a lightning flash is, lik e  the fog-signal 
bursting below the car, comparatively sptaking only a 
trivial sound, while the great uproar of sound must 
practi cally be wholly due to echo, which is presulIlably 
largely off the ground.  In support of this I would 
state that when one of the signal cartridges already 
d escribed is fired, say, 150 feet above the ground, in 
m oderately open count ry, an observer below hears a 
se ries of ext remely powerful echoes which he can easily 
trace to each clump of trees or building around. and 
several secon ds after this elapse before the subsequent 
conflict of reverberations ceases. Further, when such a 
rocket signal has been fired over a wide extent of q u iet 
('om mon terminating at some distance in an abrupt 
decline, it has awoke surprising and unexpected echoes 
from woods lying in the valley, although these have 
been compJlltely out of sight and sheltered from the 

J ,itu tiiie !tutrieau. 
ear by a considerable stretch of in tervening level 
ground. In this case both the incident and reflected 
waves of sound had clearly been defracted or bent 
over the shou lder of the hill which hid the woods from 
view. 

I would then submit, first, that a condition of atmo
sphere causing aerial echoes is by no means the nortual 
condition,  and, secondly, that the return of sound 
which Prof. 'l'y ndall, when stationed under the cliff, 
appeared to hear almust instan tly from the offing may 
in actual fact have been defracted from cliffs and head
lands hard by but out of s ight. 

That aerial echoes are someti mes heard I would, as 
the result of my own experien ces, very readily admit, 
and I would regard the condition of atmosphere favor" 
ing this phenomenon as one probable cause of that 
failure of sou n el.  at certain spots which has be'en already 
referred to. 

But some other dogmatic statements wh ich h ave ai, 
ready done service full 10iJg respecting the reflection 
of sound waves may well be q u estio ned. Ta ke the 
well-known example a,ttributed to the W hispering 
Gallery of St. Paul's. Here as I have pointed out else 
whet'e the t ra n s m i ssion of a w hisper arou nd the cir
cular wall is obviously Inot due to reflection in the 
ordinary sen se, as any one may convince himself by 
testing the phenomenon in quiet night honrs ,  O r, 
again,  if on a calm day a smoo t h  crescent- shaped sur
face similar to a seglllent of the Whispering Gallet·y 
be constructed in the opeil-as llIay be readily don e  by 
meaus, say, of a length of continuous stout brow n 
paper stretched on battens-an experimenter will find 
that the Whispering Gallery effect can be produced 
under c i rculIlstances where reflection from an opposite 
surface is impossible. A whi sper com lIlunicated either 
by the mouth or suitable instrument against such a 
curved s Ul'face appears to course round in close con 
tact with the surface. 

I woulel. note that the description giveu by Sir John 
Herschel of the peculiar phenomenon of the Whisper
ing (iallery, w hich has been cupied and re-copied into 
every tex t book, is obviously incolTect, and so alsu, as 
I am prepared w i th due permission to point out. is 
that relat ing to the echoes at Woodstock. Froll!  which 
I would gather that neither H el'schel nor those who 
have quoted h is words have ever investigated the 
phenomena in question. 

In connection with echoes a very noteworthy result 
has presented itself in the course of the acoustic bal
looning experiments in w hich I have been engaged
namely, that the echo from earth of exploding signals 
has been always and uniformly retarded. This result 
has been obtained and verified very many tillles by 
i ndependent observers using carefully corrected in
stru luel l ts, and no doubt has been entertained of its 
truth. W hether, ho wever, this retardation be due to 
a di m i n u tion in the rate of sound traveling vertically 
t hrough t h e  atmosphel'e 01' to any " dwell " or " lag " 
in the actual reflection of sound I am not at present 
prepared to state. 

As suggesting a further cause possibly operative in  
t h e  occasional local fai lure of sound signals, I would 
call in evidence certain experiences uf my own with 
regard to the effect on sound of fog or cloud. Prof. 
Tyndall insists that fog has no sensible power to ob-
struct sound, while air associated with fog being, as a 
general rule, highly homogeneous is favorable to the 
transmission of soutld.' 

I am a ble to assert that this view is very far from 
being ge nerally accepted by practica l men employed 
011 look· out stations, and it is e n tirely opposed to 
the statements of Stevenson and other eminent au
thorities . .  My own o bservations gathered in balloon 
voyages, and also duri n g  a sojourn of several days 
and nights, generously gran ted me by Trinity H ouse, 
011 the Maplin Lighthouse in t hick weather, go to 
show that whereas a condition of still and settled

' 
fog 

may aid the travel of sound, compacted cloud-heaps 
or wreaths and masses of rolling mist are capable of 
refracting and diverting sound waves in a m anner 
that will deceive the most practiced ears. For ex
ample, the warning of neighboring light·sh ips' fog 
ho1'lls as heard from t h e  Mapli n  are influenced in a 
far g reater meas u re by the cirCUlllstances and qualities 
of i n tervening fog than by a gentle wind; moreo v er, 
a horn which h ad been uearly quenched by interpos-
ing mist has been observed to sound with far more 
than norlllal i ntensity as soon as the fog had rolled 
away behin d ,  forming a background to gather and re
flect the sound wave. 

I would call attention to the fact that many accepted 
statements that have done duty in the past with re
gard to the travel of sound wave8 seem to have been 
based on the results of experiments conducted in the 
laboratory, and I would submit that a more un favor,
able place for satisfactory experiments on sound could 
hardly be chosen, inasmuch as the six bo unding sllr
faees IllUst surely cause reflecti(;m seriously endanger
i n g  the truth of results obtained. Conducting experi
ments of this kind Illust often rather resemble such a 
feat as trying to project lantern pictures in a room 
where walls, floor, and ceiling are all faced with bril
liant mirrors.-Knowledge. 

OCTOBER 14, 1899. 
Automo bile News. 

The automobile never ceases to be an attraction at 
the modern country fair, and several persons llIake 
their living by making the circuit of the country fairs. 

The C hiswick (London) V estry has used motor 
vehicle:; for the removal of ashes, etc. , for about two 
years, according to The Motor-Car Journal, with great 
satisfaction. 

A 1lI0tor fire engine has been constructed by an 
English firm of fire engine builders. Engines of this 
kind have been in use in the United States for some 
time and have been successful. 

Baron von Aanachetto has crossed the Alps between 
Switzerland and Italy by way of the Brenner Pass, 
The road w as excellen t  and was largely used by vehicles 
d rawn by horses until the Brenner Railway was opened, 

A Philael.elphia paper is trying to organize a race for 
motor-vehicles to take place on Broad Street, t h e  long
est asphalted street in the world. Competitions of 
this kind are 1II0st unfortunate for the industry, and 
the i r  value is very slight. 

A n  international congress of automobiles to be held 
in Paris during t h e  Exposition is under consideration. 
There is little question that such a congress would be 
educational to the drivers of the veh icles themselves 
and of great benefit to the new industry .  

Th ere is  one automobi le paper in Austria, two i n  
Beh :iulll, and in France t here are twelve, including 
two dailies, seven weeklies, one bi, weekly and two 
monthlies. There are two in Germany, th ree in Great 
Britain, and in this country we have seven or eight. 

An automobile exchan ge and training school has 
been opened in West Fifty- eigh th Street, New York 
c ity. Here vehicles propelled by different motive powers 
wi I I  be kept in service and competent teachers and reo 
pai rerl"l wiI I  be ready to instruct the novice and to repair 
vehi cles. A course of fi ve or ten lessons in the man
agemen t  of automobiles will be gi ven. 

The Automobile Magazine has at last come to hand 
and is the most thorough ly sati sfac tory periodical which 
we have seen in any lan guage on the s u bject. It is 
of reg-ular magazine size and has 111 pages. 'f ile quality 
of the articles is very high and t h e  iIlustratiolls are of 
the best. Everyone w h o  is at all interested in the 
automobile wiI I finel. something in the new magazine 
w h i ch will interpst him, Even the social side is far 

, from being neglected, as th ere is an article on the re
cpnt floral parade at Newport and o n  the Automobile 
Club of France. The, Auto mobile Index, which oc
cupies sOllle nine pages. is  exact ly what has beeu 
needed. O n  the whole the magazine is a m ost satisfac
tory one. 

• e . •  
M a n u factu re of A r t l fi ei a l  S " o nges. 

The process patented by Dr. Gustav Pum. of Graz, 
Germany, consists principally lD the action of zinc 
chloride solution or pure cellulose. The results are 
amyloid and hydrocellulose-like products, which swell 
up with water,  but turn horny and hard on drying. 
In order to retain fur the product the property of also 
ausorbing water after dryillg, alkali -haloids are em
ployed in treating the cellulose with zinc chloride, and 
final l y  the product is subjected to a mechanico 'plastic 
treatment. 'fhus, for example. 2.000 gralllllles of con
centrated zinc chloride solution and 2, 000 grammes of 
sodium chloride are used for 100 gram mes of cellulose, 
whereby a pasty viscous mass is obtained which is 
mixed with about 1 kilo of coarse grained rock salt. 
The plastic mass thu!; obtaineel. is pierced i ll a press 
mould with pins, after w hose removal the pressed 
matet'ial appears traversed by sma ll canals in all di, 
rections. The excess of salts is removed by washing 
one or two days with alcohol an d water. The product 
thus obtained can take the place of natural sponges 
in all its uses, anel. lIIay espeCially serve for filtering" 
water for sanitary and industrial purposes. It is also 
suitabl� for filling up life preservers, for the produc
tion of anchor buoys, as well as i n  surgery for absoru
ing secretions, et c.-Ch emische Revue tiber die Fett
und Harz-Industrie. 

• I e  . ..  
Fires in the U nited States. 

The Ch ronicle Fire Tables which are published annu· 
ally by the organ of fire underwriters give some curio 
ous details regarding the fire losses in the United States 
during the past year, T h ey show that the average 
loss by fit'e has beml reduced in ten years from $6, 922 
in 1888 to $ 1 , 860 in ltl98. The insurance loss in the 
same perioo was reduced froll1 $3, 993 to $ 1 , 056. The 
extended use of electricity has brought about a large 
increase in the way of fires due to electric wires and 
lights. Ten years ago there were only sixty-six such 
fires, but in 1898 th ere were no less than 958. Defective 
fl n es are responsible for 1 1 '23 per cent of the fires. In
cenel.iarislll is accredited as the next largest cause of 
conflagrations. No less than 6,89 1  in cendiary fires a .  e 
shown to h ave occurred in 1898. 3, 479 fires were cau seel. 
by lightning ;  1 . 1 79 by spontan eous com bustion ; 295 
by friction in machinery; 94 by natural gas; 14 by 
dust explosions, and {) by the sun' s rays passing through 
window �lass, 12,204 fires had no a!!signabJe cause, 
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S�lenca N ote8. 

There are twenty carbide manufactories i n  France. 
most of them obtaining thei r current by meaus of 
water power. 

'r h e  British Association for the Advancement of 
Science has gran ted a thousand pounds sterl ing to
ward the expenses of an A n tarctic expedition. 

Prof. Kreutz, a t  Kiel U n i versity, has telegraphed the 
Harvard College O bservatory, o n  October 1 ,  that a 
COlLet was discovered by Gacobi n i  at N ice, on Sep
tem ber 29. 

The work of eq uippi n g  the elevated rail road of 
Brooklyn with the th ird-rail  system of mot i ve power 
is  progressing rapidly, The Fifth Avenue line is  
al ready being operated by electrici ty .  

One of the laundry trade jou mals recently noticed 
a new antiseptic which is intended to steri l ize clot h es 
when ueing laundered, thereby preventing contagion_  
A formaldeh yde sol ution is  sol idi fied, and this  is  used 
by laun d rymen, 

U n i ted States Minister Merry at San J ose, Costa 
R i ca, has i n formed the State Department that t h e  
government of the cou ntry h a s  issued a decree estab
lish i n g  i n ternational copyrigh t bet ween Costa Rica 
and the U n ited States_ 

The Nathorst expedition , which h as been searching 
along the coast of Green land for A n d ree, arri ved 
Septelll ber 12 at Malmo, Sweden_ No tl'aee of the 
aeronaut was fou n d, but  a n e w  series of i n lets were 
d iscovered and val uable eth nographic material was 
obtained_ 

The London poor suffer terribly fro m overcrowdin g_ 
Accordi n g  to 'rhe Sanitary Record. 1 5, 150 perSOllS 
l i ved i ll 4057 ten ements with one roo m in the paris h  of 
St. Mary's, Newington ; 40, 184 persons i n  7, 670 t wo
roomed tenements ; and 13, 742 persons in 1 , 752 th ree
roollled tenements_ 

Accord ing to The Engineer, an A merican firm is 
turn i ng out a large q uantity of paper ti les for roofin g  
purposes_ They are said t o  be hard a n d  tough,  and 
the glaz i ng somewhat resembles J apanese lacquer. 
They are said to ue cheap, and can be made in any 
color or shape to suit the p u rpose. 

The n u m ber of women in attendance at the German 
u n i versities d uring the su mmer semester of 1899 was 
355, There were 1 79 at Berl in ,  45 at Bon n ,  27 at 
Breslau, 29 at GOttingen, 13 at Heidel berg, and 19 at 
H al le_ T h e  University of Strasburl': h as j ust decided 
to admit women to its cou rses. Hitherto i t  has closed 
its doors to women, but now there is  I JO German u n i 
versity where t h e y  Ulay n o t  p u rsue their  studies. 

In The Physical Review, Prof, E,  L. Nichols s tates 
that he had u t i l ized a spell  of exceptional ly cold weath
e r  at Ithaca to m a ke experi ments in thermal expansion . 
T h ese were Illad e on bars of artificial ice 45 cm. long, 
and the open-air  tem perat ure fl uctuated between _3° 
and -17°. The marks observed i n  the m i c roscopes 
were the r ims of small  d rops of merc u ry l y i n g  in hol low 
cavit ies i n  the ice. T h e  coefficient  obtai ned was 
54 X 10- 6 ,  which agrees uest w i t h  Struve's val ue. 

Prof. Knight and h i s  part.y have returned after 
visi t i n g  the fossi l  lands of Northern Wyoming. The 
exped it ion left  0 1 1  J u l y  21,  and ret u rned Septe m b e r  1 .  
In add i tion to t h e  d isc�very of a large n u m ber o f  
fossils,  photograph s  were t.aken f o r  t h e  fi rst t i me. a n d  
after great d i ffi c u l ties, of t h e  U p per Platte C a n y o n  and 
of Bate's Hole. The exped i t i o n  has proved so s u ccessful  
in every way that t h e  C h i cago & Nor t h western Rai l 
road is n o w  phm n i ll g  fOI' next season a s i m i lar u n dertak
ing from the westE'rn te r m i n u s  at Casper, Wyo. 

Herr F. Czapek con firms the o bservation s  of Miyos h i  
a n d  Mars h a l l  Wal'd, that t h e  h ypbre of certai n fungi  
have the power, not only  of perforati n g  wood, b u t  also 
of con s u l1l i n g  the stores of starch and othE'r food mate
rials in the t issues of the ho�t- plant.  In the cases of 
Pleurotus p u l moll ari u s  and Merulius l achrymas, h e  
succeeded i n  extracting the enzyme by m e a n s  of w h ic h  
t h e  lign i fied walls of t h e  cells are destroyed, a n d  p l'O
poses for it the term hadromase, in contrau istinction 
to the cytase which consu mes the cel l ulose. - Ber, 
DE'utsch. Bot.  GesE' l l . , 1899, 1 66 .  

Mr.  W. F. Rigby, of  Ph i ladel phia, says, regard ing the 
effacement of the records frolll phonograph cyl inders, 
" Place the cylinders on a m an d rel  and put it  i n  the 
lathe or on the mandrel of thE' phonograph. In t h i s  
case the motor of the phonograph is IIOt q uite of s u ffi 
c i e n t  power t o  t u r n  out a high l y - fi n ished cyl i nder. If, 
howevel', the hand wheel is connected d i rect to the 
phonograph,  the resu lts are better. Take a smooth 
rag and moisten it in spi rits of tu rpenti ne and rub i t  
on the cyl inder, keeping i t  constan t l y  rotating, then 
rub for a short time with a rag moistened with alcohol.  
After t h i s  dry and pol ish with a smooth cloth ." By 
the abOVE:> method a cylinder can be c leaned in about 
a m i n ute 'with a finely-pol ished s urface fa r surpassi lJg 
any record that has been lihaved. Records taken o n  
t h e  cyl in ders so treated h ave t h e  grating sOll n d  8 0  ob
jectionable in low talking records reduced to' a min
iwum. 

J t i-tutific �mtticau. 
Engineering N o t e  •• 

On January 1, 1 899, the length of the whole Russian 
rai l way system opened for traffic was 26, 958 miles. 
This  incl uded the l i nes in Russian Asia. 

According to The Engineer, acety lene gas kept in its 
holder ior some days falls off in lighting power and i ts 
deterioratioll is wel l  marked even after twelve hours.  

It  is  expected by the e n d  of the year t hat a hundred 
locowoti ves o n  the Bos ton and Main e  Rai l way will be 
fitted with water grates, so that coke can be used as a 
fuel. 

The Board of Ordnance and Fortification has d ecided 
t h at the u t most care shall  be exercistld i n  h aving tests 
carried on at the proving gl'ounds so t hat the character 
of the projecti l es, E'xplosi ves and g u n s  ex periIllented 
with,  alld the res u lts  of the tests, will not be made 
p u blic.  

T he E i ffe l  Tower is  being painted with five s hades 
of enamel pai nt.  The s u nlllll t and the dome are to 
be a c h ro llle y e l l o w .  T h e  shades w i l l  grad uate to t h e  
pedestal, w h i c h  w i l l  ue of dark orange. T wo coats 
wil l  be " eq u i red and nearly fifty tons of enamel pai n t  
w i l l  b e  colltl u med. 

Delaware Aven ue, P h i ladelp hia, Pa. , has been wid 
ened irom about 50 to 1 52 feet, and a stri p 100 feet wide 
has been reclai med from the river. The extensioll of 
the piers is also bei n g  made. It is  bei l lg done by the 
B u reau of S u rveys of the Department of P u  b i l c  Works, 
of w h ic h  George S. Webs ter, C. E. , is ch ief  eli g i n eer. 

D u r i n g  the Dewey land parade it  IS  estimated that 
800,000 people  used the B roo k l y n  Bridge cars ; the 
Si xth and N i nth Aven ue Elevated Roads alone car· 
ried 490,000 passengers ; 240, 000 by Pen nsylvania Rai l ·  
way a n d  ferries, and 3, 000, 000 in  a l l  s a w  the parade. 
Not withstanding the enormous vol u m e  of traffic o n  al l  
of the roads, the percen tage of aCCidents was trifl i n g. 

A man ufacturing fi r m  of H a m i lton, O h io, s h i pped 
o n  Septem ber 11 the eq uiPlllent of one o f  the fi nest 
paper llIi l l s  in t.he world. It was sent to Yokohama 
for the Japanese governlllent, and was loaded on 
t wen ty· fi v e  cars. Japan has decided to llIake her own 
paper,  as some of  her state docu lllents have deterior
ated with age. The machine w i l l  turn out a 109- i uch 
strip of the fi n est book paper 400 feet long each llI i n ute. 

The H ydrographic Office of the N avy Department 
h as published a n e w  chart of the world sho wing the 
ocean tracks with distances gi ven i n  nau tical m i les . 
The longest steamer route given on the llIap is that 
connect i n g  N e w  York and Esq u i mault  by way of Cape 
Horn, 16, 290 m iles. This is exceed ed by the t rack used 
by sai l i n g  vessel s  con n ecting New York and Yokohama 
via the Cape of Good Hope. This is  16, 900 m i les i n  
length. 

The Italian M i n istry has ordered 111 locomoti ves, 458 
passenger coaches, 56 luggage vans and 3, 050 goods 
wagons,  or freigh t cars as we term them in this  cou n
try, 'l'h.e total val ue of t h e  order is over $8, 000, 000. 
Accord i n g  to The Engi neer, this  increase in the rol l i n g  
�tock is i n  add ition to t h e  1 12 locomoti ves a n d  1 , 050 
goods wagons w hich have a l read y been . ordere d  to 
llJ eet the needs of the Medi terra n ean and Southern 
Ra i l way of Italy. 

A correspondent, Mr. Nathan A ppleton, of Boston, 
sugp:ests that steamers of the size of the " Ocea n i c "  could 
not  pass t h !'Ough the Nical'agua Canal. AccOl'd i n g  to 
the report of the Walker N i caragua Canal Comm ission 
it i s  reco lll mended that locks 665 feet i n  length be con
structed. The length of the " Oceanic " being 704 feet, 
it would, of cou rse, be i m possible for vessels of this 
size to pass t h rough the canal even i f  it should be 
fi n ally b u i lt,  Mr. Appleton recommends the construc
tion of a tide- level canal at Panama. 

An ex peri ment i s  being tried by the High Wyco m be 
Com pan y of renting gas engines. High Wycombe i s  
devoted almost entirel y t o  chair making, a n d  i n  this  
t rade a smal l  n U lll bel' of manu factu rel's are engaged. 
T h e  local ity seems a propel' one, say Ind ustries and 
Iron. i n  which to develop the renting of engines. A 
we l l  eq u i pped office h as been o pened for demonstra
tion p urposes, and t h e  cOlll pany w i l l  put in service 
pipes and fittings free of cost_ The gas enp:ines ·are 
not o n l y  rented, b u t  al'e also sold on what they term 
i n  England the " hire- purchase plan . "  

T wo acetylene gas plants are bei ng i n stal led a t  t.wo 
of the shafts of t h e  Was h i ngton aq u ed u ct t u n n el .  The 
plants are of 60 a n d  300 b u rners capac i t y, respecti vely. 
In a report by Lie ut. -Col .  A, M. M i l le I ' ,  of the Corps 
of Engi neers, U n ited States A rl n y, i t  is stated that the 
fumes and smoke from the blasti ng added to the smoke 
from torches and lalll Ps rendered the at mosphere very 
offensi ve and discomfortin g  to the workmen. Acety
lene gas was selected as the most available and eco· 
nomical for the special purpose. The gas pipes are 
carried down shafts from the plants and run along the 
tunnel w i t h  cocks for bu rners every 30 fp.et, and this 
system s uffices for the i l l umination of the tunnel  for 
a distance of  abo ut � m iles. Movable lights of several 
burners are connected with rubber hose and used to 
concentrate the light i n  the immediate vicinity of the 
work. 

247 
Eleetrl.ar Not ••• 

There are 112 towns in Franee outside of Pariii which 
are provided with telephone exc hanges. 

H awaii is said to h ave more telephones in use in pro
portion to the population than any other locality in 
the world. 

Telephone rates at the Paris Exposition will be $60 for 
the i nstallation and service d u ring the period of the 
exposition. 

The power station of  N iagara 1!'alls Park and River 
Rai l way was destI'Oyed by fi re September 4, and m ueh 
val uable machi nery was rui ned. 

I n  London the varions u nderground electric systems 
for rapid transit i n volve the expenditure of about 
$100, 000, 000 for their completion. 

Catan ia, Sicily, wil l  soon have twenty-four mileii of 
e l ectric rai l ways, the m u n icipal authorities havi n g  
gi ven t h e  concess ion t o  German capital ists 0 11  terms 
ad vantageous to the city. 

The automatic coin-controlled telephone i s  in consid
erable use i n  Berl in ,  and if  the results  of t h e  experi
men ts are satisfactory, t h i s  means of cOlll lll u n ication 
w i l l  be used al l  over GerUJ any. 

FroUl 1893 to the present year the n u m ber of steam 
boi l ers in the Transvaal has i ncreased f!'OllI 1 , 071 to 
2,282; t h ree of the gold fields alone em ploy i n g  no lesfi 
than 280 d y n amos, s u p p l y i n g  1 , 400

' 1lI0tors and 33,000 
lam ps. 

Accord i n g  to The Electri cal World, the plan t of the 
Societe Lyonaise de FOI'ce Motrice du Rh6ne h as now 
504 contracts for power, amount i n g  to 2, 465 hone 
power, and 834 contracts for cu rrent for l ighting equi
valent to over 36, 000 incandesce n t  l i g hts. 

A ccording to reliab le  ne wspaper reports, d ispatches 
from the Continent state that the telephone depart
Illent of France has recei ved $90, 000 for the dispatchell 
w h ich were sent out d u ring the Drey fus trial at Ren nes_ 
Between eight and n i n e  m i l l ion words were sen t out. 

The Pi ke's Peak Power COlllpany proposes to de
velop 3, 200 horse power for d i stribution for m i n es in 
the neigh borhood of Cripple Creek, Col. The source 
of the watel' supply is Beaver Canon and a steel and 
rock dalll wi l l  be built, having a storage capacity of 
1 50, 000, 000 cu bic feet. 

T h e  Kashm i r  Rai l way is to be constructed over 186 
m i les in the most mountai nous part of India. It will 
be operated by e lectricity, water power being used_ 
T h i s  permits of a m uc h  l ighter motor for drawing the 
sallie load, and also permits of grades w h ich a �team 
en�dne co u ld not cl i m b  without recou rse to the rack 
system. 

Many of the Young Men's Christian Associations are 
gi ving i nst.ructions III electricity to evening classes. 
Techn ical i n struction for those engaged in the electri
cal i ndustry is  i lll portant, aud u n fort u n ately they are 
i n  too many cases deprived of opport u n i ties for ob
taini n g  e lectrical k n o w ledge beyond that w h ich can 
be gained in con n ection with their everyday work. 

