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REVIVAL OF THE AMERICAN MERCHANT MARINE. 
At the presE'nt t ime the m ajority of the shippi n g  trade 

of the world is  in the hands of Great B ritai n .  Less t han 
hal f a century ago the leading position was held by 
this  country, w h ich not o n l y  possessed the largest ton­
nage, but was ack nowledged to prod ucil the fastest, 
and i n  every way t h e  best appointed ships that sai led 
the h i gh seas. To-day, our deep-sea trading flee t is 
not only i nsignificant in comparison with that of  t h e  
lead i n g  mari time nations, b u t  it  is ridiculously dis­
proportionate to the resou rces, the ski l l  and the fever-. 
ish energy of the nation nnder whose flag it sails_ 

The dec l i n e  of Ameri('an shipping dates from the 
Civ i l  War, when the d epredations of the Confederate 
privateers drove i nto the hands of other nat,ions that 
p01:'tion of o u r  carrying trade w h ich it did not destroy 
on the high seas_ 'rhe fai l u re to rehabilitate our mer­
chant marinE' is not to be attri buted to lack of c.epter­
prisE', b ut to the diversion of capital i nto fields where 
there was a more prE'ssi ng call and a promise of more 
speed y res ults. At the close of the war the energy of 
the American people was so com pletely devoted to the 
i nternal development· of the country by the construc­
tion of rail ways and the b u i lding up of industrial es­
tablish ments, that no attempt was m ade to save the 
wreck of our splendid merchant marine, which was 
left to bE' completely broken u p  by the storm of com­
peti tion which beat u pon it with steady persistency. 

T here was another agency which contri buted to o u r  
decl ine, working less s w i ftly, but,  perh aps, with even 
more potent effect ; we refer to the change in the 
materials  of construction and i n  the motive power of 
JIlodE'rn vessels as E'xempl ified i n  the steam-propelled 
iron s h i p. G reat B r i tain was quick to adapt herself to 
the new order 'of t h i n gs, and shipyards were reor­
gani zed , and m u ltiplied with such rapidity th at she at 
o n ce assu med a po�ition so comman d i ng that it has 
ne\'er yet been disputed. Had the U n ited States de­
ferred her internal development for another decade, 
and put i nto the coustruction of rolling -mills and ship­
yards t h e  weal th and labor which she expended so 
liberal l y  i n  coveri n g  this cou ntry with a network .of 
rai l ways, we thin k  it is not unlikely that we would 
have held to-day the position n'ow occupied by Great 
Bt'itain.  

At t h e  close of the century we have reached a poi nt 
in o u r  i n d ustrial development wherE', great as  is the ex­
tent of the country, large as is  its population, prod uc­
tion h as overtaken' an d far exceeded the demand. 
We have built enough ,  and more than su fficient, rai l, 
("oltds ; our establishments in many line'! of man u fac­
t u res have a capacity considerably in excess of the 
demands of the home market ; and we are now push­
i ng out i n to a world-wide compE'tition which, bri l l iantly 
begun, is  ful l  of even brighter promise for t h e  future. 
Among the fields of national enterprise that excite 
our i nterest, we know of none th at should appeal more 
strongly to our national pride than that of resuscitat­
i n g  o u r  merchant mari ne and striving to regain,  if not 
the lead i n g  position in the shipping t rade, one that 
sh all b e  at least fairly com mensu rate with our national 
i l llportance. Among the beneficial results of  the late 
war is the stimulus which it has given to the s h ipping 
ind ustry. O u r  over-sea possessions and our ever ex­
panding foreign trade are creating a demand, the reo 
ply to which is seen in the fine fleet of vessels, i l l us­
trated i n  this issue, wh ich are now being constructed 
on the Delaware an d the Clyde. While this activity, 
however, is gratifying, we must not for a moment imag­
ine that it is  on a sca le that will do m uch to wards 
p l acing us  as a mariti me people where we properly be­
long. This  can only be accomplished by t h e  adoption 
of some such sweE'ping lllea�u res as have enabled Ger­
m a n y  to advance her shipping interests so rapidly 
that in the m atter of speed, accommodation and s ize, 
the ships of its lead ing compan ies are probably the 
best in the world. Germany's success is due, very 
largel y, to the fostering influence of a j u d icious system 
of subsidies ; and t here is a growing con viction that 
similar Tlleans would prod uce s imilar results in promote 
ing t h e  s hipping interest of t ,he United States. 

-
The schewe w h i,ch is at present before Congress pro-
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vides that all American vessels shall receive a bounty 
of 1% cents per gross ton for e very 100 miles sailed up 
to 1,500 m iles, and an additional 1 cent per gross ton 
for every 100 n autical mi les additional. The building 
of fast vessels is to be enco u raged by granting a s u b­
sidy of 1 cent per ton to vessels of from 1,500 to 3,000 
tons measurement and 14 to 15 k nots speed, and grant­
ing i1) of a cent Illore fOl' attaining a speed of 1 k not 
greatet· ; w h ile a steamer of 8,000 tons is  to recei ve 2 
cen ts pel' gross ton if she m akes 20 knots an hour, and 
2'3 cen ts per gross ton if she exceeds 21 knots per 
hou r. It is  provided that i n  earning these mileage 
bounties, a s h i p  m ust carry at least half  her full  cargo, 
w h i l e  t h e  max i m um amount to .be paid o u t  for speed 
premiums to vessels  of over 20 k nots speed is to b e  
lill1ited to $2,000,000 p e r  year. The b il l  conte mplatE'S 
the adm ission to the United States register of yessels 
b u il t  in foreign yards, with the reservation that such 
vessels shall receive bounty rates only h alf  as great as 
th ose paid to American- built vessels. T h ey are also 
to bE' s u bjected to a l i mitation of ten years as the period 
for which the su bsidies shall contin ue, whereas in the 
case of American-built  s h i ps, s u bSidies will  b e  con­
t i nued for a period of t we n ty years. Taking it as a 
whole, we thin k  that if the sti mulus  of govemment 
su bsidies is  necessary, the provision of the b i l l  as thus 
briefly epitomized are about the best that can be 
made. 

The day is rapidly approaching when we shall be 
able to build ships u pon the ban ks of the Delaware 
and u pon the shores of t h e  C h esapeake and San Fran­
cisco Bays, as cheaply as t h ey are now bu ilt u pon the 
Clyde, the Tyne and the Thames'. We can al ready 
prod uce sh i ps' plates and geiIeral structu ral m aterial 
more cheaply than they can be made in E ngland, in­
deed, we have al read y made ship ments of the kind to 
the other side. How far our remarkab le advancement 
in the steel and a l l ied industries is d u e  to government 
assistance, we do not attempt to say, but the fact is 
i ncontrovert ible that the industries which have been 
thus encouraged h ave had a growth that is absolutely 
without a parall el. As to the pol icy of ship  boun t ies, we 
ha,'e yet to find any su bstantial reason ad vanced to 
show w h y  governmE'n t  assistance w i l l  not p rove as 
great a stimulus to our shi pping in teres t as it  has been 
to the flourish ing i n d ustries above mentioned. 

• •• •  
THE SINGLE-RAIL SUSPENDED RAILWAY, 

The most striking feature of the curious rai l way 
which is i l l ustrated else where in this i ssue, is its nov­
elty. for as far as we know this is  the first instance of 
the construction of a standard elevated rail way of the 
true mono-rail type_  The other so-cal led " mono-rail " 
systems have req uired, in add ition to}he main weight­
carryi ng rail, one or m ore auxi l i ary.rai ls for the pur­
pose of steadying the cars apd preserving them in the 
vertical position; while in the Decauvil le  system this 
dnty i s  performed by laborers or drau�ht animals. 
Whether this system w i ll prove to be s u pet'ior to the 
com mon type of elevated rai.Jway with which we aie 
fam i liar in this  cou n try, has yet to be proved. As far 
,as .we can llnderstand t he chief advantage clai med is '
th�t '

derailment is p ract ical ly i mpossible' at high spE'�d. 
It is said that in the early experi ments with the Langen 
s uspended rail way, hanging cars of the general t ype 
now in use were s uccessfully run arQ u nd curves of .33 
feet radi us, at a speed of !5� miles an hour, with the 
cars swi nging out ward o n  the curves to the extent 
of 25 degrees from the vert.ical. This would seem 
to prove that derail ment on the curves of a standard 
line wo uld be a remote possi bil ity, and, no doubt; the 
designer has produl1ed a system which w i ll be suitable 
for l i nes of excessive curvature over which jt isdesirE'd 
to r u n  trains at a high rate of speed. At the sam� 
time it is a fact that some of the sharpest curves in the 
world are to be found 'on o u r  o w n  ei�vated rail ways 
in New York city, and when we consider the enor mous 
traffic that passes over them, it must be admitted that 
derail me nt at these curves is an extremely rarE' oc­
c urrence. 

As regards the weigh t of the cars, it is probable t h at 
the susp!'n ded type has some advantage over the 
ord inary car running on two four-wheeled trucks. The 
concentration of the rolling load u pon a single rail 
should reduce lateral and longitudinal vibration, and 
tenrl in e,'ery way to smoothness of runni ng. The fear 
has been expressed th\tt the s waying of the cars would 
p roduce un comfortable symptoms of nausea, i ntensify­
i n g  the liability to that" trai n sickness " to w h ich 
many passengers are liable when travel i ng over a 
crooked road. We think, however_ that the fact of the 
center of gravity of the train being h u ng so far below t h e  
point of su pport will t e n d  to increase the periods o f  
oscil lation so greatly that the lateral sway will  be 
scarcely perceptible, especially if care is taken to elim­
inate all reverse curves by placing a suffici,mt len gth 
of tangE' n t  betweE'n them_ 

In point of appearance and gener!!.l aestheti c effect it 
must be arlmitted that the Langen,road, at least as b uiit 
through the Wnpper Valley, is decidedly picturesque, 
I1nd is lE'sS obtrusive, w h ether i n  city or cou ntry, than 
the ordinary system of t'ectangular elevated strllctl1l'eS 
with which we are fam i l iar. Architecturally consid-
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erect the structure is another tribute to the skill of the 
GerllOlan engineers, who have proved in many of their 
later bridges that most pleasing architectural effects 
may be obtained w i thout violating the structural or 
com mercial l i mitations wh ich control, and very properly 
control, the best modern engineering works. 

• ••• • 
THE SEVENTH ANNUAL RECEPTION AND EXHI­

BITION OF THE NEW YORK ACADEMY OF 
SCIENCES. 

BY E. O. HOVEY. 
The seventh annual rec!'ption of the New York 

Academy of Sciences, with its accompanying exhibitioll 
of specimens, preparations and apparatus to illustrate 
the progress of science d uring the past year, was held 
in one of the new halls of the American M useum of 
Natural H istory on April 25 and 26. There were 
about one h u ndred and t wenty exhi bitors and the 
n u mber of articles exhibited ran up into the thou­
sands, classified under twel ve sections or  departmen ts. 

The section of anthropology, in charge of Prof. Fran z 
Boas, exh ibited th ree cases of objects taken enti rely 
from col lections made by the :Natu ral History M useum 
d uring the past year. and i ndicating incidentally, b;lt 
very graph ical l y ,  the broad scope of the anth ropo­
logical investigations now being carried forward by 
the institlltion, T h e  material exhihited was brought 
from Southampton Island in the American Arctic re­
gions, Arizona, Caiifornia, British Colu mbia and the 
banks of the Amoor Ri ver in Northeastern Asia. 
Among the articles exhibited here those which at­
tracted the most attention, perhaps, were a toboggan 
made by the Esk i mo of Southampton Island from the 
baleen of a w hale, and a series of beautifully e m­
b roidered garments made from salmon skin by the 
Golds of the regions along the Amoor River, and col­
lected for the museum by D r. Laufer of the Jesl:lP 
North Pacific exped ition . The section of astronomy, 
u nder the care of Prof. Rees, made its usual fine dis­
play of photographs show ing the progress made i n  
making negati ves a n d  m easurements o f  stars, star­
clusters, nebulre, etc. An i nteresting photograph was 
one of a rainbow sen t 011 from Arizona. 

. 

T h e  botanical exhibit, III charge of D. T. McDougal, 
was large and con tai ned much of scientific, or popular 
interest in more ways than those merely botanical. 
Prof. Stone showed a set of new apparatus u sed in 
measuring the amount of force exerted by' a plant in 
growing and in determ i n i ng the effect of electricity 
u pon plant  gro wth . A series of remarkable photo· 
graphs of plants by J. A. Anderson, attracted a meas­
u re of the attention it deserved. Some of the subjects 
were fungi on a tree-stump, cotton bol ls, milk weE'd 
pods shedding their seed and dandelions gone to seed, 
The :New York Botani cal Garden sho wed , by means of 
copies of p U bl ications, exam ples of labels, etc., the 
progreRs that is being made i n  that part of Bronx Park, 
b u t  the m ost interesting thing in its exhibit from a 
mechanical poi nt of view, was an exhibition micro­
scope w h i c h  has bef:n recently devised by Dr. McDou­
gal, and which ,consists of a simplified microscope i n ­
closed i n  a small box o f  plate glass in such a way that 

',vi!;itors cannot ',throw the ,i nstl' ument out of adj ust­
ment, al though ;at the same time the attendant can 
read ily open the case and change the mount on exhi­
bition. 

The progress in chemistry the past year seems to 
have been largely i n  .the line of synthetic work, and a 
large series· of artificial perfu mes and artificial ind igo, 
both French a n d  .German, gave some hint of the ski l l  
being attained in t h e  tech nical side o f  t h e  science. O n  
accou n t  of t he interest excited i n  smokeless powder, 
through its !'xtensive use in the So u t h  African war, a 
s mall exhibit of the explosive was instructi ve as show­
ing the n u merous forms in which it is put IIp and the 
widely varying appearan ce of the finisheq product. 
C. E, Pel lew had ch arge of this department. 

The electrical exh i bit, which was i n  charge of G. F, 
Sever, consisted main ly of n e w  and improved Watt 
volt, and ampere meters exhibited by some of the 
largest man ufactu rers of such m achi nery. 

The department of  geology and geography, under 
R. E. Dodge, brought tog-ether a cons iderable exh ibit, 
the geographical feat u res of which consisted of the 
books and maps issued d u ring the past year by the 
United States Geological Survey, and the S tate sur­
veys of New Jersey and Maryland. The geologr was 
represented by some remarkably rich telluride specimens 
from Cripple Creek, Colorad o, quicksil ver ores from 
Southwestern TE'xas, serpentine verdal ite (verde·an­
tique) ft"om Easton, Pa. , clays and shales from Michigan 
and Alabama, complete series of igneous rocks from 
Magnet COVE', Ark. , and the Yellowstone National Park. 
Mention should not be omitted of a large volcan ic 
bom b, or ejected block, from the island of V ulcano, n eal' 
Sicily, and of a mass of curiously weathered eolian l iuw­
ston e, from the Bermnda�, exhibited by the Geologi('ai 
Department of tl1e Museu m,-

Along."ide t h i s  se('.tion was that devoted to palreon­
tologv, which was in charge of G. van In gen, and was 
devoted almost e ntirel y to the coll"ctions made by the 
Departmen t of Vertebrate Palreo n tology of the Ame .. i· 
can Museum. The explorations of this department in. 
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Wyoming, Texas and elsewhere, have been wonder­
fully successful ,  important finds being made each year. 
This year the exhibition included a series of fine skele­
tons of Pleistocene horses and the mammoth, the skull . 
and tusks of a Miocene mastodon and skeletons of the 
saber-toothed tiger and other carnivorous animals 
from the Tertiary. In this section the geological de­
partment of the museum displayed a portion of the re­
cently acquired Jay Terrell collection of Devonian 
fishes,:showing:their heavy construction and the formid­
able teeth with which they are provided. Passing to 
the section of zoology, in charge of O. L. Bristol ,  onp of 
the features of special interest seemed to be the series 
of anatomical preparations from the morphological 
museum of Princeton University, including the circu­
latory systems of several animals, and a series of speci­
mpns showing the growth of the young opossums while 
still in the mother's pouch, Prof. B. Dean showed the 
last feature for the kangaroo of Australia, also. A fas­
cinating exhibit was that of R. L. Ditmars, and con­
sisted of a number of preparations of the heads of 
snakps, both venomous and harmless. A series of pho­
tographs showed the progress of the Zoological Park in 
Bronx Park and characteristic poses of many of the  
animals within the inclosure. The Kny·Scheerpr Oom­
pany made a large exhibit of formaldehyde and other 
preparationI' in various branches of natural history, 
and there was a fine series of corals, "ponges, and mol­
lnsca which had been collpcted at Nassau by R. P. 
Whitfield. 

The mineralogical section, with L. Mc. I. Luquer in 
charge, had about two h undred specimens on exhibi­
tion, ranging from the large showy pieces of calcite, 
fluorite, etc. , to the crystallographic treasures of tel l u­
rium and other minerals shown by Prof. A. H. 
Ohester. One noteworthy specimen exh ibited was 
a d iamond crystal, weighing 4� carats, from North 
Oarolina. The mineralogical department of Oolumbia 
University displayed some new apparatus and many 
rare or new mineral forms. 

The department of metallurgy, in charge of H. M. 
Howe, had models of blast and Bessemer furnaces on 
pxhi bition, together with many diagrams and specimens 
showing the ducti l ity of steel, the evolution of gas by 
metals during solidification and the effect of alumin­
ium in preventing blowholes, the metal lography of 
steel, etc. A series of specimens showed the alloys 
made by adding various substances to the molten steel, 
such as tungsten, manganese, molybdenum and chro­
mium. Special stress was laid on the enduring hard­
ness of tungsten steel .  The experimental psycholo­
gists have not been idle. during the year, as was proven 
by the exhibit under the care of E.'L. Thorndike. The 
apparatus exhib ited showed the improvements which 
have been recently made in the means for detecting 
and preserving a record of the various mental phe­
nomena under investigation, and also for projecting the 
act ual records onto the screen for class purposes. 

The department of physics and photography, this 
year in  charge of William Hallock, can usual ly  be de­
pended upon for something of interest. P. H. Dudley 
has continued hisJwork with his stremmatograph, show­
ing graphically the high economy of solid railroad 
beds, heavy rails, and certain types of locomotives and 
cars. The assistance which- photography can give to 
physics i n  certain lines was shown by photographs of 
manometric flames and of sound waves. The kineto­
scope, too, has been called in by R. W. Wood, of Wis­
consin State University, to unite in a striking manner 
successive views of wave motion to produce a h:i.r­
monious and instructive whole. Apparatus i l lustrating 
his diffractive color photography process was also ex­
hibited. Some excessively thin films of metals pro­
duced by A. O. Longden, of Oolumbia University, ex­
plained how the colors of certain mptals apppar by 
transmitted light. Gold is greenish-blue, silver bluish­
gray, and copper yel low in these films. 

The officers of the Academy of Sciences for the cur­
rent year are: President, Robert S. Wood ward ; first 
vice-·president, Franz Boas ; second vice-president, 
Oharles A. Doremus. 

• ••• • 
FLOATING DRY DOCKS FOR NEW YORK CITY. 
In connection with the article which apppared in the 

SCIENTIFIC AMERICAN, April 21 , on the large dry dock 
accomlllodation which is to be provided in South 
Brooklyn. it will be of interest to our readers to le�rn -
th at the Tiet.jen & Lang Dry Dock Oompany have u n­
der construction a large sectional dry dock bui lt  on 
the sallle system as th� one i l lustrated. in  that issue. 
The credit for the designing of this type of dock is due 
to Mr.  Frederick O. Lang, whose name has for many 
years been prominently associated with dry dock con­
'struction in New York harbor. '1'he new dock, w hich 
is being constructed at the Hohoken yard of the com­
pany, is of approximately the same size as the new 
dock at South Brooklyn. It is being built in 80-foot 
sections, WIth a clear opening between the wings of 90 
feet. Three sections have been completed and are in 
place at the yard, and two other sections are well  under 
way. The length of the dock will be 468 feet, and it will 
be equal to the accommodation of It 500·foot vessel. 
Another dock of four l!ections is to be built adjoining 
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the five-section dock, and when it is desired to dock 
vessels of 700 feet or over, the whole nine sections will 
be coupled up, making a total over all length of about 
800 feet. 

.... , .. 

THE HEAVENS IN. MAY. 
BY HENRY NORRIS RURSELL, A.M. 

All other astronomical events of May are incompar­
ably surpassed in .importance by the total eclipse of the 
sun on the 28th, which is of add itional interest to us 
because i t  is visible in the United States. Though such 
eclipses occur at sOllle part of the earth's surface rather 
oftener than once in two years, on the average, the 
path of the moon's shadow is: so narrow that it passes 
much lllore rarely through any given region. Only 
three otber total eclipses have been visible in the East­
ern States d uring the present century-in 1806, 1834 
and 1869. 

The path of totality in the present eclipse begins in 
the Pacific Ocean, crosses Mexico and the extreme 
southern corner of Texas, passes out into the Gu lf, and 
enters the United States again near New Orleans, 
whence it passes in an almost straight l ine to Norfolk, 
Va. , and out to sea, as may be observed in the map pub­
lished in the SCIENTIFIC AMERICAN of April 21, 1900. 

OrQssing the Atlantic almost on the tl'tlck of the 
Mediterranean steamers, it transverses the Spanish 
peninsula, crosses to Algiers, and follows the north 
coast of Africa into the Tibyan desert. 

The shadow·path in the United States is about 50 
mi les w ide. Its central l ine passes ahout 10 miles 
north of New Orleans. 25 mi les north of Mobile, Ala. , 
10 mi les north of Oolumbus, Ga., 5 miles south of 
Greensboro, Ga. , Newberry, S. 0., and Wadpsboro, N. 
0., and 15-miles south of Raleigh, N.O. ,  and Norfolk, Va. 

These details are given in order to enable the ap­
proximate construction of thp eclipse track on any con­
venient map. The duration of totality in the United 
States varies frOID 1 minute 10 seconds at New Orlpans 
to 1 minute 40 seconds at Norfolk. 

Numerous  astronomical expeditions will ,  of course, be 
sent to observe the eclipse, and the chances of fair 
weather at different stations have been carefu l ly con­
sidered, and the most favorable ones chosen. The 
principal work wil l  consist of photographs and draw­
ings of the corona aud prominences, and observations 
of the spectra of the corona and the lower layers of the 
solar atmosphere. 

For those to whom the eclipse is a magnificent spec­
tacle, rather than an occasion for scientific work, the 
most striking phenomena wil l  be the onrush of the 
moon's shadow with the tremendous veloci ty of 2,000 
miles an hour, the sudden darkness, and the appear­
ance of the corona surrounding the black disc of the 
moon. 

At the time of eclipse Mercury is  about 2° 
west of the sun, and Aldebaran about 6° S. S .E. 
Both should be visible d uring totality. Venus will  be 
too near the eastern horizon, as seen from stations in 
this country, to be conspicuous. 

For those outside  the track of the shadow, the partial 
phase of the eclipse will still be well worth looking at. 
Along the coast near New York about nine-tenths of the 

. sun wil l-be hidden, and the decrease of light will be con-
spicuous, the sun appearing through smoked glass as 
a narrow crescent. 

However, since even one-tenth of sunlight is some 
60.000 times as bright as the strongest moonlight, 'day 
will by no means be turned into night for New York, 
even at the time of grpatest pclipse. 

THE HEAVENS. 

At 10 P. M., in the middle of May, the splendid con­
stel lations which make the evening sky of April the 
most brilliant of the year have all set excppt Gemini in 
the west and Auriga in the northwest. Before the 
brightest star, Oapella, of the latter constellation, is 
lost from the evening skies; it is worth while to note 
that it has recently been shown by spectroscopic evi· 
dence to be double, consisting of two components of 
almost e qual brightness which revolve about one 
another in  an orbit comparable in size with the earth's 
in a period of about 100 days . 

This" spectroscopic binary " is unusually interesting 
since on account of its relative nearness to the earth 
there is reason to hope that its components may be 

. separated visually with the aid of the greatest of pres­

.ent;day telescopes, thus giving us an accurate knowl­
edge of its mass and distance. 

Leo,is high in the west, and the Great Bear between 
him and the pole. Almost overhead shines Arcturus. 
and on the east is the semicircle of the Northern 
Crown, while further south, and near the meridian is 
Virgo, marked by the white star Spica. 

The Milky Way lies low along the eastern horizon, 
w i th several fine constellations near its course. 

In the northeast is the cross of Cygnus, now prone 
upon its side, and above is the blue· white Vega. Just 
rising in t.he. east is  Altai r and in thp southeast Scor­
pio lifts his claws well above the horizon, and the red 
Antares blazing i n  his heart, though his long curving 
tail is stil l  out of sight. 

THE PLANETS. 

Mercury is morning star during the earlier part of the 
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month, but too near the sun to be well seen. It passes 
superior conjunction on the 29th, and changes from 
morning to evening star. D uring the eclipse of the 
28th it will be conspicuous some 20 west of the sun. 
Observatiolls of its brightness at this time are planned 
by some observers, who wi l l  take advantage of the 
eclipse to observe it m uch nearer the full phase than 
has ever been done before. 

Venus is evening star in Gemini, setting nearly fOllr 
hours after the sun on the 1st, and about two and a half 
hours after sunset on the 31st. It is apparently ap­
proaching the sun. and is in reality rushing forward to 
come almost between the earth and sun next July. 

Its greatest brightness occurs. on the 31st, when it is 
fully one hundred times as bright as an average first 
magnitude star. Toward the end of the month its cres­
cent phase wi l l  be visible in a good field-glass, espe­
cially during twilight, when the glare of the planet is 
d iminished. 

. 

Mars is morning star in Pisces and Aries, rising about 
an hour and a half before sunrise, and very unfavor­
ably placed for observation. 

Jupiter is in Ophiuchus, north of Antares, and moves 
westward about 5° during the month. It comes into 
opposition on the 27th, rising ahout 7 P. M. , but is in 
an unfavorable position on account of its great south 
decliJ''', Ill. 

'l'he same statement applies with even greater force 
to Saturn, which is in Sagittarius, some 30° east of 
Jupiter, and about as far south as it can possibly get.. 
It rises about 1 1-P. M·. at the beginning of the month, 
and 9 P. M. at the close. 

Uranus is in the Scorpio, about 27f0 east and 1° 
south of Jnpit.er on the 1st. It is in opposition with 
the sun on the 31st, and may be distinctly seen with 
the naked eye on a e1ear moonlpss night, but is hard to 
distinguish from faint stars. By making two or three 
sketches, at intervals of a few days, of the stars visible 
with an opera-glass southeast of Jupiter, the planet 
may be identified by its slow westward motion. Its 
greenish color, visible in a field· glass, aids the search. 
Neptune is in Taurus, too near the sun to be observed. 