Dr. E. W. Scri pture descrI bed before the AlIlerican 
Association for the Ad vancement of Science the method 
of produci n g :w resthes i a  by the d i rect appl ication of an 
electrical cu rrent without thE' application of drugs. An 
alterat ing current with equal posit ive  and negative 
p h ases was made to traverse the nerve. A t a proper 
freq uency of about 5. 000 com p lete periods in  a second 
i t  can be m ade to cut off all sensatory com m u n ication 
by this nerve. Need les can be r u n  into the part of t h e  
bod y supplied b y  this nerve without any pain bei ng 
felt. 

An electric fog horn has been i n ven ted by a Clma
dian elect rical engineer. A naphtha e n g i n e  supplies 
the motor power for a dynamo, w h i c h  furli ishes the 
electric cu rrent by means of which th ree pai rs of 
electro- Illagn ets operate hal f a dozen clappers. which 
fltI ' i ke against a large gong w i t h  the freq uency of about 
36, 000 strokes to a llI inu te, prod uci n g  an al most COH
ti ll uous sou nd.  Its effecti veness is  en hancled by a 
mechanism on the principle of a llIegaphone, by llIeans 
of  which t h e  so u n d  is not only i n tensi fied, but t h ro w n  
i n  the req U I red d i rection .  Accord i n g  to 'rhe Western 
E lectrician, the sot! n d  from a small 1II0dei was h eard a 
distance of two mi les. A f u l l-sized fog horn is to be 
sen t to the British Col umbia coast. w here it wil l  be i n
stal led and put i n  operation at once. 

. A tunnel  bet ween the Post Office and St. Martin's
Ie-Gran d ,  London , and the London and North western 
Rai l way station at Euston, w h i c h  has lai u idle for 
nearly forty years. i s  now to corne into practical use. 
It was bui lt  in 1 859 for the p urpose of carryi ng lIlails 
a n d  parcE'l,; fro m t.he Post Office to the rai l way station 
pne u m atical l y. The rai l way cost $875. 000. The di ffi
culties of using pneumatic pressure pn a large scale 
caused the p roject to end in fai l u re. The power was 
increased fro l ll 100 to 800 horse power, but t he results 
were the salli e. T h e  tunnel  is 4 feet i n  height and 4� 
feet i n  width. N o w  an electric trai n is to be run 
t h rough it  and a regular mai l service bet ween the im
portant station and the Post Office can be mai ntained, 
The tri p will req u i re on l y  about ftve minuteli. The 
tunnel ill a.lso to b� li�ht8d electrically. 
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FIFTY YEARS OF INTERNATIONAL YACHT RACING. 
II. SLOOP TO CUTTER-SLOOP. 

In the first, or schooner, period of the cup contests, 
extending from 1851 to 1881, there was no such clearly 
defined struggle of type against type as was witnessed 
in the later races of the second period, when the Eng
lish yachtsmen received some consolation for their suc
cessive defeats in  knowing that their American com
petitors, in the struggle to retain the .. America " cup, 
have been forced to abandon the time-honored center
board and adopt the lead-ballasted keel. 

Although the shifting centerboard in the sloop, and 
the lead- ballasted keel i n  the 
cutter, constituted the radi
cal d i fference between the 
two types as they existed in 
the seventies, they were by 
no means all the difference ; 
for it is a fact that the rig 
and sail-plan of the t wo types 

. showed as great variation as 
their models. This will be 
evident from a comparison 
of the two diagrams herewith 
presented. 

J t ieutifit �lUtri,au. 
perienced 'a .. knock-down." The displacement of the 
sloop was relatively small, that of the cutter relatively 
large. The sloop, by virtue of her i nitial stab ility, 
could carry an excessive sail spread, that of the cutter 
was relatively small.  The one was an ideal I ight
weather boat, the other was at her best in a strong blow. 

FIFTH CHALLENGE- " GE NESTA." 

Early in the year 1885, a challenge for the .. Ameri
ca's " cup was sent to the New Yor k Yacht Club 
through the Royal Yacht Squadron by Si r Richard 
S utton, the owner of the crac k.  keel cutter " Genesta, " 
which had defeated with comparative ease the fleetest 

OCTOBER 14, 1 899. 
memorable contests in the history of the struggle for 
the cup. The course was twenty m iles to leeward and 
return, and the "Genesta" rounded the outer mark fully 
an eighth of a mile ahead. On the twenty mile close
hauled thrash to the home mark, the wind freshened 
and offered a splendid opportunity to test the wind ward 
q ualities of the two types of vessel. The " Puritan, "  
seeing t h e  probability o f  a n  increase in the weight of 
the wind, took in her topsail and housed her topmast; 
but the cutter clinging to her topsail and heeling down 
to the wind until the 70 tons of lead in her keel could 
get in its steadying effect, began to make a splendid 

exhibition of cutter work in 
the favorable cutter weather. 
The .. Puritan " under her 
snugger can vas, and with the 
incomparable centerboard to 
edge her up into the wind, 
began steadily to overhaul 
her rival, and sailing up into 
the weather berth, she came 
rom ping home the winner of 
a magnificent race by the 
close margin of 1 minute and 
38 seconds, 

SIXTH CHALLE NGE

" G ALATE A . "  

RIG. - The sloop rig was 
distinguished by great length 
of mainmast and a relat ive l y  
short topmast. T h e  mai nsail 
had a lofty hoist, the gaff 
was peaked rather low, and 
the sail was laced to the 
boom. There was a single 
headsail ,  which was also laced 
at the foot to a boom. The 
bowsprit was a permanent 
fixture in the bows and it h ad SLOOP RIG. CUTTER RIG. 

The following year w itness
ed races ' b etween the cutter 
" Galatea, " o w n ed by Lieut. 
Henn, and the cen terboard 
sloop " Mayflower, " wh ich, 
like the " Puritan , "  was own
ed by General Payne, of 
Boston.  After the defeat of 
the " Genesta " by the " Puri
tan , " but little apprehension 

it pronounced upward rake. 
The sloop sail plan may be described as being lofty and 
narr(}w. The cutter rig, on the other hand, was rela
tively low and broad. The main mast was short and 
the topmast long. The mainsail had a short hoist, but 
the long gaff was peaked high, giving a better set to 
the canvas for windward work. The mainsail was 
hauled out taut to the end of the boolll , but was not 
laced to the boom as in the sloop, The area forward 
of the mast was divided between two sails, a jib and 
foresail, neither of which carried a boom. The bow· 
sprit coul d  be reefed inboard in heavy weather. 

MODEL. - The sloop was distinguished by shoal 
dra ught and great beam, as d istinguished from the 
cutter of that day, which, under the influence of the 
Thames rule of measuremen t for time allowance, by 
which a penalty was placed upon beam .bu t  none upon 
draught, had grown to be deep and extremely narrow. 
This extreme narrowness, it should be said ,  was purely 
the result of the Thames rule, for the earlier Engl ish 
cutters were as beamy as the American sloops, as  may 
be seen in the case of 
the cutter ,. Arrow, " 
built in 1832, which on 
a length of 61 feet 9� 
inches had a beam of 
18� feet, and i n  the 
" Mosquito, " built in 
1848, which, with a wa
terline length of 59 feet 
2 inches, had a beam 
of 15 feet 3 inches. The 
Thames rule, adopted 
by the Yacht Racing 
Association i n  1879, pro
d uced a .. plank on 
edge " type of cutter, 
and t h e ·  ratio of beam 
to len gth decreased un
til i n  the . .  'fara " the 
beam was only one
sixth the length. The 
T hames rule continued 
in  force until after the 
. . Genest.a " and .. Gala
tea " had raced for the 
. ,  AllIerica " cup. As 
soon as it was replaced 
by a rule in wh ich the 
penalty on beam was 
removed, we see a re
turn to the more rea
sonable proportion of 
an earlier day, the 
, .  'f h istle " (see accom-
pan ying diagralll ) h aving a beam of 20 feet on a water
l ine length of 86� feet. 

The sloop depended for its stabi lity upon breadt.h 
of beam, the cutter upon ou tside lead ballast, bolted 
to the bottom of the keel . The sloop had great initial 
stabil ity ; but after she passed a certain angle of heel, 
the margin of stability rapidly decreased, until a van
ishing point was reached, beyond which capsize was 
inev itable. The keel cutter had small initial stabi l i ty, 
but as she heeled the righting moment of the lead keel 
increased, until it was at a maximum, when she ex-

craft of her kind in  British waters. It was q uickly 
recognized that t here was no sloop afloat i n  Ameri
can waters that could hope successful l y  to meet the 
challenger, and h ence two sloops, the • •  Priscil la" and 
the " Puritan, "  which embraced the latest improve
ments in this type of vessel, were constructed ; and 
after a series (}f competiti ve races the " P uritan " 
was selected to defend the cup. The " Genesta " w as 
a typical " Thames measurement " deep keel cutter, 81 
feet on the water line, 15 feet beam, and 13 feet 6 i .ches 
draught. The " P uritan " was a marked departure 
from the national type, of w h ich she retained only the 
characteristic featu res of great beam,'shallow hull, and 
centerboard . She carried the cutter rig practically in 
its entirety and also the cutter outside lead, 32 tons of 
this useful metal being bolted to the bottom of h er 
keel . With a d isplacement smaller than that of the 
.. Genesta " by 36 tons, she carried a slightly larger 
sail spread_ 

In the first race the " Puri tan " fouled the " Genesta " 

u Arrow.�' " America." 

was entertai ned regarding the 
visit of the " Galatea, " as she was ·known to be an infe
rior vessel to her predecessor. The victory of the " lIay
flower " over the " Galatea " was complete, the center
board sloop beating the keel cutter by 12 m i n utes and 
2 seconds in  the first race and in the second race by 29 
min utes and 9 seconds. 

SEVENTH CHALLENGE-" THISTLE . "  

The i m possibility of winning the "America" cup with 
a yacht built under the restrictions of the Thames 
rule of measurement led to the adoption of a new rat
ing rule. based on water length and sail area, which 
resulted in a return to t.he broader beam that char
acterized the earl ier English cutters of the . . Mis
ch ief " and " Arrow " type. Th e effect was noticeable 
in  the Ilext challenger, the Scottish yacht ' ' 'fhistle, '' 
which with 5 feet more beam than the .. Galatea, " 
and about 20 tons less displacement, catried 2, 400 
square feet more sail .  The " Thistle " carne to Ameri
ca in 1887, with a record of being by far the fastest 
cutter in British waters, and the supreme confidence 

of the syndicate of 
Clyde yachtsmen who 
owned her was only 
equaled by the dismay 
w h i c h  the record of her 
victories . carried to the 
hearts of Illany Ameri
can yachtsmen. The 
eyes of the yachting 
world turned instinct
ively to General Payn e, 
and the bri l liant de
signer of . . Puritan " 
and . . Mayflower, "  Mr. 
Bu rgess, of Boston. Re
su lts proved that their 
confidence was not mis·  
placed. The " Volun
teer, "  as the new craft 
was named, sho wed a 
further development 
along the l ines u pon 
w h ich M r. Burgess had 
worked i n  the .. Puri· ·  
tan " and " Mayflower. " 
The draught had in
creased to 10 feet, and 
the outside lead, or 
rat her, in this case, the 
lead that was run i nto 
the deep, hollow keel, 

AJ[ERICA COJ[PETING AGAINST THE ENGLISH CUTTERS. amounted to 50 tons. 
The sai l plan of the (Reproduced from a u  old print.) 

in the attempt to cross h er bow when the latter boat 
had the right of way_ The " Puritan " was ruled out 
on the spot and the race given to t.he .. Genesta " with 
the pri vilege of sai l over, but Sir Richard SuttOll , with 
characteristic sportsmanship, refused the pri vi lege and 
set a precedent which may well  govern all such unfor
tunate contingencies in future races. The first race 
ultimately came off on September 14, 1885, i n  a light 
and fl u ky w ind , and the shal low, light d isplacement 
boat WOll easi l y  by 16 minutes and 19 seconds. The 
second race resulted in one of the mos t exciting an.d 

. . Vol u nteer " was by 
far the largest ever spread on a .. sing le sticker, " and 

i n the preparat.ory trial races she had no di fficulty in 
vanq u is h ing the t wo preceding cup defenuers. 

In the days of the " T histle " and " Vol unteer " COIl
test there was the same anxiety as to the fate of the cup 
which is not.iceab le in the present " Sham rock " and 
" Col umbia " cOfitest. In the very first race, ho wever, 
sailed in a light breeze, the " Volunteer "  came home 
with a margin of 1 9  min utes and 21;!:( seconds to her 
credit. Then, as now,- the ch al len ger was reputed to 
be a perfect glutton for heavy weather, and the 
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.. Thistle " contingent prayed for the strong wind 
which was necessary to drive the Scottish champion to 
victory. It came in the second race, which was held 
o ver the outside course ; and in a thrash of fifteen 
miles to windward and return it was found that the 
.. Volunteer " l i ked a piping breeze j ust a l ittle bette r 
than the .. Thistle." She lay so m uch closer to the 

wind and footed so much faster than the cutter as to 
turn the outer mark 14 minutes ahead. She lost some
what on the run home, but finished in the lead by 11  
minutes a n d  48;!4' seconds. 

EIG HTH CHALLENGE-" VALKYRIE II. " 
The . .  A u erica's" cup was destined to repose in the 

lockers 01 the New York Yacht Olub undisturbed for 

the next six years, or until the year 1893, when 
. .  Valkyrie II . ,"  owned by Lord Dunraven and designed 
by G. L. Watson, was sent over the water with the 
Godspeed of all England behind it. The " Valkyrie 
II." was a further development in the direction of 
greater beam and shallower under- water body. In 
her profile she showed the growing tendency among 

Displacement 
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&l(mujic • .f l'llcrtCcn" N. r. 
DEVELOPMENT OF THE INTJijRNATIONAL RACING YACHT. 

CopyrIght, 18119, by B. Muller. Copyril!ht. 18!l!1. by E. Muller. 
DECK VIEW OF " COLUMBIA," LOOKING FORWARD. BOW VIEW OF " COLUMBIA," SHOWING THE DEEP KEEL AND BULB·SHAPED LEAD. 
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E n � l i s b  designers to reduce the wetted surface of the 
boat, and h ence the .. sk in friction , " by removing all  
useless " dead- wood . "  'l'he keel for ward was c u t  away 
u n t i l littie was left but the hul l  propel', and the helm 
was placed well in to ward the cente r  of the boat and 
gi ven a rake ap proach ing an ang le of forty-tive d e
grees. T h is red uctiou of the lateral plane resulted i n  
an under- water form w hich offered a m i n i m u m  o f  re
s istance to t u rn i n g  when t h e  boat was com i ll O" about · 
a q uality which s tood . .  Val k Y I'ie 1 1 . "  i u  go�d stead 
when she was maneu veri n g fOI' the s tart, or w hen she 
bad the . .  Vi�i 1aut " placed u nder her lee i n  t he wind
ward leg of a race. The ,. Vi�i lant OO was a sti l l  furthel' 
deve l opm ent along t h e  s loop cu ttel· l i lles. Ou a water· 
l i ne leng t h  of 86 feet 2 .  i uc hes, hel' beam reac hed the 
u n precedeuted wid t h  o f  26 feet, and t h e  great d raugh t 
fOl' a sloop of 13 feet 6 i nc hes, which,  by the way, 
w as equal to t hat of any pre v i o us challenger. Hel' 
total sai l spread was 1 1 , 312 sq uare feet, 0 1' 1 . 2 70 
sq uare feet more than t h at of . .  Val kyr ie II ."  S he 
had 55 tO ll S of lead i n  h er keel i n  add i t ion to 29 tons of 
i n s i d e  bal last. T h e " V i g i lan t " served to i n trod uce 
M I'. Herreshoff as a lI u i lde l' of cu u defenders and she 
contained man y of t h e  o r i g i nal feat ures wh ich had 
char�cterrzed MI'. H erresh off's past boats, the " G l o· 
riana, " " Was p "  an d " Navahoe. " S h e  had exception
al ly long ove l·· hangs a n d  measu l'ed 1 26 f ;et o ver a l l .  
S h e  h a d  lofty topS I des a n d  i u  eve l'y w a y  w a s  a IlI al'ked 
depal·ture from the mode l  of  Mr. B u rgess' s loops. Her 
u nder- water body was b u i l t  of Tobi n  bronze a n d  her 
tops ides of steel p l at ing. 

'rh e  fi rst race, w h ich
' 
should have been to w i nd ward 

aud retu rn , w as marl'ed by a change of th e w i r,d, 
w h i c l l  veered so as to make the race a reach i n  both 
directions, and " Val kyrie I I . "  was beateil 5 m in u tes 
awl 48 seconds. The second race over a t rianO' u lar 
course was sai led in a stl"Ong w h o lesa i l breeze, and the 
. . V igilant " drew away stead i l y f 1'0 1 ll the very start, 
w i n n i ng by 10 Ill i n u tes and 45 seconds. The t h i rd 
ra ce, 1 5  mi les to t h e  wind ward ami I'et u m ,  was sailed 
in a reefi n g w i n d  and a rath el' h eavy sea. I t  proved 
one of the greatest, s u rprises i n  t h e h i s tory of yacht ing, 
for to t h e  astonish lllent of the acl vocates of the cen te l" 
bolfl�d, the deep keel c utter not o n l y  began to beat o u t  
to w i n d ward of  t h e  centel'boal'd , b u t  she footed faster 
through the water, and the cro w d s  o n  the assem bled ex
cu rs i on boats were treated to the u n wonted sight o f  a 
center board boat bei ng' beaten on her strongest point 
of sai l ing. " Va l kyr ie I I . "  t u rn ed the outer Ill ark wi t h  a 
lead of i m i n ute a n d  55 seconds, and as they !! tarted away 
for home, the w i n d  i ncreasing', i t  became a q u!'stion 
w hether the big sai lsp l'ead of the . . V i g i l a ll t " wou id 
enable h e r  to oVei'haul h e r  smaller oPPollent. S h e  
gai n ed ra pid ly, but would h ave f a i l e d  to clo�e t h e  gap 
anll  save her t i m e  a l l o wance of 1 m i n u te a m! 33 sf'colI ll!!, 
had i t  not heen for the extraord i nary i l l  l u c k  of t h e  
c hal len ge r ; f o r  t h e " V a l k y rie's " spi n n akel", w h ich h ad 
been torn s l i g h t l y  i n  sett i ng, was b l o w n  to shreds in t h e  
strong w i n d ,  and a secon d spi n naker m e t  w i t h a l i ke 
fate. T he " V i �i lal l t " passed her and managed to save 
her t i m e  al lowance w i t h  j ust 40 seco n d s to spal·e. 

The year 1893 w as certa i n l y a ban u e l' year in respect ' 
of t h e  great i n fl u en ce which It exerted u pon t he science 
alld art o f  yacht d esign i n!: and cOll e t- r uction, partic u
l a r l y w i t h  rega rd to t h e  famous keel  and center ooal'd 
controversy ; for it happened that w h i l e  Herreshoff 
and Watsoh were ti�h t i l l g  it out w ith " Vigi l an t " and 
. . V a l kyrie " at Sandy Hook, therfl was a battle roya l 
in p rogress i n  the Engl ish C han ne l bet ween t wo 
other ereations of these designers, t h e  , . N a vah oe " and 
the " B ri ta n n ia, " w h ich were pract ical l y s ister boats to 
those two yachts. T h e  ontcome wail strongl y in 
favor of the k eel  cUttl! l·. 'rhe " Nava hoe " was 
b u i l t  by H erreshoff for Mr.  Roya! Phel ps Carrol l ,  
fOI '  the p urpo!!e of cha l le n g i n g for sevel'al wel l k n o w n  
Engl ish c u p�, b u t  parti cu larl y for t h e  purpose of wi u , 
n i l J �  back t h e  B I'enton's Rllef and Cape May cups. 
'w h ic h  bad been carr ie,! llC l'OSS t he watel' by the 
chal l en ger of 1885. t h e  • .  Genesta. "  T h e resll lts, 
especi al l y w h en t h e " N a vah oe " met t h e " Britan n ia, " 
proved the superiority of the keel type. When pit
ted a�ainilt the " Satani ta" and F i fe's "Cal luna , " the 
. .  Navahoe " cou l d  hold h e r  own. but i u  w i nd ward worl;: 

agai nst . .  Britan n i a " she wa< hopeless l y  out ·  c l assed . 
In the con test for the Royal  V i c toria Yacht C l u b  cu p 
the " Britannia " won th!' fi l'st race , sai led o ve r  a 5U , 
m i le cou r.<e, by 16 l l I i n u tes aud 30 secon ds. The seco n d  
race . ,  B d ta n n i a  ,. ",vou by 3 4  m i n u tes and 3 0  secon ds 
and the t h i rd race , by 15 m i n u tes and 8 seconds: 
I n  her l I ext race, which was for t.he  reco verv of t h e  
Brenton's Reef cu p , t h e  . .  Navahoe " was n;OI'e suc·  
ces"fu l .  T h t'  cOU l'se was fro l11 the N eell les across 
[ l i e  En!rlish C hannel to Cherbour" and back a d is
tallce of 120 knots, and the race wa; !lai led in a �trong 
beam . w i n d  and a heavy !!ea ,  bot h boats h avi n l!  their  
mainsails I'eefed d o w l I . It  was a reach from start to 
tin ish,  an d t h e  hoats wel'e n e ver s!'parat ell b y  more 
t han a fe w boats' lengths.  T h e " Britan n i a " fini ,hed a 
fe w seconds i n  t h e  I!'ad.  T h e  � u p  cOlllm ittee, however, 
had moved the stake boat i n to a more sheltered, posi 
tion w i t h i n  the Need les, and Mr. Carroll h aving entered 
a protest, the cup was R warded to the " Navahoe . "  
The race for the Cape May cup w as  sailed over the 
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same course, and was won by the " Britannia" with 36 
m i n utes and 23 tleconds to spare. 

In the following year the " V igi lant " crossed the 
ocean to avenge her twin sistel' ; lIut sh e met with 
six successi ve defeats i n  the tirst races ill wh ich 
s h e  en gaged, at the hands of the same . .  B ri
tau Ilia. " In Jater races, ho wever, she did better, 
t h e  ti nal score between the t wo boats stan d in g at 
eleven in favol' of the ., Britallll ia " aga inst six for the 
. .  Vigi lan t . "  I t  was the same remarkable q u ickness in 
stays and th e  same ti n e  wind ward qual ities shown b y  
t he other \Vatson boat, " Valkyrie II . , "  that  carried 
H B ri tan nia " so frequent l y to vi ctory agai nst ., Na\'a
h oe " and , . Vigi la n t . " M I'. H erreshoff was aboard 
the " V ig i l ant "  d uri ng the third race agai nst H Val
k yrie I I . "  i n  1893, and he was aboard her fre· 
quent l y in 1894, w he n " B l"i tan n i a " so often had her 
u n del' her lee,  and the l esson o f  th is ex perience was 
not l i kely to be lost i n  su bseq uen t cup races. It was 
evi dent t h at th e day of the centerboard in t h e  
" A me l'ica " c u p  con tests w a s  o ver . a n d  it was w i t h  no 
sU l'prise t h at yac h tsm en learned i n  1895 t h a t  the n e w  
de fendel' of the " Am erica " c u p  w a s  to b e  a kee l boat. 

NINTH CHALLENGE- " VALKYRIE I I I, " , 
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IlL" was proved to the satisfaction of all yachtsmen 
who w i tnessed the contests. 

TENTH CHALLENGE- " SHAMROCK. " 

Four years have elapsed s i nce . , Valky rie l I I . "  was 
dismantled and Jaid up to rot i n  an Euglish yard. 
T h e  present revival of i n terest in the cup contests is 
d ue to Sir 'r llOWaS Li pton , w hose challenge was sent 
th rough the Royal U 1�ter Yac h t  C l ub of Be l fast . It 
was the intention of t:li/' 'r llO maS to have t h e  challenger 
b u i l t  i n  Ireland and manned by au Iris h crew. Hence 

she was gi ven the s uggestive nallJe of . .  Shamrock. " 
It was realized, however, that in order to con struct a 
yach t to match the constructi ve ski l l  of Herreshoff, i t  
wou ld be n ecessary t o  go to a bu i l der of torpedo boats, 
and accordi ngl y  the order was p l aced in t h e  Thorny
croft yards. The " S hamrock " i n t rod uced another 
d esigner i n to the cup con test in the person of Wi l I ialll 
F i fe, J u n ior, w hose success i n  th e s m a l ler classes has 

p l aced h i m  in t he very fron t rank on the o t be l' side 
of t h e  water. T h e  order fOI' t h e  A m erican yacht was 
of cou rse given to Herreshoff, 11. 1 1 < 1  t h e resu lt was t h e  
1II0St beau tiful example of yach t tlesi �ning an d con ·  
st ruction ever seen i n  t h e  h i story o f  t h e  contest. 