THE MOON. 

First quarter occurs on the afternoon of the 6th, full 
moon on that of the 14th, last quarter on the evening 
of thp 21st, and new moon (accompanied by the solar 
eclipse) on the 28th. The moon is farthest from the· 
earth on the night of the 8th, and nearest on the after­
noon of the 24th. 

The moon is in conjunction with Venus, though not 
closely, near noon on the 2d, with both Jupitpr and 
Uranus on the afternoon of the 15th, with Saturn Oil 
that of the 17th, Mars on the morning of the 271 b, 
Mercury on that of the 28th, a few hours before the 
eclipse, and finally with Venus again on the afternoon 
of the 31st. 

Princeton University Observatory, April 21, 1900. 
.. fe ... 

PARIS EXPOSITION NOTES. 

The portion of the Paris Exposition at Vincennes 
is even more backward than the sections in Paris prop­
er. Some of the buildings wpre only recently begun. 
The "Pauil lac" accident interfered greatly with the 
American Machinery Hall. 

The new hotels which have been built near the Troc­
adero have mptamorphosed the entire quarter of Paris, 
and have very much improved it. One group of hotels 
has 1,800 rooms, and at least three times that number 
of guests can be accommodated. 

The gates of the Paris Exposition are now closed at 
six o'clock in the evening. Then freight cars and 
wagons loaded with exhibits enter the grounds. Work 
is not interruptpd during the time that visitors are 
on the grounds. The moving sidewalk is now in good 
working order and is crowded all day long. It makes a 
complete tOl1r of the Exposition and will take the place 
of the Eiffpl Tower, and of the Ferris Wheel of our 
own last Exposition. 

We have already referred to a unique map of France 
made of precious stones which i l lustrates the enormous 
mineral wealth of the Ural district. The 106 chief 
towns of France are represented by precious stones set 
in gold. Thus, Paris is  indicated by a rubellite of pink 
color. O th er places are represented by such stones as 
emeralds, sapphires, tourmalines, chrysolite, beryls, 
aquamarines, amethysts, and chrysoberyls. The names 
of the towns are in gold and the rivers are made of 
platinum. 

• •••• 

DEATH OF THE DUKE OF ARGYLL. 

George Douglas Oampbell, Duke of Argyl l ,  died on 
April 24, after a long and active life as statesman and 
scientist. He was born in 1823, and succeede,] to h is  
father's titles in 1847. He t:>ok an active part in poli­
tics, and was wel l known as a theologian and publ ic 
speaker. His works of a scientific nature dpalt to a 
certain extent with theology. They include: .. The 
Reign of Law," "Primeval Man," "The Unity of Na­
ture," a work on religion and a sequel  to "The Rpig-n 
of Law ;" .. What is Science? " " Organic EVolution 
Cross-Examined." 



A NEW FOUl OF FIlIEll-CtEANtNG }lACHINE. 
An ingenious i llJprOVelliellt has been made by Faus­

t. ino Escalante, of Mel'ida, Yucat.an, Mexico, u pon fiber­
cleaning machines, wh ich ha\'e a wheel llJounted upon 
a central shaft and which are provided with peripheral, 
transversely-projecting bars coacting with a seg­
m ent-p late to cru�h and scrape manila  fibers .. thu� 

THE ESCALANTE FIBER-CLEANING }lACHINE, 

vpry considerably faci l i tating the separation of the 
fiber. Hitherto, transver�e scraping bars have been 
attached to the out�ide of a wheel having a smooth 
periphery, the bars project.ing at such a distance 
that the leaves are whipped over the edge of the 
bar, so as to break the fi bel'. Mr. Escalante has pro­
vided bars which project a lesser distance, so as to 
prevent the whipping of the fiber. He has likewise 
devised a very _illlple and effective means of centering 
the segment plate. 

The wheel's periphery is formed with transverse chan­
nels, in which adjustable scraping bars are designed 
to lie with one edge projecting beyond the rim. The 
bars are bol ted ill place in the m anner shown in Fig. 3 .  
Cupper or brass plates, cover the sections of the r im 
between adjacent scraping bars one end of  each plate 
extend ing into the channel and being he lel beneath 
tile scraping bars. Clamping' plates. secured to the 
wh(�el peri phery, hold down the other end of the cop­
p�r or brass plates. The; c(-instruction l imits t he pro­
jection of the scraper bars so that there i s  no possibi lity 
of the fibers' beillg whipped. The manila leaves are 
introduced betweelPthe wheels and the segm en t plate 
at that edge of the 
wheel where the scraper 
bars are farthest. ere­
moved from the ,<seg­
ment plate, and . are 
gradually worked acro�s 
the wheel until they 
h ave been operated up­
on by the opposite ea� 
of the scraper hars. 'Plte 
channels in which the 
bars are held are in­
c l ined, so that the ma­
nila will be moved tran�­
versely to the wheel. 

J eitutifie "mttieJu. 
the block fed by causin� the star wheel to strike any 
fixed ObjEoct, The block is thus gradually fed along and 
the tool made to take a series of cuts from the face of 
the segment plate. 

By this means the segment plate can be d ressed up 
after the machine nas been set up and can, therefore, 
be more accurately centered relatively to the wheel. 

The truing device, it is evident. will be espe­
cially serviceable in localities where no machine 
shop is at hand. 

• I •• " 
LARGE TRACTION ENGINES FOR SIBERIA. 

BY ENOS BROWN. 
A firllJ at San Francisco has recently manu­

factured two of the largest traction engines 
that have ever been t.urned out by any Cali­
fornia works. These, with six steel freight 
wagons, were forwarded to Siberia a few 
days ago for use at the eastern terminus 
of the Trans,Siberian Rai l way. 'fhough 
the distance across the Paci fic Ocean to 
their destination is only about 6,000 mi les, 
thEo illJpossibility of transferring from 
Vladivostock to the point of com pletion of 
the railway necessitated fowarding �hem 
by way of St. Petershurg, a d istance of 
nearly 14,000 miles. On arrival they will 
be put to work on the extension of the 
rai lway and hauling freight.. Should the 
experiment prove as successful as antici­
pated orders for a large number in ad­
dition wil l  be gi ven. The purpose is to 
use traction engines as feeders for tht 
main l ine of rail way in place of buildin� 
branch lines. The shipment is considere(' 

�ignificant as indicatillg the grad ual in­
erease of traffic and the  hopeful outlook 
for future business between the Pacific 
States of America and the newly devel­
oped portions of Si beria traversed by the 
railway. 

'!'he new traction engines are n ot only 
the largest yet madeon thecoast, but they 

combine certain improvemen ts which insure greater 
economy in the expense of operating, w i th simplicity of 
construction. They are of 50 horsepower an d  will haul 
a load of from 30 to 50 tons, depending u pon the quality 
of the road way. The boilers areupright with a diameter 
of 4 feet, and they were tested to 200 pounds. Each 
has 480 �quare feet of heating surface. 

Attached to the boi lers are wrought iron bed plates, 
6 X 1 inch, which form the main frames of all the ma­
chinery. To these are attached twin engines, 9,inch 
bore and 9-inch stroke, geared to the main inner cog-Ired 
periphery of the two large drive wheels. The height 
of the main drive wheels is 8 feet, with tires 26 inches in 
width. The steering wheel is 5 feet in diameter and 18 
inches wide. 'fhe total weight is 13% tons. An attach­
ment allows the engines to be Ilsed stationary if re­
quired. The water tank is 40 inches in diameter by 80 
inches long, with capacity for 500 gallons. Coal, oi l  or 
wood Illay be used as fuel. 

. I. I • 
ENGLAND'S recent purchases of horses for use. in South 

Afriea has affected thE': American borse Illarket. Sever­
al thonsand have been sold in Texas to the British 

LARGE TRACTION ENGINE FOR SIBERIA. 

AN I}lPllOVlm ENGINE VALVE-GEAR. 
A simple forlll of val ve-gear, designed to actuate multi­

ple rocking val ves, and to mO\'e these valves in either 
direction in ol'der to cause the engi ne to run for­
ward or backward, has been patented by Joseph H. 
Ansell. Fort Washakie, Wyo. Fig. 1 is a longitu.dinal 
section through the cylinder, showing the valves and 
steam ducts. as wel l  as the piston at the forward end of 
its stroke. Fig, 2 is a s ide elevation showing the valve­
gear adjusted to open the live-steam valve when the 
piston is at the forward end of its travel. 

Above the longitudinal bore of the cylinder is a l ive­
steam chest, and below the bore an exhaust-sbeam 
chest. Cylindrical rocking valves in the st.eam chests 
are seated in transverse bores of the cylinder in the 
thick portions of the wall. The valves have flat sides 
to reduce their thickne8s opposite the openings of their 

VALVE'GEAR FOR ENGINES, 

seats. Two diagonal steam-ducts intersect each val ve 
seat and the longitudinal bore of the cylinder near it.s 
ends. 

The mechanism for rocking the valves includes two 
parallel bars pivoted on the outer ends of the valves. 

A radius-bar is secured at one end on each valve, inter­
mediately of the parallel bars, and each radi us-bar is 
provided with ,a pin near its free end, and is offset to 
move over the paral lel bars. The end of a. jointed 
valve-rod is hooked to the pin of a radius-bar, and is 
reciprocated by a cam-block actuated by a cam-arm on 
the, transverse shaft of the engine. As the shaft ro­
t.ates, its cam-arm reciprocates the cam-block and 
hence the val ve rod, thereby alternately opening and 
closing diagonally opposite steam inlet and exhaust 
ports. By disengaging the valve rod from the one 
radius-bar and hookin g  it on the pin of the other 
radius-bar the direction of the shaft's rotation may be 
changed. 

• •• • 
White and Dark Meats In DietetiCS. 

In a recent series of articles, puhlished in a German 
medicrtl jonrnal, Drs. Offer MId Rosen quist deal wit.h 

the opinion that has 

The wheel, as shown 
in Fig. 1 ,  is also pro­
vided with a dove-tailed 
channel, e x t  e n d  i n  g 
across its rim, which 
channel is designed to 
receive the centering 
device, ilIustrated in 
Fig. 2. In this channel a 
hlock is mounted to 
s l ide provided with a 
projecting head having 
a hole extending paral­
lel with the channel, Weigh t, 13% tons. Horse power, 50. Hauling capacity, 50 tons on good roads. 

been accepted by many 
that white meats are 
more suitable for the 
sick owing to greater di­
gestibility and the pres­
ence of less uric acid and 
nitrogenous extractives. 
This belief is shaken by 
the analysis made by 
the medical llIen re­
ferred to, which show 
that while white meats 
such as poultry and 
fish do in certain cases, 
as fish and fresh veni­
son - contain less ex­
tractive and nitroge­
nous derivatives, the av­
erage amount does not 
appreciably differ in 
dark and white meats 
such as poultry, veal, 
beef, pork, mutton, etc., 
to make either prefera­
ble. They point out that 
t.he only way of limi ting 
the ingestion of these 
deleterious extracti ve 

and receiving the stem 
of a tool. The block and tool are fed across the 
face of the rim by a threaded bar carrying a star wheel. 
In order to true the segment plate, the block and tool 
al'e put in place, and work is started with the block at 
one end 'of the channel. The tool is projected at such a 
distance as to take a small cut from the inner surface 
of the segment plate. The wheel is then turned and 

government, at excellent prices. The armies of Euro­
. pean countries are constantly increasing in size. With 
this increase comes the need for more horses. Roughly 
speaking there are a mi l l ion horses required for mi li­
tary service upon a war footing ' in  all countries. The 
Russian army requires 300,000, France and Germany 
200,000 and England and the United States 100,000 each. 

and nitrogenous sub­
stances is by d im ini shing the alllount of meat taken, 
rather than by forbidding dark meats. They also 
asserted that among the extractives present in meat 

_ the most important ones are'by no means harmful, if 
taken in smal l quantities as is ordinari ly done. The 
same holds good as regards the other organic extraQ­
tives which are nitrogenous. 
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THE IVES SYSTEM OF COLOR PHOTOGRAPHY. 
THE KROMSKOP AND THE KROMSKOP CAMERA. 

The development of trichromatic color photography 
appears to have superseded experiment along the older 
lines, by which it was sought to obtain photographs 
in natural colors in the camera direct, and this fact is 
due largely to the work and writings of Mr. Frederic 
E. Ives, who must also be credited with the attain­
ment of the most perfect results by means of his Krom­
skop system, in which a " color record " is first made 
in a special camera, and then viewed in an optical in· 
strument wh ich is used like an ordinary stereoscope. 

In view of the fact that the Kromskop system has 
now been reduced to a remarkably simple and practi­
cal basis, and that it yields reprod uctions w h ich are 
astoni&hingly beautiful and reali"tic, we feel sure that 
our readers will  be interested in a somewhat  detailed 
explanation and description of the method and t he 
special apparatus devised for carrying it out. 

As long ago as in 1881, Mr. Ives made trichromat ic  
color prints from half-tone process blocks in the  prillt­
ing press, but it was not until 1888 that he announced 
the new principle which is the basis of his perfectel) 
methods, and by the application of which he then first 
demonstrated the possibility of accurate color repro­
d uction by an automatic process. This principle, very 
IJriefly stated, is that of making the three images of 
the color record by the action of mixtures of spectrum 
rays in accordance with Maxwell's color curves, and 
then optically combining the three images with pure 
spectrum colors, red, green, and blue, or by superposed 
prints in the complimentary colors, cyan blue, crimson, 
and canary yellow. The optical synthesis has always 
been Mr. Ives' favorite method, and the application of 
h is  new principle to this method involved an important 
d ifference in the character of the color sereens ern·· 
ployed in making the photographs and i n  viewing 
them, whereas, all other experimenters had em ployed 
the same color screens for both purposes-a fatal defect, 
according to this inventor. 