The t wo boats are so fu l l y d i scllssel l in o u r  ed itorial 
T h e  nex t c h a l l e n ger, " Va l kyrie I I I  , " was an e n .  col u m n s  that i t  i s  u n necessary t o  a d d  a n y t h i n g  further 

largelllent of ..  Val kyrie I I . , "  w i th greater d ra ul:h t , 20 i n th e p resen t  article. We w i l l  close by d ra w i n g  atten

feet as against 1 7 �  feet,  w ith an i ncrease of o ver 3 \6 tion to the fact that ,  i n  the form of t h e i r  h u l l s, t he 

feet in the beam, and the enormous i ncrease i n  sail A m er i ca n and E n g l i sh yach ts of 1 899 ex h i b i t a c u r iouG 

area of 3. 000 sq uare fee t. It looked , i n deed , w h e n  transposition of ideas as
' 
com pared w i t h  the " Am er ica " 

" Val kyrie I l L "  appeared i n  these waters, as th ough and h e r  competi tOl's of 1851. The rat h e l' ful l  bow, the 
Mr, Watson had detel'mi ned to out- H erod Herod in deep bod y  and t h e  long, fine r u n  and taper i n g stem of 

the matter of beam and sai l area, for the n e w  cu tter t h e " Co l u m bia " art! some what suggestive of the cu tter 

was of a gl'eater beam t han any p rev ious cup d e ·  mod el of hal f a cent u r y  ago. O n  t he o t h e r  h a n d ,  the 
fend er, and for the ti rst time in t he history of the cu p  lon l!", s harp entran ce, com b i n ed w ith t h e  fu l l  quarters 

races the challenger possessed the greater sai l area. and stern of the • .  Sham rock , " are eq ua l l y suggest ive 

She was in every way an extreme boat. T h e  m i d .  o f  t he o l d  . .  A m erica. " T h i s  com par i son i s  d raw n , of 

sh i p section of " Va l k yrie H I . "  sh ows the i n fl ll enct' of cou rse, w ithout a n y  reference to the deep fin·  keels, 

t he H V igi lant " on MI'. Watson in the ma tter of ex. an d is  mere l y offered to s h o w  t h at, as regards llIany 

t l'eme overhangs , and excessive bea m .  Fol lowi n g  along featu res in t h e  form o f  t h e  h u l l s , the ty pes have 

l i nes on w h ich he worked i n  the .. T h i stle " anci " Val- crossed i n  the grad u a l development of the past fi fty 
kyrie I I . "  he had g l'eatly i ncreased the b!'am, c u t  f U I" years. 

.. � . . . 
t her i n to the latera l p l ane , both fore a nd aft, an d i n · 
creased .t h e  d raught b y  2� feet, the m axi m u m 

A Do u bl e  Co n d u i t  for St reet Railway •• 

d raught of " Val k y rie I l L "  reaching th e great dept h A d i ffic u l t piece of track eon vers ion is be i n g  carried 

of 20 feet . on i n  Ne w York, where both t h e  Metropol ita n S t,reet 

On t h e  other band, t h e  i n fl uence of the races of 1893 Rai l way Com pan y and t h e  Th i rd A ven ue Rai l way 
a n d  1894 on Mr. Herreshoff is seen i n  t h e  com parisoll  of Com pan y possess t h e  r i gh t of way t hro ugh the same 

the m i d s h i p  section and sheer plan of ," Defen der " stl·eet. To o perate the latter co mpany's l i n e  by i n de· 

with t hat of " V ig i lant " and " Va l k yrie I I . " A s pendent po wer system req ll i red a separate pair of 

com pared w ith " V i g i lan t "  he h as aban don ed the great power rai ls  in se parate con d u i ts.  T he Metropolitan 

beam, moderate draught (mode rat !' as C O l li pared with cond u i t  had alread y been i n stal led for a y ear and a 

t h e  deep keel cut,ters), the long', straight keel, the h a l f, so the Third Aven u e  Compan y is p u� h i n g the 
smal l rake of the 8tet·u post and rudder ; and as com - present conduit over to one s ide t o  give roo m for the 

pared w i th " Val kyrie I I . "  h e  has adopted t h e  moderattl other con d u i t  beside it, between the two ra i ls of t he 

beam, the dt'ep draught ( i n  t he case of th e " Defe n .  track . T h e  d i ffi c ulties are n u me rous i n  vie w of t he 

del' ' '  no less than 5% fe!'t more than that of the fact that the track is  kept constantl y  in serv ice for 

.. V i gilant "), the ShOl·t rockered keel, a n d  t h e  I'a k, t he Amsterdam A ven u e  cars, so that the m e n  have to 

i n g  stern post 'p laced wel l  i n  under the boat. B u t work alon g .. ide rai ls w h i c h  are constan tl y chargt!d. 

as a tina l and most startl i n g  i n novat ion of al l  i n  T he pave :lIen t is  first remo ved an d th e concrete 

a n  i n ternational  . . A mer ica " cu p cham p ion , he has fo u n dation and cond u i t  wal l are broken up an d re

th ro w n out the natio l lal ,  ti me- ho no l'ed center- moved fro lll aro u u li tht! yokes and con d uctO l' rai l .  The 

board . T he gen i us of M r. Herreshoff an d h i s orig i n a l- track is s hored u p  to carry t he cars w h ich are con , 

ity, ho wever, were s h o w n  i ll the m atter of the construc. stantly r u n n i ll g  over  it.  Temporary wooden yokes 
tion, i n  which h is kno wledge of the stJ'ength of materials are i nserted to m a i n ta i n  the gauge of  the trac k , and 

and t h eir stl'uctU l'al poss i bi l i ties gave him a .vast ad , the old yokes al'e lousen ed and p us hed to one s ide, 
van tage, and, i ndeed , practi cal l y  won a race for t h e  carry ing w i t h  t ht!m the old s lot rai ls .  insu lators and 

..  Defendel' " before the s h i ps had crossed the sta l'r i n g cond uctor rai ls, T h e  cond uctor rai l s  ar!' t h e n  removed 

l ine .  By usi n g a h i g h  q ua l i ty of bronze for- the u llder·  in sing l e lel lgt lls and t b e  free ends al'e fitted with s l ip

water bod y of the s h i p and a l l  al u m i n u lll a l loy for t h e  pel's t o  preveut t he shot'S on the plows !l'o m be i ng car · 

topsides, the deck frames and general titti ngs,  he sav· r ied away. 'r h e  old yokt!,; are pro m p t l y  removed and 

ed at least 7 ton s dead wei ght in t he structure of t he replaced by ne w ones fitted fOI' t h e  t wo cond u its w h ich 
h u ll .  It  is  safe to say that the " Defender " was by far are sym metl'ical ly placet! between t he t rack ra i ls. 
the l ightest sai l ing yacht that had ever been constr uct- W h i le each cO i ll pany w i l l  have its ow n sou rce of 

ed in the history '
of yacht- racing. po wer, both w i l l  use the same rails.  

I n  the first race, w h ich was to ha\'e b�en 1 5 • I • I • 
mi les to w i n d ward and ret urn, the wind sh i fted, as A Prize fo r a B e e t - L i ft i ng M achine. 

i t  so freq uent ly d oes o vel' this cou rse, so as to A mong a�ricu l t u l'a l  i lll p lements needed in c u l t i vat-

change the w i n d w al'd and lee ward work i nto ing the s u gat' beet 110 lIIac h i ne is more val uab l e  t h a n  a 
reach i n g. Goi n g  to the o u te l' lIIark,  i u  w h at wind- good beet · d i ggel·. I n fact, sOllie dev ice of t h is k i n d  i s 
ward work th ere was the boats see l lled to be ve l'y abso l u tely i n d ispensable. Qui te a n u m oer of such ma
e \'e l l l y  l IIatched ; b u t  i m l llediate l y on tu rn i ng t h e  c b i ues h ave a l t'ead y been put on the m arket, but i n  ord er 
lIIa rk, the " Defender " i n  a reachi lJ� w i n d  l itera l l y  ran , to determ i ne w h i c h  is the best t h e  Deu tsche Laud wirt h ·  

a w a y  fro lll . . Va l kyr ie I l l . "  and won t h e  rap.e by 8 m i n - ' schaft· Gesel lschaft h a s  offerecl a p r ize com petit ion . 

u tt'S and 49 seconds. In th e second race ovel' a 30' mile T h e  p re m i u m  alllo u nts to $130 .  The exa lll i nat ion of 
triangu lar  course, . .  Val ky rie I l I. " in straighten i n g for t he competi ng lII ach i nes w i l l  be he ld in t h e  fal l of 1900. 

th e l ine fouled the " Defend er " and cal'ried away her Au add it ional prize w i l l  be given to a m ach i ne w h ich 

topm ast starboard sp I'eader, spI'i ngi ng the topmast w i l l  raise and top the beets at th e same ti me. This 

and seriousl y  crippl i n g  the boat. T he .. Defendt!r,"  prize may,  at fi l'st s ight,  seem rather smal l fOl' an im

however, sai led over the cou rse a n d  actual ly gained 15 portant piece of agr icu ltu l'al mach i ne ry, but it i s  to be 

seconds on one leg and 1 m i nu te an d 1 7  seconds on the supple mented by pr izes offered by th e Verein del' 

last leg of the tr ial, losi n g the race b y  onl y  48 seconds . Dellt8chen Zuckerindustrie, or the A�sociation of th e 

T h i s  was a v i rtual victory for the " Defender " and re o Ger man S u gar In d ustry , wh i ch has offered prizes 

m o \'ed any doubt . . as to h ll r  s l lnerior i t,y. At the amou n t. i n �  to $ 1 , 904 and $2, 380. O u r  U n i ted States con 

l a st . race of t h e  series. Lord D n n rave n ,  the pl' i l l - s u I  at l\Iagd p b u rg says that th ese prizes w i l l  be gi ven to 

c i pal o wn er of . .  Val k v rie  III . .  " crossed the l i n e  mach ines t h a t  are n ot on l v  tb e best t h a t  are e x h i b ited 

u n der reduced canvas i n  ord el' to m ake t h e  race in the COlli peti t ion of the farm i n g  associ ati on , but that 

count as o n e  of the serie�, b u t  i m m ediat.el y  with- in add i tion mu-t come up to c!'rtai n other req uire

d rew. h is ostensible  reason being that the cou rse was ments and spec i ficati ons wh ich w i l l  he s!'t forth later 
overcrowded w ith excursion boats. 

' 
This  b rought to a o n .  T h e  competi t ion is  n ot r!'st.ri"te<1 t.o G!'r ll Ian 

cldSe th e most d i sappoi n t inl! and n n satisfactory series m an n factur!'I's, and fore.igners w i l l  Il l�o be ad m i tted, 

o f  races in  t h !'  h istory of the " America's " c u p ;  b u t  t h R t  T h i s  is one of the i nstan ces i n  wh ich t here is a legit i · 

the " Defender " is a superior boat to the " Valkyrie 0 mate prize offered for an invention. 
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THE MAGICIA,N'S OMELETTE. 

BY WILLIAM B. CAULK. 
The magician h as never proved h imself an adept at 

the art of cooking, from an epicure's standpoint,  yet 
the ease with which he can bake cakes in borro wed 
hats and cook omelettes in empty pans has long been 
a source of wonder to the economical housewife as well 
as to the professional cook. 

To see the m agician hold a small ,  shallow, empty pan 
over the blaze of a spirit lamp for a few llIoments, w hen 
an omelette, done to a t urn. appears in the pan and is 
cut up and d istrib u ted to the audience, one is a lmost 
convinced that at least one person has solved that most 
perplexing of  all  problems, how to live w ith
out work. 

But has he solved i t ? No ! my friend,  no 
more than you or I. He has merel y deceived 
you, but most cleverly, you must admit. 

The pan is w ithout any preparation what
ever. but so m uch cannot be said of  the 
wand. which b e  is con tinually stirring around 
i n  the pan. This wand is  hollow, with an 
openi n g  at one end on ly, and i n  the wand, 
previous to the trick, of  course, is  placed the 
properly seasoned ingrediehts of an ome
lette, after w hich the end is closed with a 
metal plug that is t u rned and enameled to 
correspond with the opposite end of the 
w�� 1 

When . the pan is bein g  examined, the 
p!wformer is  holdi ng the wand i n  his hand, 
and such an innocent-appearin g  black stick 
is never suspected of being i n  any way conn ected with 
the trick. 

J ust before holding the pan over the lamp the per
former fi nds it a most easy matter to remove the plug 
from the end of the wand, when by hold i n g  the wand 
by the closed end he can elupty the con te nts i n to t h e  
pan in t h e  llJere act of  passing t h e  open end of · the 
wand around the inside of the pan. 

The metal of which the pan is made being thin, and 
there not bei n g  a great q uantity of the o m elette, assist
ed by a large flame from the lamp, it o n l y  req u i res a 
few moments to cook the oluelette, wheu it is t u rned 
out on a plate and carried do w n  to the audience. 

It is hard ly necessary to say that wheu the cooked 
o melette is carried dow n ,  the wand is left on the 
stand, which prevents any inq u is it ive person asking to 
see it. 

• • • 
THE BATTLE CHARIOT. 

The chariot w as used in antiq u ity lor Llle batt le, th e  

J c itn tific  �tUtrican. 
a bridle and a pai r of reins some what in the sallle style 
a s  in use at the present day. T hese were made of 
leather and were ornamented with studs of ivory and 
metal. The rei ns were passed t h rough rings attached 
to the collar and were long enough to be tied around 
t h e  waist of t h e  charioteer in case of his having to de
feud h i lllself. 'r he wheels aud bod y were usually of 
wood strengthened i ll places with bronze or iron. The 
w heels had from fo u r  to eight spokes and the t ires were 
of bronze or i ron ( in  the present instance ash was used) 
and the pins w h ICh 8ecured the fel loes were of fossi l  
bone. This description applied to the chariots of  almost 
any of the nations of antiq u ity, the difference cOllsistiug 
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ch iefly in the mountings. T h us the chariots  of the Egyp· 
tians and Assyrians, with w holll the b o w  was the prin
cipal  a r lll of attack, were ric h l y  mou n ted with quivers 
ful l  of al'ro ws, w h i le those of the Greeks, who llsed the 
spear, were plain exce pt as regards mere decorations. 
The Persians and the ancient Britons used a class of 
chariots having t h e  wheels  l llounted with sharp, sickle
s haped blades w hich cut to pieces w h atever callie i n  thei r 
way. T h i s  was probab ly t h e  i n ven tion of the Pers i ans.  

The use of the batt l e  chariot real ly belongs to the 
heroic period. The warrior standing by the side of 
his ch arioteer was driven in front of the line to i n vite 
hosti l e  warriors to single combat. After the strategic 
skill  of a commander superseded the demands on his  
personal valor, the chariot was tra.nsferred from the 
battlefield TO the h i ppodrome, w h e re alone its original 
form was p reserved. The d escription of  the HOlueric 
battle charIOt therefore to a great extent also applies to 
the h istoric chariot of the race course. The small 
d ialueter of the chariot w heel way be explai n ed i ron. 

Americ a n  Physical Development. 

Dr. Angelo Mosso, while iu Ameri ca, made a m i n ute 
study of the system of physical education, pal·ticularly 
as carried out at the athletic cl ubs of the American 
seats of learning, says The London Lancet. Refer
ring to the Boston Gymn asi u w ,  he says : " The i nter
est and the wouder with which these academic adj uncts 
iUlSpire llIe awakeu a sellse of llI elancholy when I think 
how far we i ll I taly are removed from such perfection.  
It  is ello u g h , "  he adus, . .  to look at the passers· by i n  
the American streets to b e  cOll vinced h o w  m uch more 
de veloped aud strong they are than our compatriot s. 
'rhe boys and girls a re in point of physique far superior 

to o u rs. All t he public takes i n terest i n  
p h y sical exercises-every journal being com· 
pel lell  t o  report at h letic com petit ions, regat-
tas, football encoun ters, gol f matches, alld 
8ueh l i ke. because its readers have e vell a 
greater e n t h usiasm for those topics than for 
t he strife of parties. America teaches us, 
by the plai nest and most i m p re�sive of ex
a m p les, that p h y s i c ·, l ed ucation may be car
ried to perfection without any mil itary ob
ject. I n  the Stat€s n o  one dreams of be
com i n g  a soldier. If m i l itary force is re
quired it is provided, as in Great Britain, 
by vol u n tary e n l i stment. Nevert heless, 
A merica and the British Isles are p recisely 
the two coun tries where physical education 
h as reached its highest development. . My 
ad ll l iration for this  New World i s  all  the 
greater w hen I reflect that its civil ization 

is that of th e  futu re. wh ich, even for Italy, wil l  have 
better days i n  store. " 

• • • 
October B u i l d ing Edition. 

The SCIEN'rI FIC AMERICAN Building Edition fo:' 
October is a beauti f u l  n u m ber of this uniq ue period ica l .  
T h e  cover, w h ich i s  i n  color8, is  a modern cott age at 
Lal'ch lllont, New York. The artisti c  features of the 
n u m ber include F. 'V. Ruckstuhl 's  . .  'Visdo m , "  the late 
Corn elius Vanderbilt's residence, the " B reakers," at 
Newport, and Golden Gate Park, at San Francisco, an 
elaborately i l l ustrated art.icle showing the attractive 
features of this wonderful park. The hOllses w h ich 
have been selected for this n u mber are of  u n usual 
variet y  and excel lence and include brick. hal f·ti m
bered, clapboard, shingle houses and i nexpensive 
" bungalo ws." 

. ' . . . 

The C u rl'e n t  S u pplement. 

The currellt SUPPLEMENT, No. 1241 , has a s uperb 
chase, in public proces
sions and in games. It 
had two wheels and was 
dra.wn by two horses, and 
when o n e  or two horses 
were added they were at
tached to each side of the 
mai n pai r by a side trace, 
fastened to the front of 
the chariot. These chari· 
ots h ave on l y  come down 
to us i n  fragments, with 
the exception of the one 
in the A rchreological Muse· 
u m  of Florence, which is a 
unique exam ple of a war 
chariot, the so·called "Biga 
di  Frassino," found by 
Ros�eli neo i n  a tom b  at 
Thebes. It  is certain l y  as 
old as the fourteenth cen· 
tury B. C. I t  is p robab ly 
a trophy obtai ned in the 
north by some Egyptian 
warrior. T here is an en
tire absence of metal i n  
t h e  construction. Imme
diately on the axle without 
springs of any kind rests 
the basket or body of the 
chariot, which consisted 
of a floor to stand on, and 
a semi-circular g u a r d 
aro u nd the front and 
abou t  half the height of 
the driver. It  is entirely 
open at the back, so that 

THE ONLY l'ERFECT WAR CHARIOT OF ANTIQUITY-THE " BIGA DI FRASSmO." 

view of . the Dewey arch 
erected in New York city 
as a decoration during the 
recent fetes. The con st ruc
tion of the arch is  the sub· 
ject of a full  article. " Acet· 
ylene for Lantern and Eu
largi n g " is d i 8 C U s s e  d .  
" Works of the Diamond 
Match Compan y " i s  con
t i n ued and i l l ustrates t h e  
elaborat e mac h i nery e m 
ployed. . .  Robert W i lh e l i ll 
Bunsen " is a f u l l  biogra
phy. " An Ad " ance i n  
M e a s u r i n g  a n d  Phot o ·  
graphing Sound, " b y  Prof. 
Benjami n  F. Sharpe, is an 
i m portant paper on phys
ics �laborately i l l u st rated. 
" Boats and Saib-Tools 
for Testing Boat Models, " 
by 'Valter Burn ham, is a 
1Il0st i m portant and crit
ical s t ud y  and i s  fully i l l us
trated. . .  T h e  M o d  e r I I  
Warshi p  as Combining i ll 
Itself the Highest Res ults  
of Ski l l ,  I n ge n uity. and 
Scientific Knowled ge " i s  
an a d d r e s  s by Rear 
A d m i ral George W. Mel
vil le, Engi neer - i n - Ch ief, 
U n i t e'd S t a t e s  Navy, 
and was d e l i " ered on the 
occasion of t h e  seven ty
fifth a n n iversary of t h e  

t h e  cOKlbatants might leap t o  the ground and up 
again as became necessary by the exigencies of 
action. There was no seat, and generally in war 
chariots there was only room for the combatant 
and his charioteer to stan d in. The pole as in the 
presen t  instance was usually attached to the mi'd� 
die of t he axle, although to outward appearances 
it  looked as thollgh it spran g from the front of the 
basket. At the end of the pole was the yoke, which 
looked like a ram's horns.  Depen d i n g  from this by 
leather thongs was a Y·sh aped piece. which preferabl y  
took t h e  place o f  t h e  modern horse col lar. Probably 
broad bands were also fi tted around the chl:'st of the 
animals. Besides the harness of each horse there was 

the desire of p re venting the chariot from being op
posed by the i m pediments in the battlefield, such as 
debris or dead bodies. The rim was usually formed of 
fOU l' felloes in which the four spokes were let. The 
u pper rai l, which was of either wood or metal, varies 
g-reatly in form and was intended to be grasped by the 
warrior on j u m ping onto the chariot, while the fron t  
part served for fasten i n g  t h e  reins a n d  t h e  traces o f  
the " wheel horses. " I n  the Roman triumphal chariot 
a coveri ng of leather served to ward off missiles, and 
l ater on the sides w e re com posed o f  st.l"On g boards. 
U n fortunately we know very l i t.tle of the veh i cles of 
every-day use. They nearly all seem to be a variety 
of what we now term the " gig." 
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RECENTLY PATENTED INVENTIONS. 

A gricu l t u ral Implements. 

POTATO-PLANTER.-LEONARD HEAPHY, Water
town, S. D. This invention pwvides a potato-planter 
which can be attached to apy gang, sulky, or other 
wheeled plow, and which will drop either whole or cut 
potatoes at regular intervals into a furrow which bas been 
made before planting, tbe potatoes falling to tbe right· 
hand side of tbe furrow directly in front of tbe soil, 
being turned so that tbey will be covered as soon as they 
are dropped. 

CULTIV ATOR.-LoUIS P. RIFE , Defiance. Obio. 
The invention provides means for shifting the axle by 
the same movement by which the cultivator-shovels are 
raised or lowered, thus changing the fnlcrum so that 
the weight and downward pull on the necks of the 
horses is  nnlformly maintained, whetber the shovels be 
raised or lowered. The axle may be shifted aud the 
shovel-beams simultaneously raised or lowered either 
by hand or borse power. The shovel-beams may be 
rllised independently of tbe axle. A tension-de"ice is 
provided, so applied to tbe levers controlling tbe move
ment of tbe shovel-beams t.bat neither tbe team nor 
the driver need raise the dead-weight of the sbovel
beams. 

Electrical A p paratu s. 
STATIC E LECTRIC MACHINE.-JoSE GALLEGOS, 

San Jose de Guatemala, Guatemala. A wbeel is pro
vided carrying a series of movable coils arranged to pass 
adjacent to statically-excited .tationary coils, I he coils 
at their opposing ends carrying metal plates separated 
by an insulating-cylinder. The electricity is received by 
collectors, the number of wbicb is dou ble that of 
the stationary coils.  One· half of the collectors are 
constructed to connect the movable coils with the 
ground when they register with the stationary cOils ; 
and the other collecting devices are arranged to con
uect tbe movable coils with a consumption apparatus 
when tbey are in an intermediate position. The rna· 
chine is double and receives and yields botb positive aud 
ne�ative electricity. 

E ngineeri ng- I m provements. 

BOILER. - GEORGE KING"LEY, Montreal, Canada. 
LlIprovements In boiler-construction bave been made hy 
this  inventor, wbereby the boiler-parts are made readily 
accessible and tbe heat of the fuel u ti lized to tbe utmost 
profit. The boiler consists of "n inner and an outer shell 
forming a water and steam compartment between the 
shells. A horizontal partition in tbe inner shells forms 
npper and lower Oame.compartments connected wltb 
each otber at tbeir rear ends.  The fire-box is situated in 
the front end of tbe lower compartment. Horizontal 
water-tubes project from the sides of the inner shell into 
the lower compartments ; and water-tubes depend from 
the crown-tlbeet in tbe upper. Oame compartment and 
terminate above the partition. A transverse deOector is 
located between tbe top of the partition and the lower 
ends of the depending tubes. 

COMBUSTIUN· MOTO R.- RuDOLF MEWES , Berlin, 
Germany. In this motor the gaseous or sprayed fuel, or 
a mixture of gaseons, liquefied, sprayed, or pulverized 
fnel, or the air employed for feeding in pulverized solid 
fuel, is compressed to such an extent as to heat it to a 
temperature above tbe ignition temperature and Is, 
thereupon, foreed under pressure either into the cylinder, 
which is supplied with compressed air at a lower tem
perature, or into a vessel ill communication therewith 
serving as a combustion-chamber. By this means 
the air conducted to the working-eylinder to snpport 
combustion may be cold and the temperature dnring the 
process may be kept as low as permissible, according to 
the constructional parts, packing, etC., employed. 

ROTARY ENGINE.-THOMAS CROSTON, Hoquiam, 
Wash. The engine is provided with a cylinder in whicb 
8 piston Is mounted and with a cnt-off valve for the steam. 
Tbe main driving-shaft controls the valve. Between 
the sbaft and piston is a yielding connection comprising 
disks spring-pressed apart and engaged by and carried 
aronnd by the piston. One of the disks is fitted to 
slide in spiral grooves on the sbaft. The disks are shifted 
simultaneon$ly and automatically on reversing tbe en
gine. It Is probably a new departure in rotary-enidne
construction to control the engine automatically accord
ing to the load and to inrlicate the horse-power, both of 
which features constitute noteworthy points in this in-
vention. 