The first demonstration of the method was by means 
of triple lantern projection ; but, with a view to obtain 
the results by the simplest and most reliable means, 
aud to render them readi ly available to everybody, h e  
has succeeded i n  designing a n  automatic camera that 
is an exposure camera for making the negati ves, and a 
viewing device to show the perfect reproduction as 
readily as stereog-rallls are seen in the stereoscope. 
Many years before, Louis Ducos Du Hauron, in France, 
had endeavored to do the same thing, but he failed to 
recognize the distinct.ion which must be made between 
the taking and viewing color screens, and his viewing 
device was so crude and imperfect that there is no 
record of its ever having been exhibited in operation. 
Undoubtedly the first successfu I viewing device was Mr. 
I ves' " Helio-chromoscope," which attracted consider· 
able attention when it was first shown at the 
Royal Society and at the Royal Institution, in 
London, in  1892. This device, however, proved too 
complicated and delicate in its adjustments to meet 
commercia.l requirements, and the evolution toward 
greater simplicity and practicabil ity which has since 
gone on is a most interesting one. The present view­
ing device is called the " Kromskop, " and the abbre­
viation of mechanical and optical complications is even 

J t itufifit �tutritJu. 
larger, or in any way more perfect. Another simpler 
form of instrullIent has been recently devised, but only 
by f urther optical complica.tion, and by curtailing the 
apparent area of the i mage, both of which seem to be 
inseparable from any departure from the " step­
Kromskop " design. 

Mr_ Ives bas also devised the only cameras for 
making three images of the color record, identical in 

o 
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SECTIONAL PLAN OF TRI-COLOR CAMERA. 

THE KROMSKOP TRI·COLOR VIEW CAMERA. 

size and perspective on one plate, at one exposure, 
from one point of view. * His earlier cameras for this 
purpose, although efficient, were too delicate in ad­
justment for regu lar use. The perfected system ' i s  a 
" one-plate· one-exposure " process, as silllple in actual 
operation as the ordinary black and white phot.og­
raphy, and is carried out entirely with apparatus 
which appears to have realized the utmost possible de· 
gree of optical simplicity. 

The Krolllskop view camera, as shown in our en­
graving, contains, in addition to the essential parts of 

THE KROMSKOP, AN INSTRUMENT FOR VIEWING PHOTOGRAPHS 
IN THE COLORS OF NATURE. 

an ordinary camera, nothing · more 
than two prisms and three color 
screens in one framE', blue, red , and 
green,  designated G, R, and B. In 
making this construction Mr. Ives 
has very ingeniously  taken advan· 
tage of the property of a body of glass 
to extend the foca l  point of the rays, 
which form the images on those parts 
of the plate furthest removed from 
the view point. The camera is pro­
vided with a hinged cover having a 
handle on the upper side and a flat 
spring underneath for clamping the 
prisms. Referring to the diagram, 
A is a s imple achromatic lens, fo­
cused by means of a s l ip tube 01' rack 
and pinion, with a diaphragm at B ;  
the lens normal ly  focuses an image 
at a, which is perfectly defined to the 
ellges of the slllall image required, 
but in order to divide the light and 
form other images at D and E, the 
prisms, F and G, are so placed that 
their inner front .  edges partly cover 
the diaphragm aperture, which then 
appears l ike three j uxtaposed s lits, 
giving three practically, though not ab-
solutely, identical points of view. The 
light passing iuto the prisms is twice 

more striking than the abbreviation of the name from 
six to two syllables. 

'I'he  Kromskop, although sufficiently elaborate me­
chanically to make it an instrument of precision, con· 
tlists essentially of nothing Illore than a case and four 
pieces of colored glass. Neverthelestl, it seellls impossi­
ble that any reasonably simple construction could 
permit of showing all imase which sbould appear 

reflected, producing unrevel'sed images at D and E, 
which, owing to the greater distance from B to D and 
E than from B to a, would be of larger size than the 
middle imagt> and much out of focus, but for the fact that. 

* The Du Hanron carner., recently described in OUi columns has (opti­
cally) three points of view, one behind another, thereby introducin� differ­

ences of perspective, 8ize, and focus of the three images if the objects are 
wltbln a few feet of the camera. 
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the greater refractive index of the glass as compared 
with air, extends the focal point, so that the images are 
equal, except for differences of light and shade intro­
d uced by the selective color screens, H, H, H. It seems 
perfectly safe to say that no simpler optical device 
could possibly secure three images identical in size 
and perspective on one plate, from one point of view, 
at one exposure. 

The time of exposure is dependent upon the time re­
quired to impress the red and green images on tb .. 
sensitive plate ; for this reason the largest section 0 1' 
central port ion of the lens transmits the image direct 
through the red screen, while the blue violet and 
green pass through the side prisms. Referring to the 
view camera engraving there is located between the 
inner end of the prisms and the back of the lens pivot­
ed diaphragm shutters wh ich, when moved, one way or 
the other, by the extended levers over a gage observed 
on each side of the prisms, regulate the amount of 
light that is to pass th rough the prism. In this way 
the actinic value of the light on the plate is adjusted 
and proportioned so that the blue and the green rays 
will impress the plate ill a given time equally with the 
red rays, the latter req uiring the longest time. The 
plate holder, made of special length to fit the camera, 
wil l  be seen on the left of the picture. Special chro· 
matic plates are used. 

With this camera, the exposures on a landscape may 
be red uced to five or ten seconds, under the most 
favorable conditions. Advautage is taken of the same 
property of a body of glass to extend the focal point, 
in a somewhat more complicated camera, which, with 
a single point of view transmits enough light for por­
trai ture in the sl udio. 

Frotll each triple negative made in  these cameras, 
any number of positive color records, " Kromograms " 
can be prod uced by contact printing, as in making 
lantern slides, and when mounted on an iDgeniou� 
folding cardboard frame, they are ready for viewing in 
the Kromskop, as easily as a stereogram is seen in the 
stereoscope ; and the principal Kro l llskop, which is 
also a stereoscope, shows not only the colors but the 
effect of solidity as well, so that the very object itself  
appears to stand before the eyes. 

Referring to the larger i l l ustration, the general ap­
pearance and construction of the Kromskop, or vie w­
ing step instrument, will  be noted. It  is  ti l ted at a 
su itable angle to al low the light to fal l equally on al l  
the duplicate images. When viewed wit.hout any color 
record transparencies in place, the screen of the com­
bined colors has a bluish-white appearance. If one of 
the screens is shaded red, blue or green wi l l  appear. 
The red screen is located j ust above the viewing lens, 
on the next  step to the right is the blue-violet screen 
and vertical ly  below that is the green glass screen. 
.Just in front of t.h i s  is a green colored reflector which 
i l l uminates the green screen. In the i nterior, held in  
place by  spiral springs, are two green glass reflectors 
located under the blue and red sCretHlS, which possess 
the quality of reflecting the colored images above, 
without the secondary reflection which occurs when a 
c lear glass reflector is employed, and at the same time 
transmit the green lower i mage through them to tlHl 
viewing lens. The green image in i ts passage up wan ' 
through the green reflectors blends, first with blue rl' · 
flected image, and lastly with the red reflected i mage 
as the white dotted lines in the picture show. 'l'he 
three st6reoscopic transparencies secured together by 
flexible cloth joints (partly opened in  the engraving) 
are very readily placed on top of �everal steps and 
quickly adj usted to the proper. position. At the ex-

THE MINIATURE KROMSKOP. 

treme right corner of the picture is a ground glass 
screen for equalizing the l ight falling on the reflector 
when a clear sky cannot be had. The eye lenses not 
only magnify but cause the eyes to blend the two 
sets of images which constitute the complete stereo­
scopic pair, as in the ordinary stereoscope. The result 
is a single image in solid relief, and i n  the natural 
colors. The color record transparen<>ies simply shade 



or cut out certain portions of color, causing red or blue 
to predominate as the case may be, and thereby in 
their various gradations cause a harmon ious and pleas­
ing intermingling of colors, photographical ly  recorded, 
which reproduces an image in the natural colors of 
nature. 

One of our engravings shows another modified form 
more simple, non-stereoscopic, which gives a smaller 
though equal ly as perfect a color reproduction of the 
stp.p-Kl om8kop, and is called the miniature Kromskop. 

In this case the kromogram is made up of the three 
color record pictures on one plate; as wi l l  be seen at 
the right end of the picture, where one end of the trans­
parency projects upward. 

To avo id  distortion in viewing these images at an 
angle of 45°, Mr. Ives devised a special corre cting COlll­
bination, consisting of a prismatic lens and a p rism, 
observed in the center of the diagonally placed board, 
and j ust below the view aperture. One side of the in­
strument forms a hinged door, so that access can be 
had to the interior. 

R, B, (J, are the three color screens respectively red, 
blue and green, in  front of which the kromogram is 
pla.ced. The light passes through the kromogram im­
ages and the color screens in the direction of the dot­
ted lines, R, B, (J, the gl·een · being reflected by the 
si lvered mirror, marked P, and the other colors by the 
transparent colored glass mirrors, (J and B, along one 
line, through the prismatic lens on diagonal board, and 
the prism fixed j ust below the eye aperture. 

From a personal examination of these color record 
transparencies in the two viewing instruments j nst de­
scribed, we have been more than satisfied with the re­
markable natural blending of colors that were pro­
duced and were particularly interested in the quick, 
simple, yet scienti fic way in which all the adj ustments 
and resq.lts are obtained. 

Mr. Ives has constructed a color-projecting attach­
ment for lanterns which is very effective and accurate 
in its adj ustments. This we shall hope to descri be at 
another time. 

In  the correct optical rendering of photographic pic­
tures in the colors of nature, the Kromskop certainly 
can be com pared in  its effectiveness and importance to 
the phonograph as a reproducer of sound, or to the 
kinetoscope in the reprod uction of motion. 

A commercial use suggested for tbjs instru ment is 
that colored articles such as rugs, carpeting, and china, 
and other kinds of merchandise, can be presented in 
their original coloring to the prospective purchaser, 
and thus save the .expense of transportation and dis-
play of actual samples by the manufacturer. 

. 

We are informed that Mr. Ives is regarded as being 
the flrst to invent and protect by patents the only 
practical photo-chromoscopic apparatus that has been 
placed on public sale, and that !!Ieveral medals have 
been awarded to him by important scientific societies 
at home and abroad. 

. ' .  � . 
THE UPBUILDING OF THE Al'IIERICAN l'IIERCHANT 

l'IIARINE. 
The public has heard a great deal recently about the 

revival of American shipbuilding, particularly as re­
gards that branch of it which is devoted to deep-sea 
navigation, and we now take pleasure in presenting 
i l l ustrations of a fleet of a dozen American freight and 
passenger steamers which are being constructed on 
the Delaware and the Clyde. Eight of these ves­
sels are upon the stocks at the yard of the Wil liam 
Cramp & Sons Ship and Engine Building Co. , Phila­
delphia, while the other four are building at the ship­
yard of the Clydebank Engineering and Shipbuilding 
Co. , Glasgow. By far the most important of these 
boats are four large steamers of 12, 000 tons measure­
ment and 17 knots speed which are being constructed 
for the Red Star Line servica between New York and 
Antwerp ; two of which, the " Vaterland "  and .. Zee­
land," are being built by the Cramps, and the other 
pair by the Glasgow firm above mentioned. The boats 
will take rank among the largest afloat. They ·are 560 
feet long, 60 feet wide, and 42 feet deep. They are, of 
course, fitted with twin screws, and the twin engines in 
the case of the " Vaterland " and .. Zeeland " will bJl of 
the quadruple expansion type, and in the case of the 
other two boats, of the triple expansion type. The 
maximum indicated horse power will be 10,000. There 
wi l l  be accommodations for 800 first cabin, 250 second 
cabin and 750 steerage passengers. The cabin passen­
gers, both of the first class and second class, will  be 
carried in  the bridge deck house amidships, and the 
majority of the rooms will be deck cabins. There will 
be a certain number of first cabin suites, each of which 
w i l l  include a sitting-room, a bedl'oom, and a bathroom.  
O n  the  promenade deck, which will be  of  the generous 
proportions which are found on recent ships of this 
type, will be a large library and a smoking-room, while 
the first-class dining salon,  which is situated amidships 
on the upper deck, will be large enough to accommo­
date all the passengers at one sitting. 

'I'he second cabin accommodations will be amidships, 
chiefly in the deck house, so that most of these rooms, 
also, will be deck cabins. The dining salon will have 
tbe added attra.etioD tbat com.. from belns pla.oed 

near the center instead of, as is usually the case, at 
the stern of the vessel. A feature of these ships which 
is worthy of particular note is the successfQ.I attempt 
which has been made · to render life in the steerage 
more comfortable. The accommodations consist largely 
of two, four and six-berth rooms, all of which are well 
lighted and ventilated, while ample lavatory accom­
modations have been provided. A d istinctly modern 
innovation is the proviSion of a large social llall. 

From the above description it will be seen that these 
fine ships hold a position midway between the modern 
ocean greyhound and the modern cargo and passenger 
ship of 14 and 15 knots speed. They will make.the trip 
from New York to Antwerp in eight days, steaming 
about 17 knots an hour. The International Naviga­
tion Company, or the American Line, as it is more 
popularly known, for whom these ships have been 
built, is also having two steamers of similal' design and 
speed, but of 10, 000-ton measurement, constructed at 
Glasgow for the Philadelphia-Liverpool service. 