Mechanical Devices. 
PENDULUM-ESCAPRMENT. - - CARL T. E. ZIM-

MERMAN, Cumberland, Wis. The ordinary clock does 
not keep correct time owing to the varying tension of 
the spring. The present invention is designed to over
come this objection by a peculiar construction and ar
rangement of the parts of an e.capement, so combined 
wltb the pendulum and an escapement-wheel that the 
pendulum is not actuated by tbe escapement-wbeel and 
the variable power of the mainspriug, but by an iuter
mediate weigbt set into action by the escapement-wbeel 
and falling witb a constant force to actuate the pendu
lum nniformly. 

SA FETY-LOCK FOR BREECH-LOADING GUNS. 
-JASPER L. ACKERMAN . Monon, Ind. Sometimes a 
'breech-Ioading gun i. opened and cocked and the ham
mer snapped down by curious meddlers when tbe gnn 
is not loaded, to tbe great damage of the firing'pins ; 
and the safety-slide is innocently changed without 
the knowledge of tbe user of the gun, thus locking tbe 
.afety, so as to cause the gunner to miss his shot. The 
present invention provides a rlevice for locki ng the break
I .. ver of the gun, so that it cannot be openerl or broken 
,lawn, and for locking the safety -slide of a hammerless 
glln so that tbe slide cannot be meddled with. 

REVERSING MECHANISM.-GEORGE V. BLACK
STONE, Jamestown. N.  Y. The object of the invention 
is to provide a gearing for washing anri other machines 
which, in uperation, requires but little power. The 
gearing comprises a driving-pinion with which a cam 
moves. Gear-wheels mesh with the pinion at opposite 
sides. On the shaft to be dri ven is a locking device 
having a fixed member, and a locking member fitted to 
slide in the fixed member and adapted to be engaged by 
the cam to tbrow the locking member alternately into 
engagement wIth the gear-wheels. 

J t itutifir !tutritan. 
PRINTING-MACHIN E.-EDWARD G. SMITH, Man· line of distributing-pipes and by such release and conse

hattan, New York city. The invention relates to higb quent reduction of pressure in tbe pipes permit the auto
speed, multicolor-printing machines for pllnting wall- matic action of mechanism for causing tbe generation of 
paper, textile fabrics and other endless webs. The rna· gas in a vessel or tank. This vessel fir.t discbarges its 
chine has a row of impression-cylinders, a printing- gaseous and liquid contents throngh the dlStributing
roller for each cylinder, and driven endless feed-bands pipes upon the fire. At  the same time an alarm is sent 
passing between the cylinders and the printing-rollers to I to a fire-department. When the discharging-vessel is 
carry the web at its margin between the sets of printing- exhausted, a second source of constant wate" supply is 
rollers. Tbe bands pass througb annnlar grooves formed lIutomatically turned on, so tbat, should the alarm be un
on the printing-rollers to bold tbe web in proper posi- beeded, there would be no cessation of dIscharge of 
tion between the opposite contacting portions of tbe water upon tbe fire . 
cylinders and rollers. By running the web in a straigbt LETTER-CARRIER'S BAG.-MICRAEL MCCARTHY, 
hne through the sets of cylinders and rollers, it is evL Boston, Mass. It is object of tbe invention to provide a 
dent tbat no nndue stralu is given to the web, and the meaus whereby letter-carriers may stow in tbeir boxes 
latter readily takes up tbe ink or color delivered by the or satchels the letters gathered so that the lette .... may be 
printing-rollers. taken out in the order of the route, thereby avoiding the 

MACHINE FOR CUTTING SUGAR. _ FRANCI S use of IIvine in tying up tbe bundles of letters and sav

SIMONET, Manbattan ,  New York city. This machine ing time. To tbis end the usual bag is furnisbed with a 
is designed to cut sugar when in the nature of a paste, box or holder titled In one end and having Oaps at its 
the object being to provide Improvements for the pur- front side, which may be connected or disconnected to 
pose of obtaining clearly-cut pieces and of more readily permit the pladng and displacing of the letters to be 
cleaning the machine of waste. The novel features of stacked in the box or bolder. 
the machine are found in the nse of a supporting plate PICK OR PLECTRUM.-FREDERICK MENZENHA UER, 
located in the meeting plane of two dies and o f  a con - Jersey City, N. J. Tbe pick is designed to be used in 
veyer which carri"" the candy or sugar over the plate. connection with mechanically-actuate<! �tringed musical 
One of the dies rotates, and the other both reciprocates instruments' and is arranged to combine tbe desired 
and rotates in order that i

'
t may be readily cleaned. In- Oexibility with the necessary strength.  The pick com

deed, the ease with which tbe dies can be cleaned con- prises a body having a recess in which a coiled spring is 
stitutes one of the merits of tbe Invention. held projecting beyond the body. The spring at its 

BASCULE LIFT-BRIDGE. - JOHN P. COWING , outer end is provided with a point, and at its inner end 
Cleveland, Ohio. This revolving bascule bridge bas a with a stiffening-rod. 
span with a segmental bearing-surface engaging a rol l . STRINGED MUSICAL INSTRUMENT.- FRI<DER
ing-surface, and supports for the end of the span when ICK MENZENHAUER, Jersey City, N. J. The strings of 
the latter is closed. The supports are independent of tbis mnsical instrument call be readily picked either 
the rolling-surface, so that this surface is relieved of the singly or in groups to sound chords. Tbe instrument 
strain of tbe live or moving load. Tbe strain in ques- cnn be played with but little knowledge of music. The 
tion is transmitted by the snpports to tbe abutments or instrument is provided with a pick-board having a 
piers. This in brief is the broad idea of this new con - limited movement across the strings. A number of 
struction, It is expres�ly nnderstood tbat It is the roll - picks-of the kind described in the foregoing notice
jng-surface which carries tbe dead weigbt of the span one for each string, are mounted in the pick-board to 
when the span is open, but when the bridge is closed, the move tberewith .  These picks stand normally above the 
principal strain,  as we have already remarked, is horne strings ; and each pick moves at an angle to the move
by the abutments. The bridge J)Ossesses tbe additional ment of the pick-board, so that when tbe pick is pressed 
advantage of being self-contained, since tbe motive and the pick-board is m oved , the pick picks its string. 
power for opening and closing the span is located on the DEVELOPING-TRAY.-AuLEY B. SHEPPARD, South 
supporting-piers, without therefore requiring any ap- Burgettstown , Pa. Tbe tray has overhanging sides to 
proach spans. 

form a partial cover, the ends of the bottom being 
APPARATUS FOR WEIGHING, MEASURING, gradually curved upward in tbe form of a rocker, 

AND DELIVERING PROVISIONS. - WILLIAM D. wbereby the tray may be rocked to O<)w the developer 
WANZER, Clintondale, N. Y. The apparatus i. designed over the plate without spilling. The tray is made of 
particularly for storing and measuring out coffee in elass and is gradnated so that the developer can be 
variable quantities and for grinding and deliverine it to measured. By reason of tbe peculiar construction, the 
tbe cnstomer. The apparatus has receptacles for various solution can be effectively applied without spil ling and 
brands of coffee. Valves control tbese receptacles ; and without staining the bands. 
a scale is arranged below to receive the coffee. When PHOTOGRAPHIC WASHING APPARATUS. 
tbe desired wel;zbt of coffee is dlscbarged into the scale· A UGUSTUS STVDDlFORD, Li berty, N. Y. The tank of pan, the scale-beam is tilted, thus throwing Into action tbe apparatus is formed witb a well and contains a tray. 
mechanism wbicb . automatically closes the valve. and carrying wheel. Extending down into the well is a pipe 
discharges the coffee into a mill, by which it  may be provided at its end with a nozzle adapted to throw a jet gronnd and from wbich it is delivered to tbe customer. of water against the wheel .  A branch pipe above tbe 

LOCK,-DETALMO Dl BRAZZA SAVORGNAN, Rome, nozzle and in the upper part of tbe tank is provided 
Italy. This Invention provides improvemenbl in lock. with a sprinkler whereb) to spray the trays while tbe 
more particularly designed for nse In connertion with tank refills after being emptied by a siphon mounted In 
mail-eollectin� bags and mail-boxes, the object being to the well .  A very thorough washing of films, plates, 
provide a comparatively simple lock In wbich a multi. and prints can tbus be obtained without special manipu_ 
plicity of cylinders is employed. The cylinders are lation of tbe trays. 
provided with variously-pitcbed channels, so tbat tbere SHIRT.WAIST ATTACHMENT . _ CHARLOTTE E. 
will be a variation of speed of movement between co- HURD, Unadilla, N. Y. The attachment Is deEigned to 
acting cylinders, thus making it practically impossible enable a skirt to be utilized for holding a waist in proper 
to operate the lock with any other than the proper key. position so t.hat no space will be visible between a waist 

CORDAGE-MACHINE.-FRANZ J. F. GRAF, Passaic, and skirt. Tbe device is so constrllctOO. . that a pliable 
N. J. It is the purpose of this invention to provide an member will be a fixture upon the waist, which member 
improved cordage-machine for manufacturing ropes, can be �eadily pa.sed througb the wash. Tbc attach
cords, and cables, witbout requiring long rope-walks and ment Is not uncomfortable when worn and is invisible 
skilled mechanIcs, tbe machine being capable of turning . when in use. 
out a large quantity of rope of a high quality in a com- TOOL-HOLDER.-FRANK B. KENDRICK , Lebanon, 
paratively sbort time, The machine comprises a revolu- N. H. The present device is 1\ novel tool-bolder which 
ble frame arranged for carrying a number of bobbins. can be operated with one hand and in which spring
A drawing device Is used for each bobbin to draw the tempered jaws are provid!'d that automatically open 
strands therefrom ; and a Oler carries the drawing device wben released from the pressure of a regulating device. 
to rotate it around the bobbin, Mechanism is provided This regulating device also serves to close the jaws upon 
for rotating the Oler ; and a twisting device receive" the tbe tool, the jaws being tben locked �o as to grip the strands from the several drawing devices. 

tool. The device can also be used as a pin-vise or as an 

Hall waY-Contrivances. 

LOCOMOTIVE:-ALFRED GIVEN, Eflp.nsburg, Wash. 
The locomotive is driven, not by a reciprocating engine, 
but by a rotary engine mounted in the front portion of 
the locomotive and connected by connecting-rods witb 
tbe drivinl(-wbeel�. The construction of the locomotive 
bas been slightly modified to meet the demands of the 
new form of driving mechanism. The locomotive Is 
considerably simplified by the new arrangement, since 
tbe usual cylinders and parts thereon depending are dis-' 
pensed with. 

PARTITIONING DEVICE FOR RAILROAD. CARS. 
,-WILLIAlI H. GUMMERE, South Betblehem, Pa. Tbe 
partitioning device is designed to form a space in a car 
for the use of tbe government in safely carrying pack_ 
ages in bond. When not in use, the device permits ttie 
car to be used in the customary manner. The car is 
provided in its interior with an overbead, longitudinally_ 
extending track on which carriages are mounted to 
travel. A transverse partition is carried by the car
riages and is adapted to be locked to the car. 

lUlscelI aneous I nventions. 

LIQUID-MEASURE. - HENUY J. BRANTLEY, Val

dosta, Ga. In connection with a barrel or tan k ,  a dIS· 
pensing vessel is used, through which the liquid i. dis

charged. This vessel Is provided with means whereby 

the discharge of liquid is closed when the liquid isenwr
ing from the cask ; and the snpply of liquid from the 
cask is shut off when the outlet port of the v.�sel Is 
opened. Registering devices Indicate automatically and 
accurately the precise quantity of liquid drawn. By 
this means the purchaser of Q barrel of liquid is ahle, 
when the barrel is empty. to determIne exactly how 
much liquid was In the harrel . 

AUTOMATIC CHEMICAL FT RE-EX'rINGmSHTNG 
SYSTEM.-HENRY BUSH, Day tOil ,  Ohio. The inventor 
has devised a fire-extinguishing system, whereby In the 
ab.ence of watchmen, the heat of a fire would auto
matically release one or more dipcharge-valves in the 

ordinary clutch for light work. 

pbCKET-KNIFE.-ERNST KUHN, Untenkatternberg, 
PruBBia, Germany. In this pocket· knife a very simple 
substitution is provided for the springs usually em
ployed, by which the knife-blade can be held firmly i n  
po�ition. In the handle of the knife the neual blade i s  
pivoted. An arm is monnted on tbe pivot of tbe blade 
to move therewith. The arm serves to engage the 
bandle to hold the blade locked in open or closed posi
tion. 

MATCH·SAFE ... - JOHN C. GILBERT, Boston, Mass. 
On a bracket or support a human figure Is mounted. A 
rock-shaft is journaled in tbe figure and carries the fig
ure's movable arms; while a cord is wound over tbe rock
sbaft and is connected with the movable leg. Wben tbe 
leg is pulled, tbe shaft is turned 80 as to cause the arms 
to swing up and lift tbe cover 'trom the match-box. 

Designs. 

BROOM-COVER. - OSCAR S. KULMAN, Savannah, 
Ga. The purpose of tbe cover is to keep tbe Kulman 
antiseptic broom, or any other broom, clean during ship
ment, to preserve its sbape, and to prevent the evapora
tion of tbe di.infecting or antiseptic matter. 

CLOTHES-LINE PULLEY.-1'HoMAS RUBINO, Ha
?Ieton, Pa. The leading feature of the desigu is found 
in a plate having divergent slots. The llnes are placed 
in these slots and are thus prevented from becoming en
tangled, and are held in proper position. 

DIAPER - W,LLIAM M. STIN "ON, Louisville. Ky. 
The design cOllsists of a middle portion and integral end , 
piece. a�d extending heyoncl both sines of the shank, 
with the end piece arched at its ollwr edge and half 
round at tbe sides. The onter edge of the end piece is 
s!raiubt and tbe sides rounded off. The end piece has 
cuI. to form flaps. 

NOT E.-Copies of any of these patents wi l l  he furn
iohed · by Munn & Co. for ten cents each.  Please state 
the name of tbe patentee, title of the invention, and dote 
of this paper. 
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�usiness ani) ";!>ersonal. 
The charoe f or  (mertion unaer thO. head is One Dollar a 

Ime for each i .... ertion ; about ejqht words to a line_ 
.ddvertisOfflfnts must be received at publication office 
as earlll as Thursday momilng to appear m the follow
ing 'lve·ek's -issue. 

Marine Iron Works. ChiCalito. Catalogue free. 

. •  U .  S. " Metal Pol ish.  lndianu.polis. Samples free. 

Gasoline Brazing Forge, Turner Brass W orks. Chicago. 

\¥ankee Notions. Waterbury Button Co • .  W aterb'y, Ct. 
Inventor of a new El ectric A eria.] Railway wants capi. 

tal. (See advertisement in this editio n .  page 2M.) 

Ferracute Machine Co. ,  Bridgeton. N. J .. U. S. A. Full 

line of Presses. Dies, and other Sheet Metal Machinery. 

I nventions developed and perfected. DestllDing and 

machine work. G arvin Machine Co .. HI Varick St . .  N. Y. 
IT Machinery for R.R. contractors. mines. and Quar· 

ries, for h oisting. pumping, crushin�, excavating, etc., 

new or 2d-hand. Write for Jist. Wilhs Sbaw. Chicago. 

The celebrated • .  H orns by-Akroyd " Patent Safety Oil  
En,lline i s  built  by the De La Ver,llne Refrigerating Ma

chine Com pany. Foct of East 138tb Street, New York. 

The best book for electriCians and be,llinners in elec

t riCity is . •  Experimental Science." by Geo. M. Hopkins. 

By mai l .  $(. Munn '" Co . . publishers, 361 Broadway, N. Y. 
tr' Bend for new and complete catalogue of SCientifiC 

and otber Books for sale b y  Munn '" Co., 361 Broadway. 

New York.. }1"'ree on application. 

HINTS TO CORRESPONDENTS. 
N a lnes and A ddrel!l8 mnst accompany all letters . or no attention will be paid thereto. TWs IS for OUI 

information alld not for publication. 
U e ferences to former articles or answers should 

give date of paper and page or number of question. I nq u i ries n ot answered fn reasonable time should be repeated : correspon.lent. wi l l  bear in mind that 
some answers require not a little research, and. 
tbough we endeavor to reply to all ei�her hy lettel 
or in this department. �arh m ust ,,!ke hIS tum. . U u  yerJl wi_hlDg to �urehaoe an¥ artlcl� not advertIsed 
in our columns WIll  he furmshed WIth addreBBes of 
bouseE; mannff1ctllrlng or carryil1(." the same, 

S l.eclal " ' rill e n  I nfo r ma t lo n  o n  matters of 
personal rather than general interest cannot be 
expected without remnneration. 

Scient i f i c  A m eri c a n  S II P I. l e m e nts referred 
to may be had at t.he office. Pnce 10 cents each. 

Boo k s  referrecl to promptly supplied on receipt 01 
i'J l ���"' I .. sent tor examination should be distinctly 

marked or labeled. 

(7732) T. W, says : Will you oblige m e  
b y  letting m e  know by mail receipt for substitute for 
white lead. I am looking for n cheap white paint, for 
out door work ; something that will stand weatber fairly 
well, and that could be painted over should the occasion 
require It. A . Skim milk, 2 qt •.  ; fresh slaked lime , 8 
OZ. ; linseed oil , 6 oz. ;  white Burgundy pitCh, 2 oz. ; 
Spanish white 3 1b. The lime to be slaked in water, ex· 
posed to tbe ajr, and mixed in one-fourt.h the milk. Dis 
solve the pitch in the oil and add a little at' a time. Then 
add the rest of the milk and the Spanish white. 

(7733) S. G. asks : W h ich is the proper 
side of a leather belt to run next tbe pulley, the grain  
side or flesh side P A. The question a s  to whicb side of  
a belt should r un  next to  the  pulley ha s  been a subject 
of discnssion among mecbanics since the earlier days of 

tbe lise of belting. It has been proved that a belt pulls 
harder, or with less strain, witb the grain side 

'
next the 

pulley. Stil l ,  we see almost universally the better-look· 
ing side of tbe belt on the outside, with belt grease and 
wax used to make it stick. 

NEW BOOKS, ETC. 

I NORGANIC CHEMICAL PREPARATIONS. 
By Phelix Lengfeld. New York : 
The Macmillan C o m p a n y. 1899. 
16m o, Pp, 58. Price 60 cents. 

This manual is written for tbe classes in inorganic 
preparations at the University of Chicago, and is an ex
cellent laboratory guide. The direction. are simple and 
the student cannot go wrong if he follows them. The 
preparations ale arranged in the order of increasing diffi
culty. It is an excellent contribution to modern text 
books on chemistry. 

E MBROIDERY, OR THE C RAFT OF THE 
NEEDLE. By W. G ,  Pau lson Towns
end, Assisted by Lou isa T. Pesel 
and Others. With Preface by Walter 
Crane, London and New York : 
Truslove, H anson & Comba. 1899. 
16mo. Pp. 1 16. 

A really modern book on emhroidery wil l  be warmly 
welcomed. While it evidently took several authors to 
write even this smal l book, they bave performed their 
task in an admirable manner. Excellent balf· tone en
gravings are given of the fine samples of embroidery of 
al l  kinds, and tbere are many plates of stitches. The 
matter has been approaclled seriously and the authors 
have acquitted themselves of their task in an excel lent 
manner. It is a book that we can recommend to botb 
the student of historical emhroidery nnd also to thooe 
who are anxious to do work of tbls kind themselves. 

CRUDE "R U BBE R A N D  COMPOUNDING IN-
GREDIENTS. T h e  Text Book for 
Rubbpr Manu factu rers. By Hen ry 
C. P .. a r�on. New York and London : 
Inn ia R ubber Pu blishing Compan y. 
1899. 8yo. Pp, 251.  Price $10. 

We have on many occa.ions rec( ]ved inquiries rela

ti ve to a good hook on rubber manufacture and we were 

al ways ohliged to SRY that the literature on the subject 

was l imited to .trav nrticles and pamphlets. Now, how

eVN, we h a vp a thr rou"hly pr6ctical book on the subject. 
ftn(J w(' hav/' no hef'itstinn in flaying it is the most Im
portant contri hution ever made 1.0 the literature of the 
maml facture of rubber, and the information is idven In 
succinct form. Tbe author Is the editor of The India 

© 1899 SCIENTIFIC AMERICAN, INC.
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Rubber World, and comin!{ in contact with rubber I manufacturers has been able to get an invaluable collec
tion of data. Every step in the mannfactnre of rubber ----------------------
from the time it leaves the tree Is given in detail. Ail ORD INAR Y RA TES. 

the by-products of rubber mannfacture, componnds, etc. , If:��ei����'e�,:;&bi!�:;�:!��' :  !1i�ff.W8 :: li�� 
are given. It is a thoroughly satisfactory contribution IIY""For some classes o f  Advertisements. Special and to the technical literature of a much neglected subject. Higher rates are required. 

The above are charges per agate line-about eiJrh-t • .  Public Improvemen ts" is published words per line. This notice sbows tbe widtb of tbe l ine. 
serni-montbly at 21 Park Row, New York city. The �����i� �� ��t���erat:��a��f: liba:, �;�e�����: Bubscription price is $3 per annum. ���fve�s ��e J����ag��som��v:srt�saerfre��8 T����tI�; 

TO INVENTORS. 
An experience of tlfty years, and the preparation of more than one hundred thousand applications for patents at home and abroad. enable us to understand the laws and practice on both continents, and to possess unequaled facilities for procurmg patents everywhere A synopsis of the patent Jaws of the United States and all foreign countries may be had on application. and per-80ns contemplating the securmg of patents. either at home or abroad, are invited to write to this office for pr'ces, which are low, in accordance wlth the times and our extensive facilities for conducting the business, Address MUNN & CO . . office SCI ENTIFIC AMERICAN. 631 Broadwav. New York. 

morning to appear in the fuUowin6{ week's iSBue. 

WO�tPau��!!��e����S 
time and m.oney by using our Foot and Band Power PIacnlnerg 

SEND FOR CATALOG UES
A -Wood-working Machinery. B-Lathes, etc. 

SEKECA FALLS MFG. COMPABY. 
6 9 5  Water St . ,  Seneca Fal l s ,  N .  Y.  

INDEX OF INVENTIONS AMERICAN PATENT8. - AN INTER-eRting and valuable table t'lbowing the number of patents 
For which Letters Patent of the 

United States were Issued 

for the Week Ending 

OCTOBER 3. 1899, 
A N D  E A C H B E A R  I N O T H A T  D A T E. 

[ See note at end of list abont copIes of the.e patenta. 1 

Acid from alkaline acetates. extracting acetic, Ad��i��a�';,"ds.i,����i .ame: j :  ·W: 'W'aciiter: : : : : :  �:51� Adjusting mecbanIsm, J. Kennedy . . . . . . . . . . . . . . . . 63",088 Advertisements, signs, etc., electrical appara· tus for exbibitin"g and changing, A. D. Doug-las.. . . .  . .  . .  . .  . .  . .  . .  . . .  . . .  . . .  . .  . . . . . . . . . . . . . . . . . . . . .  634,4Qa Advertising apparatus. Sonneborn & Kammerer. 634.248 Air com pressing engine. direct acting, P. Brother .. bood .. . . . . . . . . . . ' "  . . . . . . . .  . . . .  . . . .  . . . . . . .  . .  . .  . . .  . .  634,389 Alarm. See 'l'ime alarm. 
����u�;,rit�: �I'!��:.'ic: . c: ii: S'critiiier: : : : :  : : : : : : :  :: �:� Applicator. W. A. !\'lorrison . . . . . . . . . . . . . . . . . . . . . . . . . 6.34.363 Armor plate •• carburizing. J .  S. Unger . . . . . . . . . . . .  6:14.251 Axle, carriage or wagon, J..t. F. Stanton . . . . . . . . . . . .  634,151 Basin. catch. J . J . Mabony . . . . . . . . . . . . . . . . . . . . . . . . . .  634,011 Bearing. ball . C. F. Eberhard . . . . . . . . . . . . . . . . . . . . . . . .  633.990 Bearinll for vebicle wheel •• ball, W. R. Sr .. & W. R. Spruill . Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6.'14.150 �:�: }�1�h�a;;,�t..tii.IW't.�: :  : : : : : : :  : : : : : : : : : : : : : : :  �:ri8 Belt. electriC. L. A. Dixon . . . . . . . . . . . . . . . . . . . . . . . . . . . 634.231 Belt tillhtener. Davies & Hughes . . . . . . . . . . . . . . . . . . .  634.()5.<; Bicycle. W. !\'l. Sweet . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  634,O!l8 Bicycle brake. P. T. Volkmao. . . . . . . . . . . . . . . . . . . . . . .  634.046 

����tg�e��l��e f���Ot�Se sti'ebJr;�.n�P3gw'itb�gb rfe������ 
31. 1894. Contained In SCIENTIFIC AMERICAN S U PPLEMENT, No. 1 00!.!. Price 10 cent.. '1'0 be had at thl. office and from all new.dealer •• 

• " e W E R  & FOOT I SHAPER S . P LANE.RS . D R l l lS. 
L. AT H E S.  �:DC�Ir.,E.P�'��P 2�,1fLIJ�ul��t� 
SEBASTIAN L AT H E.  CO. 120 CULVERT 5T. C I N C I NNAT I .  O .  