The Ne w York and Cuba Mail Steamship Company 
has under construction at the Cramp's yard three 
freight and passenger steamships which are to carry 
cattle, fruit and me rchandise bet ween New York and 
Cuba. They wi l l  be ranked as second-class vessels 
under the Subsidy Act of March, 1891 . The vessels, 
whose general appearance is shown in' the drawing 
on the front page of this issue, will contain three 
decks, in addition to h urricane and shelter decks. 
They will be built of steel with the usual cellular bot­
tom and watertight compartments, and will be pro­
vided with bilge keels to give steadi ness in a sea-way. 
It will be noticed from the illustration, they will have 
a high freeboard, a feature which will conduce greatly 
to good sea-going qualities and general. comfort. One 
of th ese vessels, the " Morro Castle," will be of 6,000 
tons measurements, 400 feet in length, 50 feet in width 
and 86� feet in depth. On a draught of 20 feet she 
will have a dead weight capacity of 8,400 tons of freight 
and 800 tons of bunk.er coal. She will be driven by two 
four-cylinder triple-expansion surface-condensing en­
gines with a combined horse power of 8,000. With this 
maximum indication the engines will run at 100 revolu­
tions per minute, when the boiler pressure is  170 
pounds to the square inch. The sea speed will be about 
18 knots per hour. T wo others are being bui lt which 
will be of 4, 500 tons gross measurement. They will  be 
841 feet long, 47� feet wide, with a depth of hold of 86 
feet. The draught will be 80 feet on a deadweight 
carrying capacity of 8,000 tons of freight, and 860 tons 
of bunker cool. The twin three-cylinder triple-expan­
sion engines will indicate 5,000 hOl'se power at 97 revo­
lutions per minute, when the boiler pressure is 160 
pounds to the square inch. The largest of these three 
ships will accommodate 150 first, 85 second and 100 steer­
age passengers, while the two sister ships of 4,000 tons 
measurement will accommodate 125 first, 85 second and 
100 steerage passengers. The speed of these three 
vessels will be about 17 knots per hour, as against a 
speed of 18 knots per hour for the " Morro Castle. " 

The Oceanic Steamship Company, which, for man y  
years has maintained a service between San Francisco 
and Sydney, N. S.W. , call ing at Honolulu, at our 
newly acquired island of Tutuela and at Auckland, 
New Zealand, is having three handsome vessels con­
structed at the Cramp's yard. and these, like those 
above mentioned, are steel veseels, of first-cl ass con­
struction with double bottom, bi lge keels and exten­
sive subdivision by watertight bulkheads. The new 
boats are 400 feet i n  length, 50 feet in  width and on a 
draught of 28 feet have a gross measurement of 6,000 
tons. The twin-screw, triple-expansion engine will in­
dicate 7,500 horse power and drive the vessels at an 
average sea speed of 17 knots an hour. The ships are 
specially designe d for the requirements of the long 
trip across the Pacific Ocean, the larger part of which 
lies within the tropics. The y are distinguished by 
the large port-holes and abundant means of ventila­
tion whiCh have earned for the old " Alameda " and 
" Mariposa, " o( this company, a well-deserved reputa­
tation. Because of the great distance between coal­
ing stations on this run, the ships are to be pro vided 
with the liberal bunker capacity of 2,000 tons. 

A l rhough the American merchant marine h as a long 
road to travel before it  reaches the proud position 
which it once held, the fine fleet of vessels depicted in  
our front-page engraving is cause for justifiable pride, 
and without indulging in over-sanguine expectations 
we may look upon it as an earnest of a great revival 
of deep-sea shipbui lding in this country. 

• • • • • 
The Latest Work of: the Palesti ne Exploration Fund. 

The Turkish government has granted the Palestine 
Exploration Fund a firman to excavate over an area 
of ten square kilometers, and the region marked out 
for the operations is on the borders of Shephelah , or 
old country. It  was found that three promiSing sites 
for excavation, viz. : Tell Judeideh , Tel l Zakariya, and 
Tell-es-Safi, could be brought within the limits of the 
permit. On October 26, 1898, work was begun at Tell 
Zakariya by Dr. Bliss and Mr. Macalister. It is a hill 
rising abruptly 850 feet above the Vale of Elah, and 
11 1,000 feet loDIJ aDd 4.GO f •• t broad. Dr. Blill fouu.d 01& 
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the top of the hill the walls of a fortress, to which six 
towers had been added at a later date. A large part 
of the area en(llosed by the walls has been excavated 
down to the rock. It has been proved that the fortress 
has been built after a considerable amount of d6bris 
had accumulated on the mound, possibly in the Jew­
ish period, The fortress was simply an enclosure for 
protecting- houses within, and the datable objects 
range from pre-Israelite to late Jewish times, with a 
small proportion of later objects. It appears to be 
probable that the place was inhab i ted when Joshua 
conquered the land : that it was fortified in  Jewish 
times ; that it was occupied until a later Jewish period, 
and that during the Roman period there was a brief 
occupation, after w hich it appears to have been de­
serted. Interesting potsherds have been discovered. 
Tell-es-Safi gives great promise and it is likely that it 
represents the Biblical Gath. 

• •  I • 
AutolDo blle News. 

It has been suggested that automobiles be named in 
the same way as a yacht. 

An exhibition of motor carriages under the auspices 
of the Austrian Automobile Club will open at Vienna 
on May 81 and will continue until June 10. 

There seems to be an excellent opening for the sale of 
motor cars in Spain. In many of the provinces there is 
not a very extensive railroad communication and 
there seems to be an excellent prospect for the intro­
duction of motor car. passenger and goods services be­
tween many places in the provinces of Spain. 

In a new automobile which has been designed for 
doctors' use, the doctor is his own driver. He sits in­
side and obtains an uninterrupted view through large 
glass windows on all s ides, the steering and manipulat­
ing devices being readily accessible from his seat. In­
side the body is also a apace for instrument cases and 
other necessary articles carried by a doctor. There is 
a headlight, reading light and side lights. The vehi­
cle is an electric one. 

Gottlieb Daimler, the inventor of the Daimler motor, 
died in Gel'lnany a short time ago. He became asso­
ciated with Dr, Otto some thirty years ago, and in their 
little workshop at Deutz, the Otto gas engine was con­
structed. Herr Daimler finally started in b usiness for 
himself and u ndertook the production of an engine 
using gas made from petroleum. According to The 
Automobile the first attempt to constl"Uct an automo­
bile at the Daimler works was about fourteen years 
ago. 

A series of eighteen questions has been prepared for 
the examination of Chicago automobile operatives. 
Regular examinations are required and the police are 
instructed to see that the ordinance is inforced. Good 
eyesight, sound hearing and a stable nervous system 
are required. The questions relate largely to the 
special type of vehicle which is to be used, also ques­
tions relating to the responsibility of operating a ve­
hicle on the public streets, whether the operator has 
ever had any accidents or not, e�c. The rules and reg­
ulations seem to be thoroughly common-sense and 
ought not to be objected to by anyone. Nothing wi l l  
hurt the automobile industry more than a series of ac­
cidents. 

At the recent German military maneuvers, four­
wheeled automobiles containing an officer and driver 
were used, for the most part, for the speedy conveyance 
of the elderly staff officers, and some of them ran at a 
speed as great as 80 or 40 llI iles an hour. I n  the 
Franco-Pl"llssian war a hard day's march of twenty-four 
hours for transport wagons was 50 miles. At the end 
of each march, the horses were useless. In the recent 
maneu vers motor wagons traveled 'at the rate of 7 miles 
an hour, and a day's work of ten hQurs was 70 miles. 
War authorities consider that the day is not far d is­
tant when train horses will  be replaced to a considera­
ble extent by petroleum motors. The Kaiser takes the 
greatest interest in  this new development, and a n Ulll­
ber of officers have been set apart to study motors and 
impart instructions to their subordinates. 

A bill was passed by the Wisconsin State Legislature 
on March 5, 1875, which virtually offers a prize of 
$10,000 for an inven tion. The Motor Vehicle Review 
recently investigated the law, which was fonnd on the 
statute books. The first section of the law enacts thil.t 
the sum of $10,000 shall be paid to any citizen of Wis­
consin who shall invent and, ,after five years continu­
ous trial and use, shall produce a machine propelled 
by steam or other motive agent which shall be a cheap 
and practical substitute for nse in place of horses and 
other animals on the h ighway and farm. Any ma­
chine  entering for the prize must perform a journey 
of at least 200 miles on the common roads of the State, 
on the continuous line north and south, propelled by 
its own power at an average rate of at least 5 miles per 
hour working t ime. The other sections provide that 
the vehicle must be of such construction and width as 
to conform with or run in the ordi nary track: of the 
common wagon or buggy and be able to run back­
ward or turn out to accommodate other vehicles. It  
must also be able t o  ascend and descend a grade of  200 
t •• t for a mile; 



ScIence Note •• 
The scientific results of the Norwegian Polar expedi­

tion will  soon be published. It will edited by Dr. Nan­
sen. 

Miss Catherin e  Wolfe Bruce who gave most gener­
ously for the advancement of astronOlilical science, 
d ied a short time ago. 

The Glasgo w International Exhibition opens May, 
1901, and application for space m ust be m ade not 
later than June 1 ,  of the present year. 

Prof. Alphonse Milne-Ed wards, the distinguished 
French n aturalist and Director of the Museum of 
N a.tu ral H istory of Paris, died suddenly Apri l 21,  in 
h i s  R ixty-fifth year. 

Color photography wil l ,  doubtless, in time be of 
great use for reprod ucing the medical and surgical as­
pects of di sease. Mr. hes has experi men ted upon this 
s u bject w i th h is • •  Kro l llskop. " It is easy to see its use­
fulness for lecturin g and teach i n g  pu rposes. 

TIlt' Amprican Geograph ical Society w i l l  no lon ger 
hold its public  meeti ngs in Chickering Hall, New York, 
as the b n i l d i n g  i s  soon to be  removed to give rOOI ll fOl' 
another structure. For n early a q uarter of a ce ntury 
t h e  soci ety has had the most celebrated explorerti and 
traveler in the world to add ress thelll . The society 
w i l l  soon begin the erection of a fine bui lding on 
Eigh ty-first Street, near the Muse u m  of Natural H is­
tory. 

A vol cani c  eruption has occu rred at the southeastern 
extre m i t y  of the island of Luzon. There are several 
ex t i nct volcanoes in this p rovince, b u t  Mayon h as al­
ways been m ore or less aet i ve. T h e  eruption took 
place on March 1 abou t 2 :30 i ll t h e  afternoon. Lal'ge 
stones were h u rled up, and final ly streams of red h o t  
l a v a  could be seen co u l's ing down the mountain side, 
and one of thelll ap pare n t l y  reached the sea some 6 
mi les away. O n  Marc h 4 the eruption seemed to be 
practically over, but stealll was still rising from the 
hot l ava and t h e  mountain was obscu red with smoke. 

San Francisco h as had q u i t e  an epidemic of fish poi­
son ing. Oyst ers have been a frequent cause of ptomaine 
poisoni ng. Most of the oysters consumed are obtained 
from beds situated i n  or about San Franci sco Bay, 
the waters of which, says The Pacific Medical Journ a l ,  
are never thorou ghly changed. There is considerable 
tide, but the stagnant water from the sewage of sur­
ro unding towns flows into bay. T h e  oyster, as well 
as the lobster, crab and shri m p, at'e natural  scaven­
gers, and they should be raised or gathered only in 
waters h aving no sewage pollution, and waters havmg 
free access to the ocean.  

The engineers and workmen on t h e  Jungfrau Rail­
way, who are obl iged to remai n a con�iderable time at 
an altitude of about 10, 000 feet. above the sea level, 
are apt to develop a disagreeable coin plai nt.  After 
eight or ten days they are seized w i th violent pains in 
several teeth on one side of the jaw, the gums and 
cheek on the same side becom i n g  s wollen. The teeth '  
are very sensitive t o  pressure, s o  that it  is  pai nful to 
eat. These symptoms i ncrea�e in se\'erity for three 
days and then gradual l y  disappear. 'All  ne wcomers 
appear to suffer from the same' complaint  and they do 
not have any recurrence of the trouble. 

The London County Cou ncil  has passed some by­
laws which are i nteresting. ' O ne of them forbids the 
use of flash or search l ights for a dvertising purposes. 
By flas h l ight is meant a l i ght used for the purpose of 
i l l u lll inati n g  or exhi biting words, signs, etc. , w h ich 
al ters s u ddenly in i ntensi ty, color or d i rection , and by 
searchl ight  is meant e very l ight excee d i n g  500 candle 
po wer, w hether in one lam p  or lantern,  or  a series of 
lamps or lanterns used together and projected as one 
concentrated l Ight,  alterin g  either i n  i n tensi t y ,  color 
or direction. The fine for every such offen;.e is  not 
to exceed five pounds sterl ing. Recommend ations 
h ave also been passed requ iring a sufficient  s u p port 
for every person stand i n g  on w i n d o \\'-� i l ls  for the p u r­
pose of cleani n g  w i ndows at all  heights abo\"e 6 feet 
from the ground.  Another by-law stops street shout· 
ing, and in a short time London will  probabl y  be the 
best regulated c i ty in the world as regards street 
n uisances. 