New M icroscope for Nature Study and for use in the Examination of Ores, 
Metals. W ools. Fibre. etc. 

QUeen Acm e No 6 with 1 Ocnlar and 
tng power of about locl dl�oe�����ij:e�i�i 12 prepared slides of insect parts and otber Interestlnll speclmens, all in case. $16.00 IT Ask your nearest Optician for it. 

Q U E E N  & C O . , I NC .  
...... Optical and ScientifiC lustrument Works. 
Write for Oircular. 

1 01 01i�bir1t'l.ul ��:� ���I!y o��: 
WO R KS L I K E  A Perfect .atlsfactlon Is experienced using our No. 0, 6 or 9 

l!:t�rn�!l�l���:.dWr!f;n'l<uo� ratchet power. Gears housed from dust. Chasers .et by Ilrad-�a:��3 A��nl;,r�:�ln�a�h�re rf� motion, opened to permit pipe b� §� �':: lJ:!a'b�la{t�,:.e1.;, 
Tbe Merrell Maunfactur. inK Co., 1i01 Curtiss Street. Toledo. 

Bicycle brake. Witte & Luick . . . . . . . . . . . . . . . . . . . . . . . 634.�21 Economy Dr."II."ng Compound Bicycle frame. H. W. Libbey .. . . . . . . . . . . . . . . . . . . . . . . 634.089 Bicycle "earing. V. Weber . . . . . . . . . . . . . . . . . . . . . . . . . 634.252 Bicycle .upport. W. H. Hart, Jr . . . . . . . . . .  634,296 to 634.298 

�l�g���;.���r{v�: �e��rrotii :: : : : : : :  : : : : : : : : : : : : : : . �:i� Bladder. C. E. Longden . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 63�.302 Bdats from vessels. meaDS for launching life, Pollitz & Cox. . .  . . . . . . . .  . .  . . . .  . . . . . . . . . .  . .  . . . .  634.028 Boiler. See Steam boiler. Water tube boiler. Boller. Addick. I\; Williamson . . . ... . . . . . . . . . . . . . . . . .  634.127 Boller furnace, S. W. Butterfield . . . . . . . . . . . . . . . . . . . 6.'14.391 . Boiler tube cleaner, For.ytb & Bell . . . . . . . . . . . . . . . .  634,406 Boiler tu be cleaner and driver. A. A. Patton . . . . . . 634.270 Bolt holder. E. '1'. Clowe . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6:14.:192 Book. E. L. Heydecker . .  . . . .  . . . . . . . . . . . . . . . . . . . . . .  6.'14.265 Book. Wrttinll, E. E. Roudebu.h . . . . . . . . . . . . . . . . . . . . 6.'14.094 Boot or shoe counters. machine for formina-. Dancel & Scott . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . , . . . .  6.'14.397 Bottle case cushion. B. Kochs . . . . . . . . . . . . . . . . . . . .  , .  6.'.J4.,35.'i Bottle, non·refillable. W. R. Phillip.. . . . . . . . . . . . .  634,184 Box. See Coin and check collecting box. li'l le box. Letter box. Lunch box. Mill box. Paper box. Box making machine, Crawford & BuUard (re-i.sue) . .  . . . . . . . . . . . .  . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . .  11.776 BO;a�e�� �:�v��e� .hi�� . . ����� . .  ��� . . ���.���� 633,986 Bracket. See Sbade bracket. Shelf bracket. Brake. See Bicycle brake. Car brake. Wagon brake. 

S u perior to 011 or other Lubricants. 
Keeps Tools Cool and Sharp, Produce. 8mooth Work and �'Ine Finish. is Clean and Doe. Not Ru.t or Gnm. Adopted by U. S. 
::i'a';,'i��:,.:�til!:;!��."?c�·aa� L�!1;�a�:l!: 8c. a lb. Frelgbt prepaid. Sent on approval. 

THE WH ITE & BAG LEY COMPANY, 
W O R C E ST E R ,  M ASS. , U. S .  A .  

The Forbes Patent D i e  
Stocks for Hand or  Power. 

J t can be used as a power macb Ine 
In the .hop or taken from the ba.e 
and carried out as a hand machine 
IT Send tor DesCriptive ua ... "Jl1Ue . ... 

C U R TIS & C U RTIS , No. 78 H. or P. Machine 
6 Garden St . ,  Bridgeport. Co n n .  Range � to ( . .  R. H. 

��:�� �,';,"e������.·i�e:l'�.;t�r��I�� : : : : : : : : : : :-: : �:fl� S I M PL IFY LABOR  AND SAVE TI M E, Brick trUCk, M. ViHaret . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 634.0f4 Brtdlle. trussed suspension. W. H. H. Pittman . , .  63'.026 Broil iull. roasting, or toasting device. J. Walton. 634,224 Broom moistener, H. P. Smith .. . . . . . . . . . . . . . . . . . . . .  6.34,091 Brush. blackinl'. E. P. Le Compte . . . . . . . . . . . . . . . . . .  6.'14.059 Bucket. ventilated lunch. M. Gilmore ... . . . . . . . . . . . 634.1.1'2 
·:�:!:�·lc�·r�ebl�� : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : :  �:�� Burial crane, M. B. Lemley . . . . . . . . . . . . . . . . . . . . . . . . . .  634,008 Burner. See Oil burner. Prickly pear or cactus burner. Bu.t1e. T. P. Taylor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  634.153 Butter cake forming snd printing machine, F. Krabal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  634.300 Button flmshinJ,l' machine, T. F. Morrjssey . . . . . . . . 6.14.006 Button. metallic. O. W .  Ketchum . . . . . . . . . . . . . . . . . .  634.173 Button, separable. A. Ducommun . . . . . . . . . . . . . . . . . .  6:«,U5fl Cake., preparing cereal. J. H. Kellogg . . . . . . . . . . . . . 6.'14.00.3 Calculator. W. D. Conklin . . . . . . . . . . . . . . . . . . . . . . . . . .  6.33.989 ('alendar holder. E. A. Henkle . . . . . . . . . . . . . . . . . . . . . .  6.'!4.34:l Calking tool, elect.ric seam, E. T. 1'homas . . . . . . . . . 6H4,3J5 Camera multiplYIng attachment. J .  L. Atwater . .  633,980 f�an. J. H. Lesl ie. . . . . .  . . . . .  . . .  . � . . . . . . . . . .  . . . . . . . . . . 6:{4.242 Can cap wiring mechanism. H. H. Hull . . . . . . . . . . . . 6.14. 1 12 Can opener. C. S. Hopper . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6:14 , 1 1 1  Canvas bolder. artist's. P. McDonougb . . . . . . . . . . . . 6.tl,Ott4 Car brake. L. J.I. Logan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  634,3.'17 Car check holder. mine, C. R. Williams . . . . . . . . . . . . 6.'l4.049 Cur construction. H. H. Sessions . . . . . . . . . . . . . . . . . . . .  m4,218 Car couplin". A. R. Heath . . . : . . . . . . . . . . . . . . . . . . . . . .  6.14 .. 141 Car fender. P. Nilsson .. . . . . . . . . . . . . . . . , . . . . . . . . . . . . .  ffi4.092 Car loading apparatus. graIn, J .  C. McIntosh .. . . . .  6.'«,122 Car, railway, Curwen &; Brill . . . . . . . . . . . . . . . . . . . . . . . 634,390 Car replacer, I. H. W,.e . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 634.100 Car side bearing, S. P. Bush . . . . . . . . . . . . . . . . . . . . . . . . .  6:14,H2H Car. street railway, J. W. Evans . . . . . . . . . . . . . . . . . . . .  634,2H4 Car wheel. H. �'. & G. F. Shaw . . . . . . . . . . . . . . . . . . . . . . 6:14.o:lH Car wheel. J. B. We.t . . . . . . . . . . . . . . . . . . . . . . . . . . . .  634.280 Car wheels, ladle for casting, A. J. �'isher . . . . . . . . . 6a3,91J1 Cars, electriC lighting .ystem for, J. L. Crevel· illl' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6.'14.286 Carbid cartridge shell. D. M. Dorman . . . . . . . . . . . . . .  634,402 Carpet renovator, pneumatic, J. 8. Thurman . . . . .  634.042 Carts, etc. , covering for ash. T. Hill . . . . . . . . . . . . . . . .  63:�,�)9 
8::�n���f�keI[c�se:.tner . . . . . . . . . . . . • . . . . . . . . . . . . 634,287 

Cattle tie. A. Bynell. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 634,I2'J Chair. See Dental chair. Swingin2 cbair. Churn. W. �'. Frlbley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  634.408 ChuI��e:�� . ���te.� .",:or��r: .��.�b�n.e�: .�i.�t.�e . .  � 634.074 \ Churn dasber. W. H. Swan . . . . . . . . . . . . . . . . . . . . . . . . . .  634.377 Cigar. B. Fanta . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 634,104 Clamp. See Seat po.t clamp. Cleaner. See Boiler tube cleaner. Cotton cleaner. Clock. repeating alarm, M. C. Jensen . . . . . . . . . . . . .  6.14.353 Clothes drier. C. S. Solomon . . . . . . . . . . . . . . . . . . . . . . . .  6.�4.222 Clothe. pin, O. 1. Berlleron. . . .  . . . . . . . . . . . . . . . . . . . . .  6:I.�.981 Clotbes rack. J. H. Cloullh . . . . . . . . . . . . . . . . . . . . . . . . . . 6:I.�.!lR7 Cock or valve. M. M. Bropby . . . . . . . . . . . . . . . . . . . . . . . .  r'l4 . 197 Co1fee percolating packa2:e, H. M. Humphrey . . .  634,:«9 Coin and check col lecting box. combined. �'. B .  Many . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  634.3.;9, G:l4.3tiO Compensator and railway signal. wire. N. Ratch . ford . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6.'14.273 Concrete mixer. S. P. McKelvey . . . . . . . . . . . . . . . . . . . . 6.14.416 Conduit pipe. A. S. Dixon . . . . . . . . . . . . . . . . . . . . . . . . . . . .  634.230 
gg��e��i����; �:c�����hr.-�in��;�: : : : : : : : : : : :  �:� Conformator. E. Stahl . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  634.374 Cooler. See Milk cooler. Cotton accumulator and conveyer, lint. J. W. Graves . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6:1.3.996 Cotton cleaner and conveyer. seed. J. W. Graves 63.'l,99f) Cotton gin. J. W. Graves. . . . . . . . . . . . . . . . . . . . . . . . .  . . 6.'l.3.9!l3 

gg�tg� ��nil G�':�[:':�.�· . .. .. . : . .... ':. ':::. '. : : ':::. : ':. :'. '::. �:� Counter. rel'isterln�. C. H. Veeder . . . . . . . . . . . . . . . . .  634,(173 

cou-F�nf·co���n;.ar w".3r��.?lfng ic!Ef co'if�r��g· Cradle, D. E. Morris . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  634,147 Crate or COOP. toldInB, C. Eo Rogers . . . . . . . . . . . . . . . .  634,001 

You can do bot b and have the satlsfac· t10n of better and more accnrate work It you are supplied With the 
Van Norman " Duplex " M i l l i n g  Mach i n e ,  which cuts at al l 8JlIlles. There is hardly any limit to tbe variety of cuts that can be made with this machine. The movable feature ·of the cutter head insures a much �m; �.::,,,�g:.�O:;��h�!, �p!'�:t�gITn�� position from vertlcal to horizontal. pr Ctrcula,s Free. 

WALTHAM WATCH TOOL CO •• Springfi e l d ,  Mass, U . S .A. 

THE COBURN PATENT TROLLEY TRACK 
HOUSE DOOR 

HAKGERS� 
The Hrst made with adjustable track. 
The track can be put up in 30 minutes. 

or Send Jor Rook. 

The Coburn Trolley T rack Mfg. Co.,  Holyoke, Mass . 

" N OT H OW C H E A P  
B U T  H O W  COOD . "  
Use ')'aper "'t"e'Ve PuU .. y" the BeRt in the World. �olld. Web I ron.Venter lIurdwood 0,nann .. '»ulh.·YIt prevent the Slit ��gll!!'!� ��;. c�:!:c��::·��U�i8. 
Li��:c�ill�h�Wn a:'b��t'aa:08 Er:f!:::'. atOl'8 and l\1ach�nery ot r&!J kinds Without "lacking speed of motive Solid- Web Iron-Ower Hard- power. State your requiremenL, and ttJOOd Dynamo PullfJ'gl. write for catalogue " S." 

T H E  TAPER-SLEEVE PULLEY WORKS, Erie, Pa. ,  U .S.A. 

ROCK DRI LLS 
AIR COMPRESSORS 

S I M PLEST. MOST E F F I C I E N T  and D U RABLE.  (RAND DR I LL CO.]  
Send for Catalogue. 1 00 Broadway, New Y ork. 

Experimental & Mode l  Work 
Oir. & advice!ree. Wm. Hardam & Son.46-51 Ro.e St.,N.Y. 

8�� ���ee��'i.t.cc.� ���?tiuiiriin: : : : : : : : : : : : : : : : : :  �::� Curtain con.truction. flexible. A. S. Spaulding .. . .  634.(172 Curtain operating device. L. B. Smy.er . . . . . . . . . . . .  634.189 Cushion. See Bottle case cushion. Cutter. See Pie or cake cntter. Rotary cutter. Vegetable cutter. Cycle. M. Matthews . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  634,062 Cycle speed chan�mg gear. L. Stilmant . . • . . . . . . . . .  634.278 Cycle, spring, E. Harnett . . . . . . . . . . . . . . . . . . . . . . . . . . . .  634.340 g������C��t �'*'. �g��.;YC: : : : : : : : : : : : : : : : : : : : : :  �:� Diaper, L. J. Wolf . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6.'14.281 

g::i��:cl:'J'g hJ'��r�;" J D�1c.kM.?tctr.;OCk: : : : :  : :  : :  : :  : : :  . :m::w.: Di.playlng device • •  hoe, D. S. Betcone . . . . . . . . . . . . 634.387 Displaying photographs, pictures, etc'9 device for. B. S. Whitehead . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  634,156 Ditching or excavating machine leveler, W. B. 
DOlr���fieuiii.;;.: : : ·. : : : ·. ·. : : : ·. : : ·. ·. : : ·. ·. : : ·. : : : : · : : : : : :  �:}� Door fa.tener. R. Oehrlnll . . . . . . . . . . . . . . . . . . . . . . . . 634.181 Door hanJ<er. S. Thompson . . . . . . . . . . . . . . . . . . . . . . . . .  634,041 Doubler for plat.es or sheet •• J. H. Gill . . . . . . . . . . . .  634,293 Dra::r�.� . �.n� . .  ���.per�.t���. ����I.����: . ?:. �'. ���� 6.14.257 Draw bar attaching meaus. H. H. Sessions . . . . . . . .  63(,219 Drier. See Clothes drier. Mechanical drier. Drying various materials, F. D. Cummer . . . . . . . . . .  634,200 Dril l. See Pneumatic hand drill. Seed drill. Drilling machine, M. GallS . . . . . . . . . . . . . . . . . . . . . . . . . . 634.331 Drillinu machine, portable electrical, A. L. Cro· neau . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  634,16.<; Dye and making same, blue black tetrazo. I .. evin. 
EI!':l:��e�. ��;�ti(;mas8: : : : : : : : : : :  : : � : : : : : : :  : : : : : : : : :  �:�� Electric sparking. method of and meane for pre· 
Ele�:r��i�:it�g?����I�IIl .� ����.al.'.n : :: : : : .  : '. :: : : :  t'tl:� ��:����� �;;1�ft�g,r ss;�re� %�a;�!.��, t�a:s�r8�r�ri 634,226 for. E. Bede . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 634.258 Electrical condult or tube, flexible, E. T. Green· field . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . Elevatorfl. base chamber or seat for hydraUliC, 

R. S. Moore . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Elevators. electric signaling apparatus for. S. D. Collett . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . Elevators, electric signaling apparatus for. Smal· ley & Reiner .. . . . . . . . . . . . . . . . . . . . . . . . . .  0 0  . . . .  • . . . . . 634,220 Elevator •. electric .Ignaling device for. C. G. 
En:�::1.·���r:,�iu·c.;n·t:w: &. ·W: ·S·:Lutwychii::. ·::. �:m End �ate fastening. wallon, T. L. Myers . . . . . . . . . . . 634,121 Engine. See Air compressing engine. Mining engine. Pulp engine. Rotary enuine . . Enllilles, electric igniter for gas. W. H. Cotton . . .  634,430 EUlZines, mixing device for gasolene. J .  W. I�am-
En':e'\�\;: a<ijii.table: W: M·. 'Lambert: : : : : : : : : : : : ' :  �:it� Evergreens, machine for windinlil, H. G. Witt-bold . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  634.050 ExerCising apparatus, W. J. Bryon. Jr . . . . . . . . . . . . . 6.�4.080 Extensiorr table, C. N. Smitb . . . . . . . . . . . . . . . . . . . . . . .  634,.172 Extractor. See Lemon juice extractor., �'eeder and puriHer. boiler, F. Pye . . . . . . . . . . . . . . . . . . 634,272 Feeder for steam boilers, automatic water. Hant-born & Welch . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 634,339 Fender. See Car fender. Flag fender. Fibers. composition of matter for use in extract-FiI��;�§'����"ey�' . �.�rb.u�t�.I� .. .. :::: .. :: ... ::: . . . :: �'.� Filter. E. A. Leland . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 634.060 F·i1ter. water. A. Kenney . . . . . . . . . . . . . . . . . . . . . . . . . . . 634,113 �·irearm. A. W. Sava�e . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 634 .0034 �'ire cracker. L. N ordlin!<er. . .  . . . .  . .  . .  . . . .  . . . .  . . . . .  tj,'!4. 180 Fire cracker bodies, etc .. choking machine f'Jr, G. I.lispenard .. . . . . . . . . . . o, • • • • • • • • .  ' 

•

• • • • •  , • • • • • • •  ' • • • • •  634,176 Fire cracker body tubes, machine for makl llg, Curtis & Li.penard . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ' "  634.202 F'ire cracker choke, C. L. Curtis . . . . . . . . . . . . . . . . . . . . 6.14,200 Ii"ire cracker choke. G. I.lispenard . . . . . . . . . . . . . . . . . .  , 6.34, 177  Fire cracker chokin� machine, C. L. Curtis . . . . . . . . fiH4,20J }I'ireproof floor and cei ling slab. G. Fugman. . . . . .  6.'J4.26'J Fla" fender. W. Hart . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 634.140 Furnace. See Boiler furnace. Roasting and 0:1:1 . dizin� furnace. Furnaces, air feeding apparatus for boiler, J. Howden . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . .  634.348 Furrow opener. W. Y. Harding . . . . . . . . . . . . . . . . . . . . .  634.239 
g:�l:en�j.��·o����iyieiie: ·ii. 'M� 'normaii : : :  � : : : : : :  �:tt:l&1 Ga. !lenerator. acetylene. C. E. Wake . . . . . . . . . . . . . . 634.(175 Gas .z:enerator, acetylene, P. D. Wescott.. . . . . . . . .  6.'-U,4lW Gas generat.or, acetylene, C. 1.1. Zimmerman. . . . .  6.14.::n!l Ga. Hllbtinll Rltacbment. F. Billin"bam . . . . . . . . . . 633.98.1 Gas motor. Mollet.Fontaine & Letombe . . . . . . . . . . , 634.063 Gate. See 8wtn� gate. 
g:t�: Y:it �"acti'��: : : : : : : : : : : : : : : : : : : : :  : : : : : : : : : : : : : : :  :It:�A Gate. R. J. Parker et. al . .  . . . . . . . . . . . .  ' "  . . . . . . . . . . . .  634.01'06 Gear, driving. J. W. & W. W. Brereton. . . . . . .  . . 631, 163 Generator. See Gas generator. Steam genera· tor. . 
Girdle. bust, M. W. Comly . . . . . . . . . . . . . . . . . . . . . . . . .  634.429 Glass worker'. tool. P. Sbaw . . . . . . . . . . . . . . . . . . . . . . . 634.276 GlasswH.re, furnace for fire finishing, W. Buttler. 6aH,985 G1a.sware mould, G. H. Gray . . . . . . . . . . . . . . . . . . . . . .  6.�4.107 Globe bolder. A. G. Snow . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6.'14.221 Gon� rln�ing apparatus. 1.1. J. Klemm . • . . . . . . . . . . . .  634.005 Grinding mil l . O. J. Ziegler . . . . . . . . . . . . . . . . . .  63�.052. 634.053 Gun breech mechanism, Hadcock & Murray . . . . . .  €a4-,238 Gun mounting. macblne. Duckham & I..tarsSOll .. . . 634 ,300 Gun mounts, swivel pivot and its bearing for. J. 
Ha,:'p.c£r�eeymaiin: : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : :  �:�� Head rest. A. P. Gould . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  634.063 Heater. See Water heater. Heating apparatu •• W. R. Addlck .. . . . . . . . . . . . . . . . . 634.126 Heel. cushion. W. A. Zickerman . . . . . . . . . . . . . . . . . . . 6.'14.43.<; Heel nailinl' machine. Gamble & Black . . . . . . . . . . . .  634.106 Hide. or skins. machine for fillinll. E. E. Chain . . . 6.'14 .325 Hinge and .upport for desk lids, F. W. Tobey . . . .  634,379 Hinlle for awning blinds • •  eparable. E. C. Quim. by . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6�4.3fm Hinlle for storm sashes, .eparable, E. C. Quimby 634.3;0 Hoe, H. Compton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  634.39.3 Hoe. weedin!<. �'. D. William .. . . . . . . . . . . . . . . . . . . . . . .  6.'l4.Ii>8 Hog trap aud loadin� device. J. W. Harrelson . . . . 6.34. 139 Hoof pad. Baldwin & 'rurnnre . . . . . . . . . . . . . . . . . . . . . . 634.436 Hook. See Pai l hook. Sheep hook. Skirt hook. Hoop former, barrel. '1'. John.on . . . . . . . . . . . . . . . . . . . 6.14.172 Horseshoe, rubber cushioned . e. E. Galley . . . . . . . . 634,410 Hydrogen peroxid, apparatus for manufactur .. inll. Rosenblum & Yarnold . . . . . . . . . . . . . . . . . . . . . .  6.'14,093 Ice making apparatus, A. H. Hutchinson . . . . . . . . . .  634,a50 Ice making, etc . •  apparatus for, A. Glasson . . . . . . .  6.':U.3.% Ironing board. A. Descbambault . . . . . . . . . . . . . . . . . . .  634.:J00 Ironinll machine, .hirt. J. W. & H. SutcIUYe . . . . . .  634.3,6 Jack. See Llftin" jack. Jar. See Preserve jar. 
'k11�\lr�:o�t�� Wi.n�. Vlal l .  . . . . . . . . . . . . . . . . . . . . . . . 634.223 Knot , yinll implement . . J .  P. Swift . . . . . . . . . . . . . . . . .  634.152 Lamp, electric arc, A. HamaceK . . . . . . . . . . . . . . . . . . . . 634,08.'> J .am P. electric arc. C. Tepel . . . . . . . . . . . . . . . . . . . . . . . . .  6.'!4.:J14 Lamp, electriC arc, J. M. Willard . . . . . . . . . . . . . . . . . . .  634,157 Lamp handling appliance. trainman's. R. H. Wei. den . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 634.419 Lamp. hydrocarbon incandescent. F. C. Del lone . 634.432 Lamp. petroleum incandescent, D. S. Wil Jiams . .  , 634.125 Lantern globe lift mechanism. W. C. Winfield. 

6.34.(177, 634.078 Lantern globe raising mechanism. tubular, W. C. Winfield . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . : . . . . . . .  634.076 Lantern lift mechanism, tubular, W. C. Win. field . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6.'14,079 Latch and lock. combined door. E. E. Nel.on . . . . .  634.385 Lathe grinder attachment, H. Dock . . . . . . . . . . . . . . . .  634.232 Lemon juice extractor. A. I'. Groundman . . . . . . . . .  633,997 I.etter box. J .  A .  Kline . . . . . . . . . . . . . . . . . . . . . . . . . . . .  634.006 Llftln� jack. J. Scharer. Jr . . . . . . . . . . . . . . . . . . . . . . . . . . 634.OH5 Lighting device. J. H. Kendle . . . . . . . . . . . . . . . . . . . . . .  634,004 Liquids to receptacles, apparatus for automatic. ally delivering, Cameron & Commin . . . . . . . • • . . . 634,424 Lock. See Sash lock. Seal lock. Lubricating cranks. P. Diehl . . . . . . . . . . . . . . . . . . . . . . . .  634,204 Lnncb box. R. Raby . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  634,186 Mall bag catcber, .J. Garber . . . . . . . . . . . . . . . . . . . . . . . . .  6.'!4.l:JI Mall crane. F. M. Edwards . . . . . . . . . . . . . . . . . . . . . . . .  634.41., Mail markinll device. H.  E. WaIte . . . . . . . . . . . . . . . . . .  634.4IB Mandrel for tube makinll machines. E .  C. Truyter 634.191 Manhole juuctlon box:. J. W. Turner . . . . . . . . . . . . .  634.381 Measure. interest. D. Strange .. -. . . . . . . . . . . . . . . . . . . .  , 634-.040 Measuring frictional resistances between bodies in sliding contact, apparatus for, A. B. Law-ther . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  634.007 Mecbamcal drier. F. D. Cummer . . . . . . . . . . . . . . . . . . .  634,100 Mechanical movement for gas engine valves. etc .. J. B. Fenner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 634,207 Medicament carrier . .  lones & Harvey . . . . . . . � . . . . . . 6.14.&'>4 Mercerizinll apparatus. P. S. Marshall . . . . . . . . . . . . .  634,362 Metal bars. etc. , press for bending and straight. ening. W. J. MuncH.ster . . . . . . . . . . . . . . . . . . . . . " . . . .  634:,245 Metal drilling machine attachment. W. E. 
Met9.tn��i;eet· for iis.;· in' coni\iructiiig ' b,jiidifiii.: 6.':14.324 G. Fnllman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 634.237 Milk cooler. E. G. Ful lerton . . . . . . . . . . . . . . . . . . . . . . . . 6.'l.�.9!l2 Milk rack and refrigerator, A. M. Smith . . . . . . . . . . .  634,070 Mill . See Grindinll mill . Stamp mill. Mill box. E. Andrew . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6.'l4.320 Mining EHI2:ine. B. Yoch . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  634,422 Mixer. See Concrete mixer. Mop head, W. S. Harper . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  634.138 
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Made of a stock for 
[)() years controlled 
by Spanish export ROLLS socuret,;'��

e
u��o��!Oe��';,,':; 

consumption at 1-6th cost 
of Cuban leaf. 

A most pleasing astonishment to any 
lover of a rich, troplcal.flavored tobaa:o. 

fUll��;:;-;::;��fe'd��i��g:l:h��:f:c-:. j:e��:[� We send box of 60 for 1 1 .25. Go0<18 guaranteed • 
J. H. LUCKE a co • • 36 Lu(ke Block, Clodoo.tI.O. 

R E EVES " 
Variable Speed Counter Shaft 
��r 1���u�F1i��. sp'{,ed �iWr:d�t'Fe�e Flr biU kinds of experlmenf:1 machinery, Printing Presses, Motor Carriages, Ironworking Tools • Woodworking Machinery, or any and all machines requiring a cbauJle of speed or feed. 

IIY"" Send for handsomely ill'UStrated 
Catalogue " S. A." fre",. 

REEVES PULLEY CO .. Co l u mb u s. lnd .. U . S . A 

T H E  E U R E K A  C LI P  The most useful article ever invented tor the purpose. Indispensable to Law. yel'S. Editors, Student.s, Bankers. Insurance Companies and business men gen· erally. Rook marker and paper clip. Does not mutilate the paper. Can be used re�eatedIY. In boxes of 100 for 250. 

��d ��ti�� 3!a'�lr�.og:��1!;i��1 �«:}\2.= of price. Sample card. by mail. fre�.Mab, n[.etured by Consnlidated Sufe!1: Piu <':0 •• Box 121. Bloomfield. 1\. "" 

THE OBER LATHES 
For Turning Axe. Adze, Pick. Sledge. Hatchet, Hammer, Au. ger. �'i1e. Knife and Chisel Handle •• Whlffietrees, Yoke •• Spokes, Porch Spindles, Stair Balusters, Table and Chair Le!!,s and otber Irregular work. . 

pr Send Jor Cirwlar A. 

Tbe Ober MIK. Co .. CbaKrin Falls. 0., U. S. A. 

ACETYLENE GAS AND CARBIDE OF Calclum.-AII about the new lIIumlnant. it. qnalltles, chemistry. pressure of liquefaction, its probable future, experiment. perfolm ed with It. A most valuable .erles of articles. gIving in complete form the panlCulars of this bubject. Deta.ils of furn3ces for making the carbide, �as generators. �asometerf:!, burners, etc. Contained .in 8CIEN'f'IFIC AMERICAN SUPPLEMENT No.. 99�. 
1 004 . 1 007. 1 0 1 !.!. 1 0 1 4 , 1 0 1 1i. 1 0 1 6. 1 1l2!.!. 
1 11 !i !i .  1 1131'1. l O, a .  1 064. 1 07 1 .  t o,.!.!, 1 08�. 
1 1183. t 084. 1 08:;. t 01'<6. 1 1 114, 1 1 !.!4. 1 1  :J�. 1 1 4 9 and 1 1  5 0 .  Price 10 cents eacb, by mall, from tbis office, and all newsdealers. 

Foreign Troae �8IkS 
FOR 

Jlmtrican mtrcbants. 
It is not generally understood amonllst merchants 

that in mauy foreign countries the first registrant of 8 
Trade Mark becomes the le2'al owner of said Mark. even 
thoullh he may not be the bona Hde proprietor. Many 
American goods are copied by foreign competitors, 
who put inferior goods on the market nnd sell them 
under tbe American 'l'rade Marks. If these imitators 
have secured re2:istrat-ion for said Trade Mark, they 
become. in many foreillI1 countries, the legal owners 
of the Mark. and it wi ll not be possible for the .. enl 
owners afterwards to procure protection for their 
Trade Marks. Great hardship often arises in this 
manner. The only way to prevent such a course- is 
for the American merchant to register his Trade 
Marks in the count,nes with which be has commercial 
reJations. 

For full information concerninl! Foreign Trade llark 
Registration. address 

M U N N  &. C O .  
PATEN T SOLICITORS. 

Or 
625 F STREET 

36 1 B �OADWAY, 

N EW YORK. 
WASHINGTON, D.  C" 

© 1899 SCIENTIFIC AMERICAN, INC.
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CAN I BECOM E AN 

E L ECT R I C I A N ? 
Yes, you com. We teach ELECTRICAl. 
EN (; lNEERING at your borne by mai l  
l" t  a C08t within t i le reach o f  aD3roue. N o  
matter where you J ive. i f  you can reao sud 
wrlte9 we guarante� to t each you thorough· i: ���rs��,
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the conO l ry_ We teach also Mec h a n i cal 
EDgi�:r:;�:

p
�l1 �ch��\��\.��; :vi y! 

Ra ys, · Efectro-'l' b erRl!e u ti cll', 
Electro-Cbemistry, Electric 
Mining, etc .. by mai l . 

IlT lfTrite jor our free illustrated 
book 1 120 pages \ .  State subject !IOU 
wish to studu. 

Motive power. method of and apparatu8 for gen. . 
MU:l�

a
:���t::;I��.'fr�

s
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a
;aj.i�: : : : : : : : : : : : : : : : : : : : · �'tl:�¥R 

Nef't. hen's. n. ��. 7.earfo�s . . . . . . . . . . . . . . . . . . . . . . .  . f;:14.n:"1 
Nut lock washer . . J. H. \, aggoner . . . . . . . . . . . . . . . . .  'i:�4,H4H 
Nut lockil lg washer, J. \Va lsh .  J r. .  . . . . . . . . .  fi:U.:iS2 N�lt 8eltin� macni lle, .1 . C. Poe. . . . . . . . ' "  f);{4.trJ"j 011 burner, J .  R.  Duncan " . . . . . . . . . . . . . . . . . .  . .  . . • i34 .288 
ore;3. e�er�l��:::��J.J�.t.

i� �.J�:.
anltu.s for separatinJ! . 6:i4 .:);'Jtl 

Pad. See Hoof pad. 
Pal l book or corner iron, A. H. Gardner . . . .  , . 
PHil . See Prospector's pan. 6:J.l,290 
Paper bag mach ine, H. Bi lilram . . .  . . .  . .  WJ4.l0'2 
Paper bag mMchine . .E. E. Clau�sen . . .  . tiJ4.0,Rl 
Paper ball mach ine, It. M. Uhlmann . . . . . . .  f;:H.O!lI.1 
Paper box, . F. Knobe]och . . . .  . . . . . . . . .  . .  . . . . . . . . '�'l4.4l ;\ 
Paper makmg mach me. Barrett & Horne. _ .  . . . tia4.22H 
Paper Jl.Htk ing machinel'J, apparat us for drY l Ilg 

wet telts of. H .  Neidbardt . . . . . . . . . .  . .::14.:107 
Paper perforator, W. S. Menden haiL . .  f;:H,a04 
Pen. fou lltain, n. C. Demarest . . . . . .  , 6:{4.:ms 

T H E  E L E CT R IC A L  Pen, fountain. O .  R .  M itche lL . . . . .  {''l4.on 
Pen ! fon�ltmn. E, �eis.ert. . . . . . . . . . . . . . . . . . . . . . . . . . f);H.02l-J 

E N C I N E E R  I N S T I T U T E , PertorHllng macb l lw teeder. C. S. Perkins . . . . . . . tm.24n 

Dept. A .  1 2 0. 1 2 2 L iberty St., New York.  
I'honographs. ele . .  diapbragm plate for . W. W 

------- Ph�;(i)���P-l��: riltiiiipie' rna·nd·rei �{iiaclirrie'll t '  
if;;. fi:H.:t?fi 

C IV I L  S E R V I C E  EXAM I NATI O N S ,  Ph,�o:ra�{I�)i�' ����,;:s;,"ri iiliii,i.,-o;';'IY deVeloP;;'g. f'l4.(r.l:; 
STATE OF NEW YORK. Pia���iI��l�"I�i-.H

anl
,
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Open competitive examinations wil l be held Novem. Plano strmg wl Ild ing machine. Monil?han & Hrnin . 

���it41'o�8�m!�t�o
a;;'!�U�ef�t.!:s throu�hou� tbe 8tate for Picf��e 'ex'bibiio'r: G: &'j �  'Macicic)x : :- � � : : : : : : : ' :  . , .. m�ti� 
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n the Picture frame hanger. Thompson & A llen . . . . . . .  fi.'l4.100 

• 0 "  �:�.
or

s�
a
e
k�]��h�e:p�n�· Gans . . . . . . . . . . . . . . . . . . . . . . . fi34 .:100 

de�i����
n:�.i:�!to�'kr:� ���� �\!i:.rs of age and resi... P�pe. See Conduit pipe. 

Examiner. State Civil Seryice Commission. requirin� a p�p·e conpling. W . •  1 .  Henning . . . . . . . . . . .  . . . .  634.344 
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Foreman of Furmture FilJishing, A uburn and Sin� Pipes. box flange coupling for 8heet metal. E. V. 
Si�!t�l

so
�f

s iJ:����r:;i� 8te:t�
a
�ChOIJ1 for the BUnd 

. Schenck . . . . . . .  . . . . . . . . . . . . .  . . . . . . . . , . . . . . . .  634.27f, 

Batavls ; salary, l&) per month and maintenance. 
, P

IP1�Ud
t
�::��� . ���": . ����I� ���� . �.t.t:i��. �.�� .����n .

. }4�: r,:�.2i)() 
�'or application blank and detai led circular. address Pitman, Dieh l & Mu l ler . . . . . . . . . . . . . . . . . . . . . . . . . . . fl.'H.20;,) 

Stflte CiV I l  Service OJmmiBsion. Albany. N. Y. PInning. m i l l ing . or ori l J inJ[. work holder for, .I . 
Plo�' :it,���]riiei;i: h: -V'. ·T. '  iiiii,harct·:::::::: . . .. .. :: .. �U.'1J� 
Plow, �!nl1g or cult ivator. J .  'r. Lllca� . . . . . . . . . . . .  . 6:H.&oJR 

E N G  I N  E I' Plow vin� cutt ing nUachment. G. H. Nung-ezer . .  ti:14.3tifi 

dilC�unt for c�8h . n�i 1 t  .. f>�!��r:�����t�e�:
l
�aga�ie�n]�.tRi: ijii-te·r·ic·li : :  : :  ttt:��� 

BUI l t  of bf'st mater.lal l Power transmttt inJ!" mechaniRm, B. 8. I�awflon " . . 634.174 we cOln make the prlcp.� Pr�8erve jar and �topper. L. S. Hoyt. . . . . . . . . . . . .  , . tl:i4.240 t Iba .  l\�8�
o
e ��r Ga� PrlC'k l y pear or cactu! �  bllrner. J .  S. E l l isoll . . . . . . . .  6.'14.130 b P Printed mntt er. cutting apparat.us for Elheets COll-

• •  • C�?c·�go. pr!�����!1'fu�·l itur�,{>tA�1�·aiej.8on . : : ·. : :  <. : : : : : : :  . . . : � �:M; 
Ealtern B : lnch � 38.D D"/ Street .  New York City Prmter's. overlay and makil lg" same. Blerstadt & . c  
Soutbern A r ents' Bolan A G3chwind Co_ , Ltd. . . D� Vlf!ne . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  " . ' . . . 634.2;).1 

80 Peter ami Laf"yette Su . •  New Orleans, La Pr
I
l
I��rifb�:i. . .  

s
.������ . . ��I���:. ��Ch

��l.��� . . �634',1�', 6.14.14!l 
Printinl! machine perforator. web. R. C. Annand fl3t.2fJ.:' 
Prlll t ing- preRs. J. A. Svensson . . . . . . . . .  . . .  6:{4.:il l 
Propel ler, screw. T. POll nos . . . . . .  . .  6:lt.3M 

nas or Gasol ine Engine, put it PropulSIOn. means for manne, J A. Secor 6.14.217 
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claims and satisfy I Pu l l ey. d ivided, W. A. Clark . . . . . . . . . . . . . .  , . . . . . . .  , (�'i4.260 

b��t��:��t;��b
s 
t�� Pu IW�Jj��� .���.���. �.������ . ;�.e��. �.���� � .�: . . G . 684,2Q4 

market., seno it back I Pulp {'ng-ine. S. '8. St.evens . . . .  , . . . . . . . . . . . . . . .  684.038. tl.�,O!-\g 

without expense to Pulverizer. R. Yate� . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6.14-.254 
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Pumping jack lZearing. W. C. Woodward . . . . . .  , . . fl.'l4 .194 
surpassed Our self' I ���i�

i
��:���t\��s �a�k�

rstiik.·raCk: · · · · · · · · · · . . . M3.�82 

contained en�ines are most convenient. Free 11lus. cata. Ra(1iator. wrou�ht metal. F. A. Wi lmot. . . .  634.317. 6�4.318 
Olds Gasol i n e  E n g ine Works, Box 4 lS. La nsi ng . M ich . ��1l;�; �i���l: r 8�;.:e';,�lt .. .. :: . .  :::: :. ::: . .. :. �:t::;� Railway Signal . electriC, T. H .  Patenall . . . . . . . .  6.1 ... . W . .  W O LV E R I N E " 

GAS & GASOLIN E  E N GI NES  
STAT IONARY A N D  MAR I N E . 

The U Wolverine - I  is the only reversible marine fjl'RS engine on the market. 
It is the Ii/ilbtest engine for its power. 
Requires no licensed engineer. Ab
solutely .afe Manufactured by 

W O LV E R I N E  M O T O R  W O R K S .  
1 2  H u  ron St . ,  G rand Rapids.  M ich 

THE ELECTRIC HEATER. -A VALU-
able paper, with working drawiojil'E! of various forms of 
�?:c�:;g

t
��:) f��81�r:' !rc����� 31�f��i�a������
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TIFIC AMERICAN SUPPLEMF.NT 1 1 1 2 . Price 10 cents. 
For "ale by Munn & Co. and all newsdealers. 

R��Yb�s�
t
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Gas. and Gasoline di .. 
reet from the ta.nk. 
I to 40 H. P . . actual. 
The Sprin&,field 

Gas En&'ine Co. 
21 W. Wasblngton St. 

Sprin&,field, O. 

T H E  R IV ET T  S LOTT E R  ____ __ 
ment to our S-incb Precision 
Lathe is exceedin�ly useful in 
cases :-�y���!\ it
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2 minutes suffices to put a key
seat in a bole M in. diu.met.er r�� �ei�i .. 

o
�ti�\�

e
��rg��� 

. edged to be a most valuable tool. indis-
pensable In all up-to·date shops througbout tbe country. 
FANE U I L  WATC H  TOOL C O . ,  Brighto n .  Bost o n .  Mass. 

A CO M P L ET E  

ELECTIlIGHl URanU 
Bv PROF. T O'CONOR SLOANE. 

AN I N E X PENSIVE L IBRARY OF T H E  BEST BOOKS 
O N  E L E CTR I C I T Y .  

Railway sleeper and chair. combined. H .  ':iri .' R��:.y.ii�!��:':�: :�� : ����.r:.>::.: .:.: .:.: .: .:.�.: .:.>::-: : . ��t� 
Recorder. See Time recorder. 

. . . . . 6:)4,310 

Reflector. incandescent lamp. W. Goodchild . . . . .  f.�I,2i1.'> 
Register. See Punching- re�ister. 
Retort for carboniZing wood. W. H. Bowers . . . . . .  6H4.1fil 
Return feed device. A. Conkl ing . . .. . . . . . . . . . . . . . . . .  6.13.� 
H.onstin� and oxirttzinJZ furnace. A. Ropp . . . . . . . . .  6.'l4 .247 

�gr:r'ic�tt:i.O(���: f;i·I·le·t·t:e .' .' : :  . .' : " " . : : : : :  :.6.14',210. :::� 
����ln:n:��id .p�e�fc�:� ]J�B.· Th'ncb·er· : · · : : : · : : · : ��:� 
Saccharine 80lutions, appa.rat.us for treatini!. H 
Sacrb�rde,;':: F: ii:·:Gilberi: : : : : : : : : : : : : : : : :  : :  . .  : . : : . :  �:i� 
Saddle support, adjustable. C. S. Smith . _ . . . . . . . . . .  f�14.000 
�:�g 
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I
��I·nJgi�.I� °we:!�'to�: ' w ei�2aerine'� ' &; .  'Shu "  6:14.020 

mate . .  , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6.'14,:l84 
Sash temporary support, window, T. O'Shea. n:34,308 
Saw lZuide. �'. J . Drake. .  . . . . .  . . . . .  . . . . . . . . . . . . . . . .  6;.4.206 
Saw tooth swap:ing machine. Butts & Dumbeck . . n:{4. J64 
Scale. plntiorm, M. H. Wiuslow. . . . . . . . . . .  . 6.�4 . 420 Scale. portable wei!<binll. W. S. Bracktle . . . . . . . . . .  r.34.162 Seal lock. J. H. Harvey . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ,;34 .411 
Seals. m achine for reopening bottle. T. J. Hen-
sea�.
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�::� ��nl ��dgo�e :;oe�¥��i'Mai1;i �� : : : : :  : : .' : : : : :. �:rts 
Sewage. proce�s of and apparatns for treating. 

Sew�g���:i��g 
e
!:�ar·aius·. · jj: Cameron' et ·ai,· · · · · 

634.423 
tm.42o to 6.'14.428 Sewin� machine, buttonhole .. J. Gutmann et a1. 

Sewing machine. hemstitch . C. U. Foster .. �",l;;4: �:�� 
Shade bracket. adjustable window. D. M. Mil ler .. 634. 179 
Shafts . mechanism for operating intermittingly 

rotatinll. H. W. Porter . . . . . . . . . . . . . . . . . . . . . . . . . . 6.'W,Ot"iS 
Sheep hook. P. I. Moule. . . .  . . . . . . . . . . . . . . . . . . . . . . . .  n.'lt:lfl4 �g�ri �;:���f"aC:dl!Zs'ii�o�t �bue":,,'W)i-·. · w· ii: ·I'jew: 6.�4.03:l 

She'.'!;: i,liff';r '{"T hiili ·expio;'iv·e: T: ·It. ·Ii: A.i.t;i.-. �1!:To� 
Siups' hu l l s .  apparatus for cleaning-, W. P.  Free· . 

man . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6.'l4.:J2S 
Ships' hulls . diver'S sta�e for cleaniull. W .  P. 

Freeman . . . . .  . . . . . . . . . . . . . . . . . . .. . . . .  . .  . . . . . . . . . . . f.34,329 
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Sign . C. C. Whelan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 63(.3W 
�iJZ'naJ .  See Railway sig-na l .  
:;:i!lJlal bl>ard . train order, \" . Nichols . . . . . . . . . . . . . . fJ3.(.268 
Signa l  system . aanger. \V . Muyes . . . . . . . . . . . . . . . . . . H.'i4.118 �����. hp���;�·v��:!��
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��g:: ��r�� �i��·a:{e::·l��n�yior·coiiverii·n�·. E: 634.014 
S. Palmer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6.�4.021 

Snow plow and dumpinJ,! cart. combined, M. J. F. 
SOI:cr.t':t';,:':I;;W· ·:: ·: 

.
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.
: .:: ::::: : : : : : : : : : : : : : : :  . : :  �-li:��: 

For til, Student. the Amateur. the Workshop. the Electr(- �g�';;l·h8ol:·r ��
n
ii:r;;m';8: : : : : : : : : : :  : .. . ::: :: . .  : .. :: t-l!:&lil 

cal Engineer. Schools and Colleges. Spring for cRrria�e cushiolls. beds. etc., 1'eeter & 

� Little Light 
o n  tbe watch subject Is found In our new booklet, 

which al l are invlt.ed to send for-free of cost. 

Jeweled 
various sizes. grades and prices, to Buit every 

Recol!'nizerl universally as 
The World's Standard. 

Snld by jewelers everywhere. An EllZln watch always has 
the word "EIK'ln" engraved on the works-fullY guar · anteed. Elgin National Watch Co. , Elgin, Ill. 

Roper 's New Engineer's Handy-Book 
lor  STEAM E N G I N E E R S  and E L E C T R I C I A N S  

Thoroughly revised, rewritten and much eDlar�ed by 
EDWIN K. KELLER. M . E..  and ' ·I.A YTON W. PIKE B.S. 
Ex-President of the Electrica1 Section of the li'ranklin 
Institute. Embracin� an the recpnt imnrovements in 
tbe Steam R'nlline ana givir.� ful l inst ruct ions for t.he 

CARE and MANAG E M E N T  of a n  E L ECTRI CAL P L AN T .  
.Nearly 900 pa�es. ;)2[) i l lustrations. over 700 main 8ub-���t;d ;�e�
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an enJ;(ineer. 
Ful l leat�� fi:);'dM�..r�\!,tb��bml:'e�,3.30. 

Send for rtrcular. 1022 Market St .• Pbiladelphili. Plio 

Battery Hanging Lamp.,SIO.OO 
Telephone, complete, • 5.05 
Electric Door BeHllt • • 1.00 
J Uectric Carriage Light. 8 95 Batte'T Fan M otor, • • 5.05 
ElectriC Hand Lanterns. 2.00 
Pocket Fluh Li,bts.  • 1.50 
M i niature E lectriC LampI • •  40 18 Medical Batteriel, � • 8.05 
Genuine El ectric Belts, . 1.00 
112Belt with Suspensory. · 2.fiO 
Genuine Electric Inaoles. .25 
Telegra ph Outfits, . . • 2.15 
Batte ry M otora from $1 to 12.00 ���::fe I�:��::?rc�:: t� �� 16 Ricycle Electr.ie' Lights. 2.75 
E lectric Cae Lights. • . • 1.75 �!��!��::���1L.�p . .. �:� �ir �lI

l����
i
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W. aD •• n.r.r�:;·:i Eyoryl. ID, 
Eleclrlcal. 

OHIO ELECTRIC WORKS 
O L E V E L A N D .  O. 

Beaaquarten for Electrio "No.� 
alties and SuPpU ... Aaentl wanted. Send for Ne. Cataloaue jUlt out. 

DO N ' T SEW O N  B U TT O N S ! a.�· BaclleJor's Buttons made 
, wit" I m p r o v e d  Wa"b-� .  ." ,  burne Patent Fasteners 

,.::::. s l ip on in  a jiffy _ Press a lit-, i tie lever- they hold like !(TIm .....• I I "

. 

deatb, but don't injure t.be ;, fa b r I C .  Instant1y released 
when desired. By mail, lOc. 
each. 11 1118. catalogue show-

.... 
ing col lar buttons and ot.her II 

: useful novelties made with - tbese fasteners, free on request. 
A m erican RiD¥ COH Box P. Waterbury. Conn . 

ELEOTRIC POOKET SEARC H  L IGHT 
Over 60,000 now I n  use, wbich hlCllldeS the U. S. Army and N avy, No w i rt's to �t'l oul of or df'r, no cht'mical� to spi l l  

no danger l'ven amonj! 
t'xplosi \l(i's. FOl flmo!-.. or (',llltinuous l ig-ht. A \'b i l d  

���t�r��:)�ll\�i!:��.('tical . 
Prke t"on�r h·tt'. b� mai l .  1&8.80. Q:T Particu lars 

J A ,��:. H�I�!!tt.!0ltr�t���pt��S�eNk�c�okSll.plie�, 
....... . . . . ..... . ...... .... ... 

Th Farmer who Is interested in Ag. e rlcultural Pursuits forProfit and II1II 
...... _

_ Progre88 should subscribe for . ·" - AG R I -
IT WILL A I D  ANY C U L GOOD FARME� -
AND MAKE HIM T U RA L M O N EY. 
E PI TO M I S T. 

It Is for the busy,practlcal.working farmer; of America. 
It Is their paper and 'claims their support. 

OUR LITERARY AIM I s  to supply a I;>aper!ortbe 
. farmerscontalDlng,lD con. 

densed and readabl� form. t.be most timely and valua. 
b1e essays, suggestions and records of experience 
wblcb "ppe�r in t!,e world of agricultural literature; 
besides glVmg. ed,torlally, sound, practical, timely ad. 
vice on all 8ubjects pertaining to tbeir business. . 