At the meeti n g  of the Department of Su peri nten­
dents of the National Educational Associa tion, at 
C h attanooga , 'rennpssfle, in 1898, a co m m i ttee w as ap­
poi nted to propose a plan for prosecuting a scien t ific 
inquiry for the determ ination of the factors i n vol ved 
in  the proper seating, l ighting and venti lating of school 
b u ildings. This committee made a report and t.he 
council  appoi nted a cOlll lll ittee and $2, 100 was appro­
priated for prizes. For the best essays s u b m i tted on 
each of the following topics a prize of $200 will be 
given : The seating, ligh ting, heating and ventilati n g  
of school buildings, a n d  for the second best ",ssay 
submitted on each topic, $100 will be offered . Each 
essay w i l l  be limited to 10, 000 words, and m ust be 
pri nted or typewritten,  must not be signed, b u t  the 
name of the author must be enclosed with it  i n  a 
sealed envelo fJe, and not mailed later than February 
1, 1901, to A. R. Taylor, Chairman of the Committee, 
Ewporia, Kan8&11. 

J t itutifit jtUtritlu. 
E ngineering N otes. 

The Pennsylvan ia Rai lroad Company is experiment­
ing with nickel steel rails. 

On a branch of the Northern Pacific Rai l way sub­
merged water tanks are used, means being provided 
for forcing the water out of the well with the aid of 
steam from the boiler. 

T here are thirty· three j ute mills in India, employing 
94, 540 persons. The m i lls contain 13,371 l ooms and 
over 278, 000 spindles. Nearly all of the mills are in 
the neigh borhood of Calcu tta. 

A British steamer is now bei ng loaded at Sparrow's 
Poi n t  to sail for Vladi vostock and will  carry the larg­
est cargo of steel rails ever taken from an American 
port by one vessel. The sh ipment will  amount to 
8, 700 tons. 

The importation of calci um carbide into Servia has 
been forbidden on the ground that acetylene would di­
min ish the val ue of the government petroleum monopo­
ly. It seems as though the same result could have 
been obtained by levy ing a heavy i m port duty. 

T h e  largest omokestacks wh ich have ever been 
man ufactured in the United States are now bein g  built 
b y  the St.  Louis Tran sport Company. 'r hey will be 70 
feet in circumference at the base and grad ual l y  taper 
to 40 feet in circ u m ference at the top. They will be 
200 feet h igh and wil l  cost about $20, 000 apiece. 

T h e  French authorities have recently built a new 
armored train. The locomotive is encased by a con ical 
h ood which d e velopes into the cylindrical envelope 
w i t h  w h i ch the cars are covered. At the ends of the 
cars the armor overlapS so as to give a rather serpen­
tine appearance to the train as i t  w i nds around a 
c u rve. 

There is to be a cordite fac tory b u i l t  i n  India. Elec­
tricity will  be used for motive and lighting pu rposes. 
The b u l k  of the cordite used in I n d i a  has been here­
tofore i m pOl·ted, and the govern lllent factory at Wal­
tham Abbey in England cannot supply it  in  sufficient 
q uantities, so that orders have to be place d with pri­
vate firms. 

The question of the righ t to use a bicycle on railway 
tracks h as j ust come up for decis ion. A Mi n nesota 
man devised an adaptation of a b icycle enabling i ts 
use after the manner of the regular rail road tricycle. 
The question of the right of. the rai l way com pany to 
prohibit the use of such machi n es is i n volved. I n  
maki ng answer t o  t h e  inqu i ry the  Comlll ission took 
the ground that the use of such a mach i n e  was in  the 
nature of placing an obstruction u pon the tracks of 
the t:ailroad company and, therefore, says The Rai lway 
Review, is  expressly prohibited by law. 

The Fountaine Marchand in Paris is to be demol­
i�hed in a short time. There are now n o  fewer than 
eleven fountai ns in Paris at which water is sold by the 
bucketful, the price being one centime, In 1860 the 
amount recei ved from thi'! source was 700, 000 francs, 
says The British Arch itect, but in  1882 it s h ru n k  to 
40,000 ' francs. Now. h owever, the guard ians of the 
fountains probabl y  !Sell a bucketful of water a month 
each. Their office, however, is llIai n tained as a com· 
fortable �inecure for superann u ated servants of the 
water com pany who receive $100 a year and gratuitous 
lodgi n gs. 

T h e  pI'oblem of transportation across crow ded water­
ways is uJod i fied by local cond itiol l�, among w.hich Olle 
of the most i m portant is  the amo u n t  of rise and fal l of 
the tide. Methods th

'
at are practicable for a small 

range of t ide, are i lu pract.icable when the' variation is  
extreme. Th u�, the feny floating pontoon landing 
system u n i versa l l y  in  use at Ne� York is impracticabl e  
in  suc h a place a s  S t .  Mal o, France, where the dail y  
variation of 4 0  feet i s  overcome b y  an elevated platform 
traveling o n  rails laid at the bottom of the harbor. 
Agai n ,  the med i u m  rise and fa ll  of 14 feet at Glasgow 
was overcome by Wm. Simons & Com pany, of Ren fre w, 
by the construction of the curious elevating platform 
ferry, i l l ustrations of which were given in the SCIEN' 
TIFIC _-\MERICAN of April 7, 1900. 

It is ordinari l y  rather d i fficult  to sam ple pig iron, 
but a s i m ple ' and effect i ve d evice for doi ng this work 
has been presented at a. mpetin g  of the A m erican In­
stitute of Mi nin g  E n gineers. It consists of an ordi· 
nary plu mber's gas T, over the leg of which is sn ugly 
fitted a small  tin cup to catch the drillings wh ich are 
made by a breast d ri l l  with a %,-i nch t w ist· bit workin g  
i n  t h e  al' l lt of the T. The forward A.rm o f  t h e  T is  filed 
down to a b l u n t  edge, over which i s  stretched a short 
piece of r u b ber tubing projecting a little beyond the 
end.  T h e  bottom of the inside of the front arm of  the 
T is  filed down at an angle to facilitate the passage 
of d r i l l ings i n to the c u p. The rear arm of the T is 

fitted with ,a t i ll ring, which holds in place a stiff spiral  
spri n g  which presses t h e  tool  firmly against t h e  metal  
bei n g  dri l led.  T h e  other end of the spri n g  is sup­
ported against a shou lder of the breabt d t·i l l .  The pro­
ject ing r u bber preve n ts the loss of any dl" il l ings and 
prevents the fi l l ing in of sand. A num ber of pigs can 
be sampled by makinlr small holeli ; thuli the avera"fi1 

ean bu obtailled. 
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ElectrIcal Not ••• 

The Chicago Electric Traction Company will possi­
bly abandon the storage battery system for the over­
head trolley. The former system has proved success­
ful on single lines. 

A similar system could undoubtedly be used to great 
advantage in libraries and in many places where Jight 
weights have to be transported a long distan ce at a 
high rate of speed. 

The Manhattan Elevated Rai lway Company, of New 
York, is  consi d ering a plan for providing its stations 
with inclined stairways. Such elevating means would 
have a capacity of 3,000 persons per hour. The stair­
ways will be run on the end less chain principle, and 
will be actuated by electricity. 

The Street Rail way Company, in Norfolk, h as com­
plied with an act recently passed by the Legislature 
to provide separate cars for colored people. The com­
pany which has done this is  the first street rai l way 
company to ohserve the law. By this arrangement 
the colored people are carried in trolley cars. 

An electrical ly-driven saw has been found to be of 
great use in s u rgery. T h e  shaft u pon wh ich it runs is 
con nected with a motor by a flexi ble spiral coil enclosed 
in a braided sheath. The machine has been extensi ve­
ly used in the larger hospitals, and operations that 
have been usually fatal with the old hand-saw, have 
been very successful with the new ones. 

N early all of the j ute mills i n  India are now ligh ted 
with electric lights. It was found t hat t h e  working 
people could work overtime u nder m uch better condi­
tions with increased pay in the electri c-l igh ted m i l l : 
the consequence was that the work m e n  flocked to t h e 
well-l ighted mil ls  80 that those m i l ls, w h i ch opposed 
the introd uction of electric l i ght were forced to pro­
vide it. 

An elect rical telpherage system h as been u sed 'W i t l i  
satisfaction in  t h e  offices of a German insurauce COIll' 
pany. A box for the purpose of carrying papers i s  sus­
pended from t h e  car and t h e  whole affai r is driven by a 
o ne-ten th h orse power motor. The current . is taken 
off from a bare coppet· wire by a trol ley w heel , and the 
ret urn cnrren t  goes t h rough the w heels and rai ls. A 
car can be ran fro m 3 to 5 feet per second, a n d  as the 
ends of the track do not form a part of the ci rcuit, the 
speed of the car is decreased w h e n  i t  reach es the end. 

The Intern ation al Tram ways and Light Rail ways 
Ex h i bition w h ich w i l l  be held in London, June 2 to 
July 4 of the present year, offers t w o  prizes ; one of 
$125 for the b est device fo r secur ing a d ry seat on the 
top of tram cars and olli n i b u ses in all condi tions of 
weath er, and the other a prize of $125 for the most 
practical and efficient li fe-saving gual'd or fender for 
street railway cars. 'The com rwti tors m ust offer a full­
sized model and pay a nominal fee. Applications are 
to be sent to The Tram way and Rai l way World, Lon· 
don , not later than J u ne 1. 

Liebenow considers that no attem pts in the direc­
tion of making dry secondary cells are li kely to be suc­
cessful. I n vestigations into the action of the second­
ary cells have shown that there are electrical concen­
tration currents set up, w h ich tend to convey the acid 
in the pores of the plates from poi nts of maximum to 
poi n ts of mi n i m u lll concentration. 'l' h ese cu rrents are 
n ecessary to equalize the ' strength of the acid, and 
effect this  far more rapidly t han w o u l tl be done by 
diffusion acti n g  alone. When a gelatinous el ectrol yte, 
or a dry non-cond ucting powder is  i n t rod uced be­
t ween the p lates, t h i s  equalization i s  prevented and 
the cell i s  S0011 ex hausted . 

T h e  Shawinigan Falls  w i l l  be ut.i l ized for the pur­
pose of genemting electric i ty, ' w iJ ich w i l l  be trans­
mi tt.ed to Montreal for use. The works consists of a .  
canal, flu mes, etc. , which w i l l  de velop 30, 000 horse 
power, and this  amount can be i u c reased if necessary . 
The cunent w i l l  be delivered to man u fact u r i n g  estab­
lishments at Shaw inigan Fa l ls  d u l"ing the co ming 
sUlll mer. T h e  power wi l l  not be trans m i tted to Mon· 
treal u n t i l  the spri ng of 19( H .  The translll ission l ine 
w i l l  be a l i tt le less than 80 m i les in length and wil l  run 
along the Great Northern Rail way, w h i ch is now be­
i n g  com pleted. At fi rst 5, 000 horse power w i l l  be de­
l ivered in JYion treal and this alllount w i ll be increased 
to Illeet the delllan d .  

M. Marcel Delmas, 10 Bonlevard E m i l e  Augier, Paris· 
Passy. has charge of  the report of the " Congres d e  
Mecanique de I' Exposition Universelle," in the d epart­
ment of applications of electricity to the various ap· 
paratus of haulage, hoisting, etc. (i nc luding crane�, 
elevators, wi nches, swing- b r i dges, p U lll pS and other  
such mechan isms), and part icularly desi res i n format i o n  
regardi n g  the economic s i d e  of the matter. He reo 
q u ests that a l l ,  whether inten d i ng exh ibitors or others, 
who are wil l ing to assist in the collection of t h i s  data, 
send h i m, at the add ress gi ven above, statements of 
costs .of i n stallat.ions, of exploitation and incidental 
expenses ; especia l ly w h ere a comparison can be made 
with costs of the older systems under si milar circu m· 
stanee�. All  p U b l i cations, and i l lustrations wil l  be wel­
come, i f  authentic and exa<lt in statements of facts aud 

data. 
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THE LANGEN SINGLE-RAIL SUSPENDED RAILWAY. 

Among the man y systems which have been proposed 
for the construction of a single-rail railroad, there is one 
which has been so far realized that it is to-day in  par­
tial operation, and is in a fair way to be completed. 
About half the system was in working order some 
twelve months ago, and

. 
the whole line, which 

J tieutifit �metttau. 
which they run. The girders, which are generally of 
about 100 feet span, are carried upon two different 
styles of support. Where the railway is located illlme­
diately above the Wupper River, the A-frallle style of 
pier is used, while in the subm-bs of towns through 
which the line passes the trusses are carried upon 
large inverted U-frames. The A-frames consists of two 

rectangular,.latticed struts, 
which are uni ted at the 
top by a rectangular plate 
yoke. 

CONSTRUCTION BENEATH THE MAIN RAILWAY VIADUCT OVER THE 
WUPPER RIVER. 

'1'he railway throughout 
its entire length is dou ble­
track, with a loop at each 
terminus. The maximum 
grade of the line is 4� per 
cent. , and the sharpest 
cnrves have a radius of 295 
feet. It should be men ­
tioned that in ol'der to give 
the whole structure longi­
tudinal stabil ity, rigid 
double A· frames, with a 
broad, fixed base, Ill'e in­
trod uced at in tervals of  
about 900 feet, the inter­
mediate A-frames being 
provided with ball and 
socket join ts. By this  ar­
rangement the i l l termedi­

covers a total length of 8 '3 miles, will be opened to the 
publ ic during the present year. 