Regular subscriptIOn price· 50 cents· 35 cents when 
paid In advance. Circulation 200.000 copies montbly 
penetratmg every Statsand Territory In the U. R. and 
"Canada. Sample copy FREE. Agents wanted. Write. 
AGRICULTURAL EPITOMIST. INDIANAPOLlS. I N DIANA. 

H I G H  G RA D E  
Buffing and Pol ishing Wheels 

for manufacl u rers 01 tlardware . Bicycles .  Brass. Stoves . 
S i lyerware. Jewe lers and Plat i ng Trades and others. 

DIV I N E  BROS . 00 . ,  92 One ida St. ,  Utica, N. Y.  

E N D  U R I  N G PA I N T Im��rbnt ��i�nti!� PuDli�,ti�n:. 
There are reasons innumerable why, in any kind of 

paint work, preference sbould be given to 
D I X O N ' S  

S I L l CA - C R A P H I T E  
P A I N T . 

Sewage Disposal Works. 
By W .  S. CRIMP. 8vo. Cloth . . , . .  $".30 

Garment Dyeing and Cleaning,  Handbook of. 
By GEO, H. HURST, F.C.S. IIlus. · Crown 8vo. 
Clotb . . .  . . . . . . . . • . .  , . . . . . . . . . . . . . . . . . . . . . . . .  1 ."3 

U ::8m��; ���/�:i�:�
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�tli���aints. Pai nters' Col ors, Oils and Varnishes. 

It covers more than twice as much surfoce. By GEO. H. HURST, IIlU8. 12mo. Clotb. . . . .  3.�0 
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;'i.:ter Gas Manufacture, The Chemistry of. 

It ('.ontaills nothing pOIsonous and causes no cramps By W. �. A. BUTTERl'IELD. M.A • .  F.C.S. 62 
or colic in workmen. illustrations. Crown 8"0. CI. ,th . . . . . . .  . . . . 3.:10 

It never fades. but wl!l last ten, flfteen ond even twen· I Gas Oi l  and  Air Engines 
t
Yll
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8
ibe most durable . economical aDd handsome By BRYA.N. DUNKIN, JR.: M.Inst;C.E New 

paint on tbe market. second ed,tlOn. Larlle 8vo. III us. Clotb . ".30 
For Color CarcU and Circulars. write The Heat Efficiency of Bo i lers .  

J O S E P H  D I X O N  C R U C IBLE CO . . Jersey City . N .  J . rJ.e�;'JI�:' ����::8V��"C���.:'.
s
� .. �:� .. �

r
�- 8.00 

Manual of Dye i ng . �8u USE GR INDSTONES ? By En. KNECHT, Ph.D .. CHRISTOPHER RAW-
SON. F.I.C . •  and RICH. LOWENTHAL. Ph.D. 

[f 80. we can SUPPlY you. A l l  sizes 
1I10nnted and u Jl mo u n f e d .  alwaY8 
kept in st.ock. R�memoer: we make 8 
specialtyof selectin� stones for al l spe
Cial purposes. rr Ask for cat,aLoone 
Tbe CLEVELAND STONE CO. 

2d Floor.  W i l sh i re.  C leyeland . O .  

EVERY Y O U N G  ELECT R I CI A N  WANTS 

Witb iIIus. 3 volo. 8vo. Cloth . 1 3.00 
Bleaching and Calico Print ing .  

By GEO ,  D .  DUERR. l IIus. 8vo . Cloth . 4.�0 
Mecha n ics and Engineer ing.  Pocket Book of. 

By JOHN W. NYSTROM, C.E. 21st edition. Re· 
vised by ROBT. GRIMSHAW. 16mo. 'I·ucko . . 3.30 

Sound-A Text Book. 
By J .  H. POYNTING and J, J .  THOMPSON 
8vo, Clotb.. . . . . . . . . . . . . . . . . . . . . . . . . . . .  , . .  . . . . .  3.00 

The Steam Engine.  

Comprising five books. 8 S  follows : 
Sly . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6:J.l.�I� 

��amp. b,rdp L·t
l'
& 

�o�ford . . . . . . . . . . . . . . .  " . . . . . . .  ��I �71 Will l lecompose 'Va-
St:��i�� riJa��ine. w� {{:���Jr .

. 
: : .· : � � : : : : : : : : : .' : : :  t).'l!:::J /; ter, f)o Electro Plat. 

THE M ODEL  
DY NAMO-MOTOR.  By W .  D .  MARKS. Interleaved. 12m0. Cloth 3.00 

For sale by all Booksellers : or by tbe Publisber8. 
J .  B. LIPPIN COTT CO. , Philadelphia, Pa . 

. Arithmetic of E l ectricity. 1 3 8 pages. • 
E l ectric Toy Making,  1 40 pages, 
How to Become a Successful  E lectrician . 1 8 9 p p ,  
Standard E l ectrical Dictionary. 6 8 2  pages. 
E l ectricity S i m p l ified .  1 5 8 pages, 

$ 1 . 0 0  
1 . 0 0  
1 .00 
3 .00  
1 . 0 0  

or The above five 
books by Prof. Sloane 
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duce� price of Five 
Dollar�. You save $2 
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plete set. ·Five vol-
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trations. or- Send 
for full table of con
tents of each of the 
above hooks, also for 
l Iur complete book eat-. . _ ______ J a l oll u e  of 116 Plllles. 

contamlOll references to works of a scientific and tech · 
nical character, free to any address. 

Steam boi ler, II. P. ·Jones . . . . . . . . . . . . . . . . . . . . . . . . . . 6:14,�19 Ing. Lillbt Incandes-
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f:jf. 'ir;�\i�'IZ. J:. � .. ��yt : : : : : : :  . .  �U:M.� Elb ridge E lectrical MIg . Co. ,  E lbridge,  N. Y . . U .  S. A ,  - . " C"  M .  M .  Maye r  Elec.  CO . ,  2367 2d A v., New York 
StrinlZed Instrument. J. Brandt. . . . . . . . . . . . . . . . . � . . . 6.�(.lOa ---------------------------------------------
String-ed il1st"ruments, automatic fingering device I 

for. Scott & Brown; . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6:J.l . 124 
Rwimmin" apparatu •. . �'. H .  B. Babbe . • .  ' . . . . . . . . . . fi.'l4.12R 
Swmg gate. J. H. Hannay . . . . . . . . . . . . . . . . . . . . . . . . . . . (;3Vl.�� 
�winlling·chatr, H. J . Ritter . . . . . . .  , . . . . . . . . . . . . . . . . . 6.')j.oao '-4III

�H
_

E '� H E AT E N e  0 0 K: RA':� 
Switch, See ElectriC SWitch. Railway switch. 
Switch . Braley & Custer . . . . . . . . . . . . . . . . . . . . . . . . . . .  6.'l4.m H O U S E  H E A T I N C  F R O M  
Syrin�e. A .  L .  Henry . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 634,108 
Table. See Extension table. ' T H E  K ITC H E N  F I R E  BY H OT WATER 1·a�. changeable address. A .  W .  Askew . . . . . . . . . . .  63059 ' 
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,209 ", � ����J�B����� flnished tn first-class style. It is not an ordinary range with an attach-

,., ,.. :: went. but is c1esigned especiatly as a beater and cooking stove combined_ 
Sellers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . fi.'l4.1 4R • It wel�hs 200(1 11)8. and is six feet bl..-b. An actjustable flre-pot is provided 

Ticket cllse. L. W .  T. J�od�e . . . . . . . . . . . . . . . . . . . . . . . . .  63(.244 .-= for �ummer or winter use. It i s  perfect in al l respects, and i s  protected by 
T�e. See Ca�t le tie . ... I :I �.D-" �," �r:�:�
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Time recorder. workman's, C. Korfhage . . . . . . .  _ . . . f��,241 radiatol', the radiator8 remaining cold. 'rbe · ·Heatencook " system win 
Tire repairinJl tool, bicycle .. 11. C. Wingate . . .  . .  . .  6.14,19:1 "'" �1
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M U N N  Ie. CO. , P ubl ishers, TOO iIcompoun
h ' . . reer . . . . . . . . . . . . . . . . . . . . . . . Itl4.:J.'l6 � IlivlnlZ tbe !(Teat�.t satisfacti on in many most delillhtful bomes. It is just oy yin� mac ine or kite, C. Zimmerman . . . . . . . . fi.14,386 1$ what vou want. Send for cataJo�ue and �et all particulars. Address 

361 BROADWAY, N EW YORK. 
Trap. See HOg(Je!!!-'M •• _d on """'" .... ) I �'. �ii::-" ___ "'"-"��;'§�§�� "" ...... -.. ........ """ _ BROOMELL, SCHMIDT &; CO., LimIted. Box 13S, YOR�, PA. 
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H E N R Y  C A R E Y  BA I R D  & CO. 
I N DUST R I A l  P U B L I S H £' A S .  BOOKSE L L E R S  6. I M PORTERS 

8 1 0  Wal n u t  St . ,  Phi lade l p h ia,  Pa.,  U .  S .  A .  
IT Our New and Revised CatalogUe of Practical and ��iJn�Y1� �g�. �!t:f�;u��o'a;g����
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office i from a small salary to 
one, is but n. step if you go the 
way about it. OUt system makes I-___ J.t easy for you to 

C H A N C E  YO U R  WO R K  
wHhout 106& ofp'T�tten t salary. We guarantee to 
give you an education by mai l in Steam, Elec
t rical, Mecha.nical or Civ i l  Engineering ; Mechan
loal and Architectural Drawing ; Bookkeeping ; 
Shorthand, and EngJish BrnnchC"s. 

��l���d���t!,e:��taDd gr" dl.ate··
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wish to enter. 

ARMSTRONG'S No. 0 T H R EAD I N G  MACH I N E  
Can b e  attacbed to bencb or post. 
Deshrmed f'or tbreadinJ[ the 
smal ler sizes of pi pe, tron or 
brass, also bolts. Has two 6peeds. 
one tor pipe � to t inch ; the 
P�gl�8i��� Pif;�e�� :17e 

2 :�i�r:r 
Arm8tron� adju�tabJ r:> dies. Oth
er attractive features. Send for 
Kt"&!�

u
(\'!:; I�b�e�r::s�r::r. 

New York. Brjd�e)Jort ; Conn. 

" A m erica n - H u n n i n gs " 
T E LE P H O N E S. 

Transmitters, Ma.,r.neto Bells and Tele
pbone Switcbboards. Over 200. 000 of our telephones in 8llcceEsfu i operation. 
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e
V�!�';l��ih�� sinP.'le line or metalJic circuit; and number of telephones to be used on one line. r;Jr'Send 

tor catalogue .. S. A . "  
A M E R I CAN ELECTRIC T E L E P H O N E  C O  . •  1 73 South Canal St . •  Chicago, I I I . 

Buy TeJephon 
T H A T  A R E  G O O O··NOT " C H EAP T H I N G S . " 

The difference in cost is little. We �uaraDtee o
�a���f'f(�!�Sb�"p�r�:[88

n
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o
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s 
tep ana instruments are both &,ood. 

WEST E R N  T E L E P H O N E  C O N S T R U C T I O N  C O  
2 5 0·2 5 4  South C l i nton S t  . .  Ch icag o .  

Largest Manufacturers o f  Telephones 
<xc/ulli"elll in the United States. 

J U ST P U B L I S H E D. 

Mechanical Movements 
POWER S ,  D EVICES A N D  A PPLIANCES. 

By GARDNER D HISCOX, M.  E.  

Author of " Gas, Gasoline and Oi l EllJrtnes." 

Large 8vo. 402 Pages. 
with Descriptive Text. 

J649 Illustrations, 
PRICE, $3.00. 
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tl ve Held, for the use of Mecbanics. Inventors. EnKineer@.. 
Uraugbtsmen. and a11 others interested in any way in 
mef!hanic8 . . 

-SEC'l·IONS.-
1 . Mecbanical Powers.-Weigbts. Revolution of 
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tion Gear. Spur. Bevel. and Screw Gear. etc. 
3. Measurement of Powe .... -Speed. Pressure, 
4. ��:�
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"';nj.{ines. Valves and Valve Gear. Paral lel Motion 
Hear. Governors and En�ine Devices. Rotary 
En�ines. Osci l lating Engines. 5. Steam Appliances. -- Inject.ors. Steam Pumps, 

6. Mc.,�i��nF�����a����lac�aSnO�ivDa���·lrines. 
- \�alve Gear and Appliances. Connectinp- Rods o.ncj Heads. 1. Hydrau lic Power and Device!!. Water 
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��jectors, Water Ram�. Meters. I ndicators. Pres
sure Regulators, Valves. Pipe Joints. 14�i 1ters, etc. S. A i r Power Appliance!!. - Wind Mi lls, Bel
lows. Blowers. Air Compressors. Compressed .\ir 
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Light and Electric Appliances. 
1 0. Navigation and Roads. - Vessels. Sails, Rope 
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1 1 .  G:�:f�e;��R'!c�so��dA�:i��t:.' Spiral, El l iptical. 
and Worm Gear Differential and Stop Motion 
�o'i..8;:,,,F1i�%��i�j and Planetary Trains� • .  FerJl'u� 

1'l. lUotion and Device8 Controlling Motion. 
-Ratcbets and Pawls. Cams, Cranks. Intermittent and Stop Motions. Wipers. Volute Cams. Variable C,.anks. Universal Sbaft Coupl lnlls, 

1 3 .  H':.V.:'ls';���a'�c-.:... Clock and Watch Mvvements 
and Devices. 14. Mining. - Quarrying, Venti lation. HOisting, 
Ctmveyingt PuJverizin�, Separating, Roasting. 
Excavating. and Dred�n�. 1�. Mill and Factory A,pliances.-Hangers. Sbaft 
Bearings. Ball BearI�s. Steps. CoupHngs. Uni-l;".[::�. ag�o�
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1 6. C::������j���!:d1f��rg;:����·xiT.�. Testing. 
Stump and Pile Pulling, TackJe Hooks. Pile 
Driving. Dumping ('ars. Stone Grips. Derricks, 
���:s

e
ls?1f3uZ:��f�n 

S&��i::.;
. 

Roof and Bridge 
1 ". Draugbting Devices. P.r.l le l  Rules, Curve 

Delineators, Trammels, El1ipsograp�s. Panto-
1 8. Jirs��il-:!�oas Devices. - Animal Power, 

Sbeep Sbears. Movements and Devices. Eleva
tors
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Pranes. Sewing, Typewriting, and Printin� 
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Acetylene Generators, Gasoline Mantel Lamps, 
Fire Arms. et.c. 

.",'- Copies prepa.id to any address on receipt of price. 
or Serul jor Ducriptive Circular. 

M U N N  Ie. CO. , P u bl ishers, 
SCIENTIFIC AMERICAN OFFICE. 

36t BROADWAY . N EW YORK. 
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Tricycle,- S. Vaughn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
'rubes. mould for b lank� tor making COll i cal 

metal , E. Bock . . . . . . . . . . . . . . .  . .  . .  
')1uninll bam mer. C. �'. Muel ler . . . . . . . . . . . . . . . . . . . . . .  t�{4.01fj 
Tunnel . su bmarine, C. H. Buckelew . . . , . . . . . . . . . . .  6:{�,;;22 
'rurbine. steam, J. C. Hendersoll . . . . . . . . . . . . . . . . . . 6:W, I 'j1l 
Turnbuckle. F. H. Davis . . . . . . . . . . . . . . .  . . . . . . . . 1i34.4:-H 
Twisting machinery. J. Fraser et al . . . . . . . . . . . . . . . . U:-U.4U7 
'l'Y lJe containing channel, Johnson & Low . . . . . . . . •  '),{4 .2J4 
'l'y ..,ewri ter, C. K Petersoll . . . .  . . . . .  . . . .  . . . . . . . .  t);-W.l8:{ 
1'ypewriting mach ine, L. S. Burridge . . . . . . . . .  1;;14.285 
'l'ypewriting macbine. H.. 'J 'urner . . . . . . . . . . . .  , . . . . . . 634 .4;�t 
Umbrel la .  W. l:i-. Mc(Jee . . . . . . . . . . . . . . . . , .  . . . . . .  l;:lUl18 
Va.lve for bal·nus or batb� ,  waste. L. M. Hooper . . . U::i4 .:-W7 
Valve for steam cyl il lders. automatic dra i n .  'J'. 

D. Smith . . .  . . . . . . . . . . . .  . . . . . . .  . . . 6:14 . 1 &� 
Valve mechall i�m, G. E. \Vi lll'i.low . . . . . . . . . . . . . . . . . . 1i:l4.2a:l 
Valve, reducing. U . .... Hughson . . . . . . . . . . . . . . . . . . . . fj;{4.()()1 
Vault .  bUrial . H. Hoot . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . f;;{4.12:l 
Vegehthle cutter, W. C . ..  'reeman . . . . . . . . . . . . . . . . . . . fm4.:!RH 
Vehicle c lutch .  motor. W. K (; i bbs . . , . . . . . . . . . . .  f);l4.29'J 
Vehicle. seH�prope l l ing. H. II. Plass . . . . . . . . . .  , . . . .  G:14.0t)7 
Vebicle step. H. II . & I. B. Wolfe . . . . . . . . . . . . . . . . . . . 1;:14.:1.�:, 
Velocipede. J . :\1 . H. Venour . . . . . . . . . . . . . . . . . . . . . .  63U)4:� 
Velocipede crank shaft . F. C. Atherton . . . . . . . . . . . . {j.'·H.25Ii 
Venti lat l1lg" appl inllce . .  1. Leather . . . . . . . . . . . . . . . . . .  U84.rnn 
Venti lator. C. }1'. Nickerson . . . . . . . . . . . . . . . . . . . . . . . . . .  f).�4,2J;, 
Vise. Parker & Poynor . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . n:«,(122 
Wa�oll body J lfter. O. H. Drinkwater . . . . . . . . . . . . . . fi:14.404 
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S�]A l.�]D PHOPORA LS WILL B�, HECEI \' ED  AT I TE - - -- - - - - -
� t he office of' the Lightbouse Engineer. Tornp · ins- I WAN 0 CATALOGUES vi l le , N .  Y ". l�n t i l. !2 �I'c1o("k M : .  ()etob�r l{i. 1!--,!)!�. ��nd.tl l�n ' j  . . ' op�r;�d, fOI f,-!-rll l s � l Ilg materIal Il l\.d lah(�r nece�sal Y for I PnceI 1st', Rnd Samples of al l descriptions and discount bUl I.dlllr- landmg pl(�1' at HOl!ler �f j oal hg�t stat ion .. N , quotaUons to C()mmiSsioner� are soJicited in double ex� v:'  I II u('corr:lance wlt.b speclfic�tlOn8. c�ples of whICh .  I amplc8 lor ()u � to and ( Iflcina de ('omisiOI1 e IustalH.cion, :::��� I��n�ig:�;r,::

s��s and other mformattOll , may be had I ('asi J ll\ No. 16:). G�1.Uyaqu i l. lJ_cuador, South AmerICa. 
D. P��EA I', Lieut. Col . . Corps of Enllineers. V . S A RinWAf I NY-ENTiON , CAP ITAL STEEL STAMPS r �A�r5�A���NIf', ;r[�crh�t""c f I G U RE. & A LPHABE.T S E. T S  AT L O W E.ST P R I C E. 5  
,,�LJ.,;.tfmt[D SCHWAAB STAMP& SEAL CO 

S E N D  FOR  C IR C.ULAR M I LVVA U K E. E.. 'AIl S .  

wanted. (4�rench engineer. inventor of a new econom
icnl system ( recently patented \ of aerial railway, entire
ly metall iC, eJectr ic tract ion. c : imllillg any acclivity with
out tooth-raCk. costing one-fourt.h tbe price of any rai l .. 

Wag'on brake. R. A. Dilts . . . . . . . . . . . . . . . . . . . . . . . . . . .  ti3-L4OfI 
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masonry. very quif'kl y laid, wit.h very few hand8. bardly 
finy expenses for repairs and expioitation. cannot derail, 
meets a1 l requirements for freight and passengers. spe
Cial l y  tor New Countries (only mana�enble f'ly�tem for 
the pro.lected Intercontinental Railroad). desi res to In.� 
tere�t a capitahst for R flrst experiment and form II 
financial powerful company . of whicb a great immediate 
success is assured, the new countries requiring urlZent
ly numerous railwavs. provided that t.hey arp appropriate 
to nn extremely economical exploitation. For all 

Watertnbe boiler. J. M. Maxwell . . . . . . . . . . . . . . . . . . 1>l4.:JO:l 
Watertube boiler. A. S .  VOIlL . . . . . . . . . . . . . . . . . . . . . . .  f);{4J)45 
Waterworks sy�tem. P. J. Moran . . . . . . . . . . .  ' . . . . . . .  ti:14 .OliJ 
WeavlUll pile fabrics. apparatus for. R. N. W. 

Smith . . . . . . . _ . " . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6.'i4 .0�7 
Weeder, band. S . .... ul ler . . . . . . . . . . . . . . . . . . . . . . . . . . . . (j.:14.40!l 
\V eigher, automatic. �'. C. Stuck.eJ . . .  , . " . ' . . . . . . . . . 1i.�4,:�7!) 
WeH dril l inJ,r too) coupling. Kueull & Wob l fahrt fl:l4 . 1 H  
Wel l point. drive. W. A. Swaby . . . . . . . . . . 1>l1 , 3 1 2  
Wheel. See Car whee1. Wind wheel. 
Wind motor. J. R. Emery . . . . . . . . . . . . . . . . . . . . . . . . . . . ti.'U.OO 
'V ind wbeel . . 1. B. tJ irard . .  . . . . . . . . . . . . . . . . . . . . .  fJ;l4 . H)H  
Window. M .  W. Neuens . . . . . . . . . . . . . . . . . . . . . . . . . . . . . fi.�.01!. 
\V ire stretcher. Flick & Franklin . . . . . . . . . . . . . . . . . . .  ti:{4.2;{!l 
Wrapping machine. G. L. Gay . . . . . .  , . . . . . . . . . . . . . . .  fl.'l4.:133 
\VreIlcb .  B.. L. Levin .  . . . . . .  . . . . .  . . . . . . . . . . .  634.17;) 
Wrencb . W. H. Robinson . . . . . . . . . . . . . . . • . . . . . .  634.216 

DESIGNS. 
Badl<e, campailln. F. M. Maban . . . . . . . . . . . . . . . . . .  31 .573 
Bel l ,  A. A .  Bevin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  :lI J>8j 
Bicycle saddle frame or base. H .  M. Rosenblat t .  31.&9R 
Box. Jh Auerbach . . .  . . . . . . . . . . . . . . . . . .  . 31 .58;) 
Box for �arters. packing. E. Gutmann . . .  31 .fi8fi 
Broom ho1der. G. D. Fox . . . . . . . .  31.5fll 
Caster frame. bal l .  J .  Loos . . . . . . . . . . . . . . .  . . . . . . .  . �l.;)!r. 
Cock body. double bath . A. S. Hi l l s .  . . .  31.5!1!l 
Drum.  beating. O. E. Wait . .  . . . . . . . .  . . 31.6(1.1 
Fence. J. H. Srofe . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . 31 .1l(l2 
Fork, dessert . Phi l l ips & Stayman . . . . . . . . . . . . . . . . . . . :n.fJ7.� 
Llame bourd. Ripley & '1·hayer . . . . . . . . . . . . . . . . . . . . . . �1 .612 
Garment. bifurcated netber. J. A. Scriven . . . 31.615. 31 .616 
Garment fastener member, P. Luttman .  i H .577 
HarlleMs support. D. D. Torpey . . . . . . . . . . . . . . . . . . . . .  al.59:) Hinge. door han�er. J. C. Gabel, Jr . . . . . . . . . . . . . . . . . . 31,bH'2 
Hook. K Dederick . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  31 .578 
Kettle. fruit, N. Cossman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 31.58H 
I.ock c.se. O. P. Arnold . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 31.5&� 
Metallic post. S. H. Terry _ . . . . . . . . . . . . . . . . . . . .  31.600. 31.601 
Mi lk  separator. H .  A .  Wilbelm . . . . . . . . . . . . . . . . . . . . . . . 31.&ro 
Necktie fastel�er. E. V. Wh ite . . . . . . . . . . . . . . . . . . . . . . . 81,07fi 
Pencil barrels. etc., tubillil for, E. Todd, Jr . . . . . . . . . iH.57H 
Photograph bolder or easel. P. C. Hi l l . . . . . . . . . . . . . . 31.ii8G 
Photo�ra.phjc mn.t or mount. J .  P. Od�ers , . . . . . .  , . .  31,5H1 
Plow hand le. J .  \\' . Brown . . . . . . . . . . . . . . . . . . . . . . . . . . . . 81,500 
Puzzle board, G. Rchultze . . . . . . . . . . . . . . . . . . . . . . . . . . . . 31 .613 
Halllle, Wulker & Sh.w . . . . . . . . . . . . . . . . . . . . . . . . 31 .607. :l1,608 
Reflect.or. lantern, fl'. Rhind . . . . . . . . . . . . . . . . . . . 31.587. m ,588 
��:�:s���!ftc�to�iel!::
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Sewing macbine base pln.te exteufil,ion. li'. G .  Hog 
land . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ' . . . . . . . .  31 .594 

Spoons. forks. etc .. bandle for. H .  L. Wallace . . . . .. 31.574 
Stove. Kennedy & King . . . , . . . . . . . . . . . . . . . . . . . . . . . . . .  31 .00.') 
Stove frame. lZas. �'. P. (i i l l espie . . . . . . . . . . . . . . . . . . .  ,. :11 ,60' 
Stove or range. Kennedy & Kmg . . . . . . . . . . . . . , . . . . . .  31.600 
Tile. 1'. F. Lenbart. . . . . . . _ . . . . . . . . . . . . . . . . . . . . . . . . . . . . :11.610 
1'rimmin� cord. ornamental. C. J. Ulmann . . . . . . .  _ ,  31.61-f. 
Wasbstand. cabinet, E. Cohend6s . . . . . . . . . . . . . . . . . .  31,611 
Wrencb and brace member, H. L. Wallace . . . . . . . . .  31 .59:1 

TRADE MARKS, 

lf� Acetylene Burners. 
A new burner for STEREOPTICONS. 