We are all more or less fami liar with the so-called 
single-rail systems which have in the past attracted at­
tention, among which m ight be mentioned th€' Meigs 
system, the Lartigue, the Decauvi l le, and that of E. M. 
Boynton, the remains of wh ose bicycle railway may 
st.i l l  be seen in the vicinity of Coney Island, New York. 
Although the term single-rail  is used in  speaking 'of 
these rai l  ways, in reality they are dependent upon two, 
and in some cas€'s, three rai ls  for stability; for, al­
though it is true that the ca" rying of the load is per­
formed by a single rail, the designers have usual l y  in ­
troduced one or more auxil iary rai ls, w hose duty it is 
e ither to preserve equilibriu m, as in the case of the 
Boynton railway, or to prevent oscil lation, as in the A­
frame system of Lartigue. 

The Langen mono· rail rai lroan , which forms the sub­
ject of our illustrations, is named after its designer, 
Eugene Langen, who was led to turn his attention to 
the designing of a single-rai l  rai l way in the endeavor 
to overcome difficulties of transportation in connection 
with some sugar works, of which he  was the owner. 
Strictly speaking, his system is the first to which the 
tenD mono-rail is applicable, for while it is true that 
the Decauville railway makes use of only one rail, 
in thi8 case it is necessary that the cars be steadied by 
means of transverse shafts, which are supported by the 
operati ves pushing the cat·s, or by the draught animals 
employed to haul them. 

ate posts, or A-frames, as the case may be, are free to 
move in a longitudinal direction and accolllmodate 
themsel ves to the expansion or contraction of r.he sup­
ported spans. The cars are suspended from two two­
wheel motor trucks, which are attached to the roof of  
the car, one at each end,  the distance bet ween the trucks 
being 26)4 feet. The truck frame, as will be seen from 
the. illustration,lcurves closely around the longitudinal 1-
beam upon w hich the track rai l is carried, with a view 
to preventing the possibility of the wheels j u mping the 
rail. The motor is carried on the outside of this truck 
frame and in position mid-
way between the  two 
wheels, and it receives the 
current by means of a slip­
shoe and a contact rai l ,  
which is carried on the 
bottom of the lateral girder, 
a little t.o the inside of the 
main supporting I-beam. 
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When we consider that the length of the spans 
averages about 100 feet, it will be seen that the 
structure has been designed with a due regard to 
economy of material. The cost of construction of the 
line was from $200,000 to $225,000 per mile, including 
the foundations and the stations. If we include the 
cost of the equipment, which provides a sufficient num­
ber of cars to allow the trains to be started at from 
two to three minutes intervals, the total cost per mile 
will be a.bout $265,000. 

• • • • • 
Purification of Acetylene. 

Chromic acid may be used to advantage for the puri 
fication of acetyl€'ne, as has been shown by Ulhnalin 
and Goldberg. The phosphorus and sulphur contained 
in different sam ples of acetylene which had been puri­
fied by d i fferent met hods were est imated by analysis, 
and the results show that ferric and chromic salts have 
no purifying effect upon commercial acetylene, and 
that cu prous chloride removes the hydrogen phosphide 
but not the organic sulph u r  compounds. On the other 
haud, chromic acid h as been fo u n d  to absorb not on ly  
the  phosphorus COtll pound�, but  al lllost a l l  o f  those 
con taining sulphur. The results of the ir  experiments 
show that pure acetylene is not attacked by  the 
chromic acid solution, and that the quantity of the 
solution required to purify the gas depends only upon 
the quantity of gas to be treated and the amount of 
impurities it contains. 

It  appears from the observations made by F. B. 
Ahrens, that the mixture sometimes used to purify 
acetylene, made up of bleaching powder or other 
materials, gives off considerable heat and the action is 
accompanied by an evol utIon of chlorine. For in­
stance, bleaching powder and sawd ust are now used to 
remove the sulphur and phosphorus compounds pres· 
ent as impurities in comllJercial acetylene, and in this 
case it  is found that the gas, after passin; through the 
purifier, contains a large amount of a chlorine com­
pound. Besides, after a short t ime, the mixture be­
comes strongly heated and loses its purifying proper-

The rail way under consideration extends be­
tween the towns of Barmen and Elbel'feld, which are 
situated in the picturesque Wupper Valley. The su­
perstructure, or rai lway proper, consists of a system of  
latt iced lonllitudinal girders, one vertical and two hori­
zontal , assembleu into the form of an I-section, the 
main girders, forming the web of the I and the 
lateral girders, which give the necessary horizon­
tal stiffness, serving as the top and bottom flanges 
of the I. Diagonal tie-rods extend frolll the up­
per panel points of the central girder to a con­
nection w i th the chords of the bottom lateral 
gi rder. The last mentioned chords consist of steel 1-
beams, and upon their upon their upper flanges is laid 
the  single T-rail ,  from which the cars depend and on 

The style of t�e cars i s  
shown clearly in the ac­
companying i l lustrations. 
They can accolIJmodate 
fifty passengers, and each 
car is divided into first and 
second class, and sllJoking 
compartments. The mo­
tors are of 36 horse power, 
and the maxim u lll speed, 
between stations, is abou t 
25 miles an hour. As it 
takes only about 15 sec­
onds to reach full  speed, 

THE INVERTED U·FRAME PIERS USED ON SUBURBAN STREETS AND 
HIGHWAYS. 

the average speed, in-
cluding stops, over the whole l ine, is about 19 miles 
per hour, and this in spite of the fact that there are 
eighteen stations on the road. The trains are ordinarily 
made up of two cars, but the station platforms are 
made sufficiently long to accomlllodate four-car trains  
whenever the  development of  traffic cal ls for them. As 
each car carri€'s its own motor, the speed wi l l  not vary 
with the weight of the tra in.  , The system is fitted with 
an automatic block system, i n  w h ich the signals are 
rp�ll lated by the car itself, and, cons€'quently, the head­

A TWO·CAR TRAIN ON THE LANGEN SINGLE·RAIL SUSPENDED 

RAILWAY ABOVE THE WUPPER RIVER. 

way between the trains 
l IIay be reduced, i f  desired, 
t o  two minutes. An effi­
cient system of b raking is 
used, chief reliance be­
ing placed upon the West­
i n ghouse pneumat ic brake, 
with which all cars are 
fitted. The speed may also 
be controlled by a hand 
brake connected up with 
the fi t t ings of the West­
inghouse brake, and also 
by an elect.rical brake ; 
while an emergency stop 
may be made by revers­
ing the motors. 

In that portion of the 
l ine which is built above 
the river, the total weight 
of the structure, including 
the supporting struts, or 
piers, is less than 850 
pounds to the foot, while 
the weight of the portion 
above the roadways, where 
the inverted U-posts are 
used, is 785 pounds. 

ties. This result is not dl\e to the action of acetylene 
on the mixture ; this has been pr ved by the fact that 
when bleaching powder and sawJust are mixed with 
water, a considerable rise of temperature takes place. 
This is more or less rapid and is accompanied by the 
evolution of chlorine and water vapor in large quanti­
ties.  That the artion · is due to the sawdust appears 
from the fact that when the latter is added to a cold 
solution of calcium hypochlorite the temperature ris€'s 
to 95° after a short time. On the other hand, no 
change of temperature is.  observed when pure and 
finely divided cellulose is usen in place of the sawd ust. 
There is no doubt that it is the lignin  of the latter 
substance, which reacts. with the hypochlorite. This 
inconvenience resu lting from the use of sawdust may 
be entirely overcome by mixing the bleaching powder 
w ith some inert substance such as infusorial earth, 
powdered coke, brick .d ust, etc. 

• • I • 
Iodine In Sea "' ate.'. 

In a contribution to the debated question as to the 
allJount of iodine present in sea water, A.  Gautier states 
that in the form of inorganic salts practically no trace 
exist in the water of the open sea. In the form of or­
gani c  compounds, however, a considerable amount of 
iodine is found, amounting in an insoluble condition 
to 0 '52 parts per mil l ion, and as dissolved organic 
iodine, 1 '8 parts per million, giving a total of organic 
iodine of 2 '32 parts per million.-Compt. rend., 128, 
1079. 

. . . . .. 

THE United States Marine Hospital Service has a 
new disinfecting steamer for use at Havana. It is 
named the " Sanator," and has a furmaldehyde appara­
tus, sulphur furnace and bichloride of mercury ap­
paratus. There is probably not a harbor in the world 
where a vesliel of this kind is much needed as s(} 
Havana. 
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EFJ'ECTIVE DITCH-DIGGING .ACXID. 
Judged by the test that " handsome is that hand­

some does, " the ditch-digging machine which, by the 
courtesy of J)hn A. McGarry & Company of Chicago, 
we are herewith enabled to illustrate, is one of the most 
succelSsful substitutions of hand for machine labor in " 
excavation that have recently appeared. The company 
mentioned has recently been carrying out improve­

ments on the Evanston Park addition to North 
Evanston, I l l . ,  which involved the construction 
of several miles of sewer and water ditches ; 
and in looking ar'ound for some more expedi­
tious and less expensive method than that of 
hand labor in d i �gi ng these trenches, they autho­
rized Mr. Rich ar'd Dalton. of Will mette, to con­
stl'uct a ditch-d igging machine for the purpose. 
Mr. Dalton had been experi menting for a con · 

siderable time with a mechan ical ditch-digger, 
and the rough trial machine which was built for 
the contractors proved so satisfactory that it  
entirely superseded hand labor in  such classes of 
materials as were suited to its

' 
operation. We are 

informed that, although it was somewhat clumsily 
b uilt, as is evident from the i l lustration , the 
machine proved something of a revelation to the 
engineers of the city of Evanston, showing unex­
pected efficiency. The loosen ing op of the ma­
terial is performed by a set of p lows which are at­
tached to pivoted arllls on a heavy wooden wheel, 
12 feet in diameter. The wheel is driven by a 
sprocket chain which is carried around a smaller 
sprocket wheel, keyed on the shaft of a portable 
engine which forms part of the machine. The 
plows referred to extend a little beyond the 
mouths of a set of buckets, four of which are 
carried on each side of the wheel. As the wheel 
rotates the plows loosen up the earth, which falls 
from the plows into the b uckets as they rise from 
the bottom of the trench. 

The b uckets are carried at the outer end of 
the pivoted arms, the inner ends of which are 
attached near the axle of the wheel .  During the 
part of the travel of the wheel in which the 
buckets are filling with the loosened material, 
the arms are locked, but when they reach a 
point a little above the l evel of the top of the ditch , 
the catch releases and they swing out on each side 
of the machine, and a l ittle later in  the re volution of 
the wheel elllpty their loads on either side of the 
trench. Further on in the revolution they are thrown 
back by their OWIl gravity toward the wheel, and are 
auto llJat.ically locked in position, ready to take u p  
another load a s  they s w i n g  through the d itch. '.rhe 
machine is mounted u pon low wheels, and it  is moved 
forward as the diggi ng proceeds by means of 300 feet 
of chain, one end of which is made fast to a post which 
is driven into the groll u d  for the PUI'pose, the other 
end being drawn in by meaus of an arrangement" of 
ratchet wheels and chai n pulleys , operated by the en­
gine that drives the excavating wheel. 

Provision is made for vary ing the width of tl;te exca­
vation anywhere between 30 and 72 ii-lChes, and this is 
done by placing l iners be­
tween the tire of the wheel 
and the radial arms. By 
means of a rocker-arm lllech­
anism which is pivoted on 
the "road wheels of the ditcher 
the trench can be dug to any 
depth up to 8% feet with a 
machine of the size shown 
in our illustration . Some 
idea of the remarkable capac­
ity of the excavator may be 
gathered from the fact tbat 
when working in what is 
designated as a very

" 
tough 

kind of stony hard-pan, it 
has dug a trench 3 feet wide, 
6 feet deep and 460 f e e  t 
long, in a day of nine hours, 
only four or five men being 
req uired to operate t,he digger. 
This, it wi l l  be seen, approxi ­
lllates a rate of 1 foot per 
m inute ; and 'that th is shou ld 
be done under the super­
vision of such a small work­
ing force, shows that the 
machine is a great savel' of 
hand labor. From the end 
view, showing the excavated 
trench, it will be seen that 
the d itch is cut with exact alignment and a fairly 
regular cross-section. 

• 1 . t  • 
THE western oi l  district at Los Angeles shows a 

steady output, and we have been favored by a corre­
spondent with an accou nt of the remarkable increase 
in the wells, following the earthquakes in the vicinity 
of San Jacinto. The earthquakes occurred at Christ­

mas, and resulted in the dist urbance of a considerable 
area. 

J titutifit �lUtritJuc 
Aeronautical Progrellllll In France. 

'.rhe question of military ballooning has been made 
the subject of considerable study in the French army, 
and at the present time a very effective organization of 
this service has been established, this having been car­
ried out on the lines of previous experience with the 
balloon in mil itary work. This dates as far back as 
1794, when, shortly following the celebrated experi­
ments of Montgolfier, an aerostatic station was est-ab-

END VIEW SHOWING TRENCH AND SPOIL BANKS. 

lished at Mendon , near Paris. This was afterward re­
newed in 1878. and has no w become the centl'al 
aerostatic station of Calais. Besides this central es· 
tablishment, a number of sub-stations and magazines 
have been established throughout the country. 