Highest ( '. P. possl hle .  
. State L i n e  Talc C o . ,  Chatta nooga.  Ten n .  

50 Y E A R S '  
E X P E R I E N C E  
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invent ion I� probably patentable. Communica· 
t ions SLrtct l y  confidential . Handbooli on Patents 
sent free. O ldest. agency for �ecurin� patents. 

Pat ents t aken t.hrough :\I Ullli &, Co. receive 
special llotice. wi t'ho\l f  chare-e, in  the 

Sci�ntific Jlm�rican. 
A handsomely i l lustrated weeldy . Largest cir
culatIOn of any scient iHc journal. Terms, $;) a 
year ; four months. , 1 .  Sold by a l l  newspealers. MUNN & CO . 36 1  BrOadWay, New York 

Branch Office, b'25 F St  . . Washina-ton. D. C .  
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MODELS & E X"P E R I M E N TA L  W OR " .  
Inventions developed. Special Machim�ry. 

E. V .  Bai l lard, 1 06 Liberty St . . New York .  

M O D f!" L S , ..... C �T� c O G U � 5 r R " " 
� 5 -::. U N I O N  M O O t L  W O R K S  

& c. E.AR <:P 1 9 3  C LARK CHIC. G O . 

I! . .  -- - -- -
OR I N D I N O  M i lLS F O R  A L L  P U R PO S E S .  

Bo ardu. Patent Uni. 

I versal Eccentric 1IIi 1 1 .  Address J. �, & G. F. SIMP_ 
SON .  2'" Uodney Street, Brooklyn. N. Y. 

I NOVElTIES & PATENTED ART ICLES I Manufactured b y  Contract. Pnnching Oies. Special Ma
('h inery . E. Konig-slow & Bro . •  181 8eneca 8t . . Cleveland,O. 

I GAS ��'V GASOLINE ENG INES 
WAT E. R  M O T O R.5 

B AC K U 5  WAT E. R  M O T O R  co N E.WA R K  N J V 5 A 

E L ECT R I CA L  A P PA R AT U S  F 0 R  SA L E  
Al l  complete and practical ly i n  first-cla8s condition, some of i t  almost new. 

1 4!l .. :� o
,IJ'I

s
o

n
- o�ston .:. :11 ;; 1 2� :� t A�!;'�i��� '\\;;�J:I':: ::l'��� 1 1 0 " I!I!U " M otor. . . . . . .  . . . .  . . . . . .  . . . .  . I W  t 50 I '  b t  Th H 

�� RC *.R-'IYi'-�rtt�R 11 ",.{<) 1 50 H. P. 500 Volt C. &. C. Rai l way Ge ll!;' l a tor . . . . . . . . . . . . . . .. 365 

1 35 " A m e rican Wood . . . .  3011 1 ] 5 < 4  " " • • • •  I I; ;'} ARC LAM PS. 
I N C A N UESCENT DYN AM.OS. �� T •• � �i :1�11 �1�:! Try!;' £���!t' CRr.bon �rc La,�pg . . . . . . . . • l� e�h � W, L!Fht Westin/7hou.w A l tt'[,nator: :  :: . . . ,

.' ::::::: : : : : :  : :��.� .���� 2'l Brush No. 1!l, Doub le, New, * 1 1 each ; Secondhand . . . . . , . . .  7 .. 1 550 . .  Commercial , 1 10 Vo l t, Se 1 t ·( ) i l ! !l�. . . . . . . . . . . .  . . . . . .  :nfj �:: B�; I f)O:;b l��'$8 :�ch ; ��{� e:'��ill:It:BR��� ·:�.�I�:;.,�;.I:� I.e. : : .  1 � :: 1 300 Edison . , .  ., . . . . . . . . . . . . . . . . . . . . . I!tjo 5U I\merl (',t'l or ",' ()od A rc I.�nlps . . . . . . . . , . . . . . . . . . . . . . . . . . . .  9 " 1 l On . .  T. H . . . . • • . . . . . , t l :.'O : I h!} Li:!ht Brll'ill . • . • . . . . . . . • .  }nll A lso "0I1It' J!OfJd
. 

Eng-ines. We Wi l l  cht'!;'rru l l y  rep l y  to a l l  inquiries. 
1 1 3UO " U . S. " . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  � 1 11 

Antiseptic. internal .  F.rbenfabriken of Elberfeld AMERICA N E LECTRIC  SUPPLY, CON, & MFG. CO .. 27. Tbames St .. New York City. 
Company . . . . . - . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  33.521 -- - .. ---___________________________ -'-____ � __ 

Beer. lafler. Soutber Brewinll Company . . . . . . . . . . . . . 3a.Wi 
B lood purifier. Rex Pbarmacal Com puny . . . . . . . . . . .  :t�';JIH 
Bread. India Food Company .  . . . . .  . . . . . . . . . . . . . . . .  a:�.;,lH 
flrusbes. certain named. Palmetto Ji�iber Com. P ltn�E VAP�R �AUNtHE� . 
Dry goods. certain named. T. G. Hi l l  & Company . ,  ::m.52H Stock·8izes It to 22 foot. Ce,.g:�U: M:Caj.j.ere : :  ' : : : : : : : : : . : . : : : : :  : : : : :  . : : : : illl:?'�� I ���=�����:���������;�i����E� Edge tools. certain named, Nortb Wayne ']'001 Rafe, Reliable and fully guaranteed. Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 33,52t) 
Ele�'.,';���I . �
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P I E R C E  E N G I N E  CO . . 1 7  N 1 7th St reet, Raci ne. Wis.  
Electrical iZoods and appliances. certain named, 

��lectrical Aopliance Company . . . . . . . . , . . . . . . .  33.523 
lfilmed dressin�. powders . .  and p i a  s t e r s ,  J .  

Wheeler . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . .  _ . . . . . . .  33.515 
Flour aud cert.ain named cereal food products. . 

Sleepy Eye M.l l inll Comp.ny . . . . . . . . . . . 33.511 . 33.512 
Foods and reltshes, certain Darned. Columbia Pre-

serving Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  33.513 
Lamp appliances. certain named . • • Era " Incan-

descent Oil Lamp Company . . . . . . . . . . . . . . . .  : . . . .  :i3,525 
Liniments. powders. and piJ ls. J .  Downing . . . . . . . . . 3..1.514 
Medicine for certain named diseases. herbal. W. 

Webber . _ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 33 510 

PALMER 8tationary 
and Marine Ga.solint! En-• gines and Launcbes, Motor Wagon Engines, Pump
ing Enllines. � Send for catalo�. 
MIANUS, CONN.  

I n v e nt i o n s  P ract i c a l l y  D e v e l o p e d .  
Met.ls, certain named. I .  Sbonberg . . . . . . . . . . . . . . . . . a:I.52" Fine Machinery, Pattern and Model Making. 
Musical instruments, wire .trin". tor. Felten & . D'Amour & LitUedale Mach i n e  co., l ao Worth St. ,  N . Y .  

pap.����
e
g��':eloi; ... ·jioie: pii: llake ·M;,:tiui.ci;jr: �'.� Ie The� Stand High pressure., I ---

Ph���Il��;I.�g'Ye·veiopej.s: ·cile;;,i8cIiE; ·Fali;.ii< · .. iif a:1.50a ,� . The Hmul., Seam I." Copye, Flo.', "",I ' CALCIUM-CARBIDE MANUFACTURER Act. len (vorm. E. ScbermJ,r) . . . . . . . . . . . . . . . . . . . . . . . 33.504 .. U Alr Chamher�ar e mane spee1� Iv for �teallJ 
Remedies for certam named diseases, Hance -- a: .  Trap:'!, Re('t'iver

.
,. c.ondensers. Steam PlJlnp!I, · i wants ,acti ve and respectabJe BlZent£l, familiar with the 

Brothers &. White . . . . . . . _ . . . . . . . . . . . . . . . . . . . . . . . 33,517 \ etc. The orhr;lnR-1 seaml('�8 gOOdS

.

. Sot I trade. Answers to " CRICi um-carbidfabrik 

.
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� 33.520 ���:t�:I�: F��!�I��::s�' �::;·:;ht'ld . Mass , " Telea-ramb. Annonsafd., Stockbolm� Sweden. 

Remedy. drspepRia. J .  Ll. Vetter &; COlnp�ny . . . . . .  33.519 . Smal l Motors and Dynamos Bencb Speed Latbes and TOb
ch

c��·in�:�rsH.'I�'1�c.
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33,509 
VOLN EY W. MASO N & C O . ,  Dril l  Presses. Columbia MfJi. Co., 1<14 Walnut 8t. , Pbila. 
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LABELS . 
I I  Abbey's Effervescent Salt." for a medicine. Ab-

bey Elferve.cent Salt Company . . .  . .. 7,14., to 7.150 ' l  Arion." for canned iZoods. Badger Cannil l� Com · pany . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  : . . . . . . . . . . _ .. 7.156 
. . Ber�'8 High Grade Bread." for bread, C. T. 

B9rlZ . . . . . . . . . . .  · . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . , . . . 7,15:1 
" CraD(�'s Best Flavoring Extracts." for flavoring 

extrncts. Crane Ext ract Company-. . . . . . . . . . . . . . .  7.154 
.. Ecli pse Hog and Pou ltry Cholera Preventative." 

for a medicine. H .  H .  Beers & Company .  . 7.152 
H J ... 8 France." for peas. C. N. Holden . . . . . . . . . . . . . . . .  7.157 
" Old Fashion Open Kettle Plantation Molasses." 

for sirups and molasses. Penick &, (I·ord . . . . . . . .  7,155 • •  Sherwood's Lithia Compound." for a medicine. F. Z. Sberwood . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7.151 U Sugar Drop," for peas. C. N. Holden . . . . . . . . . . . . . . . .  7.158 

PRIN rs. 
• •  The Great f:;outhern CH.ndy Department." for 

candy. G. Blome & Son Company . . . . . . . . . . . . . . . . . . 172 

A printPd copy of the specttlcation and drawing 01 
any patent in the foregoinliZ list. or any patent in print 
issued SInce lSf,,'). wil l  be furnished from thiS office for 
10 cents. In orderinl! please state the name and number of the pat.ent desired. and remit to Munn &. Co .. 361 
Broadway. Ne-w York. SpeCial rate. will be !riven wbere 
a large number of copies are desired at one time. 

C a n a dian palentM may now be obtalned by 'bbe in
ventors for any of tne Inventtons named III the fore
,;roinil list. provided they are 8imple. at a cost of loW each. 
If comphca�ed the cost wil l be a little more. For ful l  
In.trnctiolUl addre88 Munn A; Co., 361 Broad ... a,. N ew 'fork. Otber fOrelKn pateDta IDU aqo be obtained. 

HALF A CENTURY OF CYCLES. �AN 
t�����:irFm�i

.
stoTh�ffitr�� cJ���kf������ o�rd�crf. tOiR� 

W., Lincolnton . N .  C. 

D .  L . H O L D E N  
1 3 3 6  B E. A C H  S t  PH I LADELPH IA  PA 

RSEGEALEI)' ICE MACH I NES 
') [ (  f I R :. T  P",- ,, [  S U l N T l f I (  A M E R I C AN S l P T  2 1 8 9 �  

P. hone-shaker " and its successors. The tricycle. The 
modern wheel. Cycle buiJdinll a science. Poinrs of im
provement. The pneumatic tire. A band and foot : 
cycle. With 9 i l lustrations. Contained in SCI ENTI FIC I 
���:�<;.�r;.t

S
:hr:;Jl�:��d h?JJ !Il ;fewsa:!Y�r!� .

cent
s . I ---------------------_ S3 a DaJSure ����·�'w';��h-:� howto make '3 ada, 

absolutely sure; we 
. furnish the work and teach you free j you work (a the locality where you live. Send us your address and we win 

explain ihe business fully; remember we guarantee a clear pro
fit of '3 for E'veTY day's work, absolutely sure, write at once. !lOY.lL BUUFA.MrRrNG co.. Box I I .  URTROIT. B,elL 

Planning tae Jew BomB 
Anyone contempl.ting the bul ldin� of a new home will find tbe 

© 1899 SCIENTIFIC AMERICAN, INC.
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Foot Power, H igh G rade 
w. P. Davis Macb. Co.,Rocbeater,N,Y. TWO VALUABLE PATENTS FOR SALE. LATHES 

AN I M PROVED FLYNET AND CH ECKEASE FOR HORSES.  --";;;;;;;;�. __ iiiiiiiiiiiii 

E. READ;-';fOOfu�IDGE. 

DrtY1ng a pOIse �P.:�!I� K odaks 
S C al H S Ail varietles at lOwest prlces. Best Railroad 

n:g
k
l�':,s:�

O
�rt?�le��

O
I�CI��!

es �:r��' 8ewIDg Macblnes, Bicycles. Too's. efc. Save 
Money. Lists Free. CH ICAGO SCALE Co . . I'bicllllO. I I I . 
Reisch's Foot Power 

E M E RY WH E E L  for either horse . 
or d r i v e r. Vou 
make Blow pro
lCres8 a n y w ay .  
But wltb a 
WINTON 

MOTOR 
CAR RIAGE 

!: 1\.�� e::
y !��� 

="","""';=::1 ?eeds no careful 
Price $1,000. No A gents. driver eitber. You 

can do it yourself and feel perfectly safe about the speed. 

�1����
n
ec"o"n���:I�l

eH"y��';e'd!'!b��;.�{:��e that 1s pos-
or Send for UataWg'Ue. 

THE WINTON MOTOR CARRIAGE CO . ,  C leveland, O h i o .  

PUMPS � 
are b"711/ ope-rated all over "" tilt ebarter 6asoJine Engine. 
U d Any Place. 

By Any One. ' se For Any Purpose. 
' 

-
Also Combined Enl{ines and ' 

Pumps. or Testimonials on application to 
CHAR T E R  GAS E N G I N E  CO. ,  Box 1 4 B,  STERL I N G .  I L L .  

") CO '7 � Automatic Machines 6 � .J FOR 

, Q ? FO R M I N e  WI RE U .... Q from coil Into sbapes similar 
( � to cuts. We can furnisb ma'=., G....D 1- ' cbines or jt"oods, as desired. o '==- or Send for Circula .... � � BLAKE &. J O H NSON,  

P. O. Ho:ll; 'J. WATERB U R Y, CONN. 

Cbt EdiSOn £onttrt 
PbonOgraPb 

Mr. Bdlson has 
perfected the 

do away with cumber

s o m e  p l a t e - ho l d e r s ,  

heavy, fragile glass plates, 

and bothersome dark

slides. 

Just turn a Key-
Ali Kodaks use our light-proof film cartridges 

(wbicb weigb but ounces, wbere plates weigh 
pounds) and can be loaded in dayligbt. Seven 
styles use either plates or films. 

Kodaks, $5.00 to $35.00. 
EASTMAN KODAK CO. 

Catalog'Uts fru' at tlet dealers tw by mail. Rochester, N. Y, 
PIERCE WELL ENCINEERINO co. t86 Liberty Street, Ne'w York, 

MIlDufactUTfFS of Machinery for 
WATER.  OIL and G AS WELLS, 

Minerai Prospectmjt". Test BOrin
t
s. 10 to 5,000 feet deep. 

k�
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e
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VEEDER RATCHET COUNTER 

T H E V E E D E R  M F G .  c o .  

KNIFE SHARPENER and TOOL GRINDER 

2.000 revolutions or 3.500 feet per minute. 
A bandy macblne for BIcycle Repair 
�rc�P�:tX�

I
::f

e 
!�gl'tSne��11ee���".i'i 

emery wbeel, 6x1 In. 
MachIne sent on approval to respon

sible parties, 
IT Send for Circular aM PriCes. 

BUFFALO EMERY WHEEL CO.,  
No.  1 0  Lock St. ,  Buffalo, N .Y. 

formulas. SCIENTIFIC A:&IERICAN SUPPLEMENT 1 1  �3. 
r:��:..!.� c���d f���sM�e,.t�10�u'!,nn & Co. and all news_ 

"MACEY" 
DESKS 

5 1 9.85 
buys thts "Macev" 
desk No. IO-H, di· 
rect trom the fac
tory. freight pre
paid, sent U On 
Approval." to be 
returned at our 

exptnse If not pos
Itively tbe best roll-top desk ever sold at the price. 

MADE of selected oak _ Has closed back. quarl,ired oak front. 22 
pigeonholes. 9 fiJI:' OOXE's. Ii larare draw('l'lI. '1 Rmall drawers. 2 stamp 
rlr�wers, 2 pen TI'U'ks '1 pllpt"T TaCks, '1 ann Tests, .ball�bearinJ{ casters 
front base mould and 8 (OompJete letter tlle.-. dU!ltproot, and undH 
lock-'and key. Thl!ol desk has a good polish fmish, and from a dea.l�r 
will  cost .28 to ,33. Catalogue No. S 

W e  Prepay Freight !�����t:��s �:!h
Of

o�he
s!�� 

Carolina. (PolDts beyond on an equal bn.sis.) 

rr' Write for 0 .... complete Catalogue .. S." 

THE FRED MACEY CO. ,  GRAN:l�..t.PIDS, 
Makers of Office and Library Furniture. 

Phonograph. Makers of ConnUnjt" Macblnes, Cyclomete1'8 for Bicycles, and Hne CastiDlt"s. HARTFORD, CONN .. U. S. A. IF' EXPORT ORDERS SOLlOITED. 

It perfectly 
reprof}uoos 
the buman 
voice. J UST 
AS LoUD, 
just 88 
dear, just 
,� sweet. 

This 
Is the 

Instru-
ment. 

It  duplicates instrumental music with pure-toned 
bro l l iance ¥'� satisfyinjt" Intensity. Used with Edison 
��:,;r�l � 4·�. '�t')��. J�;��:�����

n 
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s
t��

e
:J��1fs 

a
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It is .tron.. . � vibrant eno\ll{h to HII tbe largest audI
torium. It Is smooth and broad enoujt"b for the parlor. 

Tbe blghest type of talklnll machine ever before pro
duced bears no comparison with the Edison Concert 
Phonograpb. 'l'be price is 81�i). 

SI][ other styles of Pbonograpbs, Includinjt" tbe Edi
son Gem, price .7.i)0. tbt Edison Pbonograpb eompany, 

Race Street '" Arcade ,  Cincinnat i ,  0., U. S. A. 

SMITH & WESSON 
Revolvers have 
a reputation to 
Bustain. 

SMITH & 
WESSON, 

• .., StOl:kbridre Street. 

Sprl.lileld, Man. 

" P TRADE MARK D " 
E C A M O I  . 

A L U M I N U M  PA I N T .  
. SIt:!�

st a
W���:6Y:' °b!I�\��::'tile��� ���

e 
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Weatber
R
roof. Durable. Easily A!l."

lIed. Bicycles. 1 
�':;���'MO����:°:G;Pi:���8. ���

a
L!"��s: ro�i�\��

r
Aj.a�{: 

ets. Cars, 8t&1Io08. General Decoration, etc. Sample 
bottle, by mail, for 25 cents, 
THE A M E R I CAN PEGA M O I O  CO.,  3 3 9  B'way, New York. 

•••••••••••••••••••••••••••• 
• SC b I' B E  R Points nlcely tempered. • 
. " • Knurled sleeve nickeled • • 
: 

" 
�1fr

h,
: 

. '  , . sbort point, 9 • • ' . In.; witb lonjt" . • Price 400. pOint, 12 In. • • or OataWg'Ue of Pine Tools free. • 
: l!4s� STARRETT ffo9i3, Atho l .  tI:'s��. : •••••••••••••••••••••••••••• 

For Planlnjt" Mills, Carpenters, 
Builders, Furniture, Chair. Vehicle, 
Wheel and Spoke Makers, etc. 

Pf" Corre.."f'O'nd.ence Solicited,. 
lUustrated 312-p&l<e Catalojt"ue free 
to manufacturers and foremen. 

T H E  E C A N  CO. 
3 2 7  to 3 4 7  West Front Street. 

C I NCIN NAT I ,  OHIO . 

'Vhy Pay Freight on Water ? 
Edison's I n k  Concentrates. 

" Th e  W izard 's Powder. " 

FOR SPORTSMEN 
buntiDlt". Hshln�, camplDlt" or Y8cbting. May be laid on 
ground or deck Insuring a comfortable bed, free frum 
dampness. When deflated, rolls small and can be packed In jt"rip. Weight 10 to 15 1bs" accordlnjt" to size, 
b�"3ge���ii�'::':.:. 
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and by sportsmen tbro\ll{'l;out the world, Catalog",e fr .. 

MECHANICA L FABRIC CO., 
P R OV I D E N C E s  R. I .  

B A R N E S' -
UPRIGHT DRi lLS 

PRATT' S  'PATENT POSITIVE DRIVE 

DRILL CHUCKS. �' · ";r 
I mpossible for Drills to .Up wben ' 

...

.
.
.
. 
,.,\.: : .1. 

hp]d by tbem. );lend 2 cent stamp \ ,  _ '  ;, 
for Illustrated Catalojt"ue. �, . .  _ _  �-. 
T H E  PRATT C H U C K  CO. .  Frankfort, N .  Y. ,  U .  S. A. 

J ESSO P 'S  S T E E LTHB\�\RY 
F O R  T O O L S ,  S AW S  E T C . 

W� J E S S ) P  & S O N S  � Q  9 1  J O H N  S T  N E W  Y O R K' 

PATENT PROTECTION 
- IN -

Cuba, Porto Rico, 
AND TIlE 

Philippines. 
Fifty per cent. cbeaper and Hfty per cent. better tban Owners of United State" Patents, Trade Marks. otber InkS, These tablets (eacb make I oz. 1 dissolved Latbe Cbucks Geared 

t�a'f�;�nJn���'in�v:�;�I!"'�h�:::l'c.!i�"'i.�dr:��� Hg�� i Combination 'Latbe Chucks., PI",i,!' Universal Latbe Prints and Labels may procure pl Otection In the Co
copy. Agents send . 10 cents for enonjt"b to makeifl OZ' j Cbucks. Ind

�
endent&atbe UbJIck" M

.
ade bfJ lonlal possession

. 

s of tbe 
.
united States by elfecting 

Three colors. Get propOSition, make an Ink ronte. r.:':�f.uoJ::;� E"iIilsh?N�r' s:an�';'o,. Ge�,;",�,� , registration In tbese countries. 
EOISON C H E M I CAL CO .• P. O. Box 2397 ,  NEW YORK. FIRST PRIZE A.T COLIlMBIAN EXPOSITION. bOO. The expense is very' slijt"bt and the protecti('n ac-

WHY NOT MAKE RUBBER STAMPS ? ?  
DO YOU W A N T  TO CO I N TO B U S I N E S S  FOR Y O U R S E L F ,  O R  

A D D  A COOD L I N E  TO Y O U R P R E S E N T  B U S I N ESS ? & If you want to enjt"age in pleasant and proHtable work, reqnlrlnl{ but little capital, and wblcb 

. . ' .. 

can be made to pay well either in .8 permanent location or tr

. 

aveling, you cannot do better than 

�;�: aI;'�TI;!;-��; �:ti�t;;:: o�;�r:ie�t:�r ���:�Z��:�1 ����crhl����,nd Manufacturin� 
, These macbines are unequaled for Speed. AccuraCY and Economr.' and by tbeir celebrated 

�::Se�f t:;ti��s����. mol::; ::c"e'fve
s
J'W[b�E� X'� A.���k��'1'L �N;�lpl����lZW����� 

. . .... " . F ��h ��g�a<;;h�'ls sent a copy of our book, .. How to Make Rubber Stamps for ProHt," which 
makes every det�\����!b:� ':t':ic��r:��d":;.a}�;�o�':I��� �\,:�;s�;:.�tamp

s. 

IARTON MAN U FACTURINI COM PANY, 338 Broadway, New York. 

quired by sucb registration sbould be secured wltb
out delay. 

For terms and full information) address 

Or 

M U N N  &.. C O .  
PATENT SOLICITORS, 

3 6 1  B ROADWAY. 
625 F STREET, 

WASH INGTO N ,  D .  C • 
N EW YORK . 

PRINTING INKS 
The 8ClENTIPlC AMERICAN I s  nrinted wltb CIIAS 

SNEU JOHNSON '" CO:S INK.  Tentb and Lom� 
8ta.. PbUadelphla. aDd 47 Ruse St., opp. nUlIDe, Ne. Yor' 
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