The captive " balloon of the regulation model is of 
spherical form and is divided into three categories : 
First, the normal balloon havi ng a volume of 540 cubic 
llleters, capable of carrying two aeronaut� , besides bal­
last and accessories ; second, an auxiliary balloon con ­
taining about 260 cubic meter's, for one  aeronaut ; 
lastly, balloon·gasollJet er, used to carry a reserve of 60 
cubic meters of gas. Besides these forms, some of the 
stations on the frontier are provided with material for 
making free ascensions, consisti ng of a balloon of 900 
cubic meters, which is inflated witb illuminating gas 
or hydrogen. For the en velope of the captive balloon, 

MACHINE FOR TRENCH AND DITCH EXCAVATION . 

the best material has been found to be Chinese pongee 
silk, which is a tissue both l ight and flexible ; it  is made 
i mpermeable by a special varnish , this being very ad­
herent and not attacked by the air ; it besides does not 
injure the fabric to any extent. 

The sphere of the balloon is made up in the usual 
way by segments , and at the bottom is a kind of sleeve 
used in filling it. At the t.op is placed a valve of spe­
cial construction, designed by Col. Renard, which 
permits the areonaut to let the gas escape progressively 

and in the desired quantity, in the case of a slow de­
scent, or, on the contrary, to rapidly empty the balloon 
in case a grave acciden t  makes it necessary to descend 
quickly. The network of cord of the usual form, sup­
ports the basket, wh ich is made of osier, well consolidat­
ed and made mdeformable by a frallle work of iron and 
hardwood. It is arranged for two men, besidE:'s the 
ballast and the different instruments and appl iances, 
among which may be mentioned a combined ladder 

and anchor. This consists of a metallic fold i n g  
ladder carrying a t  intervals a kind o f  grapne l  
designed t o  catch upon the grou nd. When un­
folded, the ladder has a length of 5 meters ; it is 
used especially for landings which are attended 
with some risk. This event m ust be provided as 
the balloon may break its attaching cable and 
make a free ascension. The cable used is of 
steel, especial ly " constructed for lightness ; "it 
weighs only 115 gram lll6s per meter, and on ac­
count of its small weight a height of 1 ,000 meters 
mil.y be given the balloon. The cable is rolled 
u pon a revolving drum, operated by a borizontal 
steam engine which controls the maneuvers of 
mounting or descent. The drum and en gine are 
installed upon a vehicle adapted for the purposE:', 
and the balloon may be thus towed behind a 
column of the army on march. 

For the  inflation hydrogen is usual ly emp loyed. 
At the Calais station a process has bE:'en designed 
for its rapid prod uction by passing a current of 
acidulated water over z inc turnings. Neverthe­
less, although the process is simple aud cheap, 
it  has the great inconvenience, for mi l i tary use, 
of requiring an installation wh ich, al though port­
able, mllst be fol loweli by the necessary supplies 
of- acid, water, metal, etc.,  and besides, it takes a 
certain time to produce the vas in this way. Th i �  
difficulty i s  avoided by conducting, behind the ba l  
loon, the  hydrogen cOlll pressed in  steel tu  bes pro­
vided with a stop · cock, at a pressure of 200 atmos­
pheres. The tu bes are carried on a wagon as­

signed for the purpose, which takes eight tubes 
as a load. It rE:'quit'es sixteen tubes for the normal 
charge of a balloon, and to give an idea of the 
rapidity of this method, the results obtained at 

t he ti me of the annual maneuvers may be cited. The 
aerostatic section arri ves at the point decided upon 
for the ascension, the bal loon is equi pped, inflated, 
provided with its basket and connected to the wind­
lass upon the veh icle, read y to ascend, all these opera­
tions being carried out in half an hour: 

The aerostatic equipage designed for use in  t ime of 
war is placed in the different engineeri ng establish 
ments of the army and at the central post of Calais. 
It is distributed in a certain number of aerostatic 
parks, specially equipped for the purpose. A park of 
this kind includes two balloons of normal type, one 
auxiliary balloon, a wind lass vehicle, a tender for the 
engi�. a wagon for the accessories, and six tube 
wagons. The personnel consists of a certain number 
of sections of field aeronauts, each section having three 
officers and 78 men. The first four regiments of mili­

tary engineers , have each a 
cOlllpauy of aeronauts, and 
these are designed to f urnish 
the field sections, as well as 
those req u i red at the maga­
z ine stations, etc. The cen­
tral establishment of Calais 
has the general supervision of 
this department of the army, 
and is charged with the con­
struction and keeping in order 
of the bal loons, as well as the 
study and experiment relating 
to aerial navigation in gen­
er·al . A series of experiments 
is now being carried on un­
der the sll pervision of a corps 
of officers who have made a 
special study of the q uestion 
and to w hom are d ue a num­
ber of inventions and ingeni­
ous dispositions which have 
contributed to the successful 
operation of the system. 

... . ... 
IN brE:'a k i ll� calcium cal" 

bide slllall pieces afe apt to 
fly into the eye . As calci u lll 
carbide is decomposed by 
water it becomes very hot 
in doing so and yields slaked 

l i llle as a product . Should an accident of this kind 
happen it has been suggested that the eye should be 
wiped out with oil ,  or with a solution of sugar. This 
ad vice' is not particularly good , however, and probahl v 
the most effieient means of cleani n g  the eye is to use 
large quantities of tepid water. The sufferer should 
plunge his head into a pai l of water and open his eye 
if  necessary, and if the pai n is so great that he cannot 
open it very w.el l , it may be stretched open with the 
fingers. Absolute cleanl iness is very important. 
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Deep Bore Hole. and Shan". 

The deepest oi l well which has yet been sunk in this 
country is abou t  twenty- five miles from Pittsburg i n  
t h e  valley o f  t h e  Monon gah ela Ri ver_ A fe w months 
ago the hole had l een d ri l l ed to a depth of 5, 532 feet, 
and then work was suspended on account of an acci­
dent; owing to a break in the rope, a thousand feet 
of it, with the tools, dropped to the bottom and at last 
accounts men were at work fishing for the lost supplies , 
says T h e  New York Sun_  It is intended to Si n k  the 
well  to a depth of 6,000 feet.  This  b reakage is  the 
chief d ifficulty in the way of making d eep borings_ 
When the artesian well was dug at Grellelle, Paris, 
a length of 270 feet of bori ng rod broke off, and fel l  to 
the bottom uf the hole after a depth of 1 , 254 feet had 
been reached. It  req u i t'ed nearly fifteen months of 
constant labor to pick out the broken parts, and the 
drilling could not, of course, be resu med unti l  they 
h ad been removed. At present there are only t wo bor­
i n gs in t he world, which are any deeper than the 
Monongahela one and they were both su n k  i n  Germany 
at the expense of the government to ascertain the 
thickness of the coal meas u res, and the greatest depth 
was obtai ned at Paruscho w i t z ,  i n  Upper Siles ia,  where 
the diamon d  drill has penetrated to the enormous 
depth of 6,570 feet, and the second is near Sch ladebach 
near Leipsig. The fol lowing is a list of the deepest 
bore holes. 

Feet. 
Paruschowitz, Upper Silesia._ . . . . . . . . . . . . . . . .  . . . . . . . . • • . • . . .  6,570 

Schladehach, near L�ipsig .  . . . . .  • • . . . . . . • • . • . . . . . . . . . .  . .  . . . . .  6,265 
Monongahela (thUB far sunk) . . . . . • • • . . . . • . . . • • . . . . . . . . . . . . . . .  5,532 
Wheehng, W. Va. . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ' "  . 4,920 

Sperenberg (gypsum beds near Berlin) . . . • . . . • . .  _ . • . . . . . . . . • .  4.5,j9 

Lieth, near Altona . . .  . . . . . . . . . . . . . . . . • . . . . • . • • • . . . . . . . . . .  4,388 
Eu, near StaBBfnrt . . . . . . . . . . . . . ' . . . . . . . • . . . .  • • . • • • • . • • . • .  . 4.241 

Lubthen, in Mecklenburg . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3,949 

St. LOllis. Mo. . . . .  . . . . . . . .  . . . .  . • • • . . . .  . . . . . . . . . . . . . . .  . . •  . . 3.843 

Sennewitz, near Halle . . . .  • • • • • • . . . .  . . . .  . . . . . . . . . . .  • • . .  . . .  3,644 
Inowrazlaw, Posen . . . • . . • • . . . • . . . . • • • • • • • • . . . . . . . . . . . . . . . . . . . 3,1 24 
FriedricnB�ue, near Aschersleben . . . . • . . • . . . . . . . . . . • . . . . . . .  3,512 

Most of (,h e  artesian wells in this  country vary from 
200 to 1 ,000 feet in depth, and the average depth 
of those sunk for irrigation in the western part of the 
country ill 210 feet. When shafts are ccnsidered this 
country h as the deepest. O n e  on th e Houghton Pen­
insula was begun in 1895, and will not be com pleted 
u n til  1901. Th is  will  be t h e  deepest shaft in the world, 
and wil l . t'lke that disti nctiou away from the Red 
Jacket vertical shaft of the Cal u met and H ecla m i nes, 
which is less than a mile a way. T h is shaft is  4, 900 
feet deep. 

• • • • •  

The Solu bility 0'- A rgo n and Heli u m  In W ater. 

M r. Es t reicher has recently pu bli!!hed an account of 
a �eries of researc hes w h ich he h as made i n  order to 
determ i nt the solubility of argon and hel ium i n  water. 
The val ue given by MI'. Ramsay, i n  his prel iminary 
n ote published in 1895, for the coefficil' l I t  of sol ubi l ity 
of heli u m ,  makes this to be 0 '0073 at 18°C, showing it 
to be one of the least sol uble  of the galSes, but as a result 
of further experiment!', Mr. Estreicher considers that 
this coefficient should be doubled or n early 
so. The apparatus he uses is the same in 

principle to that devised by Ostwald, but 
l llis two considerable im provements, one of 
t hese consisting in the employment of a 
l-(iass spi ral to u n ite the recipients of meas­
u re and absorbtion, whic h  permits  h i m  to 
inake the apparatu s  entirely of glass, and 
th e  whole instrument can be i m m ersed i n  
t h e  water. T h i s  envelope of water permits 
the determination of the exact coefficient of 
!<ol ubil ity at tem peratu res varying from 0° 
to 50° C. He h as plotted his results in the 
form of a series of curves side by side w i th 
t h e  curve of nitrogen for comparison. The 
curve of the solubil ity of argon is of the 
usual  type, with a decrease as the tempera­
ture raises, the val ue rangi ng from 0 '0578 for 
0° C. to 0 '02567 for 50° C. 

The sol ubil ity of he l ium varies but slightly 
with the tem pera.f ll l"e, and the curve shows 
a minimulll n eal' 25° C, the values being 0 '015 
for 0° C. ; 0'01371 for 25° ; and 0 01404 for 50° 
C. The curves of nitrogen and of helium 
cross at about 30° C, this being the tempera-
t u re at which they have the - same solubility. Above 
th is temperature, nitrogen becomes more soluble than 
helium. 

• • • • •  

THE German Archreological Institute at Athens has 
j ust cele brated the twenty-fifth anniversary of its 
fou n dation,  and the celebration was held in the pres­
ence of a n u mber of mem bers of the royal  fam i l y  of 
Greece. Add resses were made by Prof. D6rpfeld,  .1\1. 
Homol le  and other arc b reologi sts. During t h e  last 
quarter of a cent u ry the GerIlJ an Institute in Athens 
has ren dered i m mense service to the cause of archreolog­
.cal science con ducting researches at Men i d i ,  Tegea, 
Corinth, Sunium,  Thebes, Mi t-ylene, Paros. Athens 
and Megara, besides participat i n g  i n  important excava­
tions at Olympia, Troy. Tiryoli, Orchomenus and else­
where. 

j'citutific �tutritall. 
A CONVENIENT PANORAMIC CAMERA. 

The amate u r  photographer, equipped with the ordi­
nary 4 by 5 camera, many times sees, in the course of 
h i s  excursions, opportun ities for securing pictures em­
bracing a wider range of view than his camera permits, 
and generally arran ges the instru ment to rotate i n  
such a way a s  t o  take a succession .of separate vie ws, 
covering an area of 180 degrees ; then,  by joining the 
finish ed pictures i n  l ine  togeth er, a panoramic view is 
obtained . A pict u re of th is kind req u i res a nicety of 
manipu lation i n · match i ng to obtai n satisfactory re­
sults, otherwise the j oi n ts wil l  appear too prominent  
and render t h e  scene i m perfectly. 

Since t h e  ·ad vent of  the rollable film and the s u bse­
quent im prove ment kno w n  as a dayl ight  cartridge:fi l lll , 
d i fferent fo rms of cameras have been dev ised for 
waking panoramic pictures. Our i ll us tration is a type 

SECTIONAL PLAN OF PANORAMIC CAMERA. 

of one of the latest styles of a panoramic camera called 
the " AI-vista, " j ust introduced by the M u l tiscope and 
Fi lm Company of Burl ington, Wis. ,  elllbracing several 
i m provements wh ich make it very convenient and 
adaptable for several pu rposes ; at the sam e time it 
can be easily and rapid l y  operated, loaded and un­
loaded. 

The camera is made- in  two pri ncipal parts : first, 
the lens board, or front,  and lens-moving mechanism ; 
and second,  the back or box for hold ing the fi l m ,  fi l m  
spools, film p u nch i n g  and registering device, l e n s  i n d ex, 
sto p arm, fi nder, and level.  'l'his construction en abl es 
the operator at will to take a picture of a u n iform 
width of 4 inches to 4, 6, 8, 10, or 12 i nches long. The 
lens su pplants the ordi nary focal plane sh utter by 
itself rotating over a half c ircle and . throwing the 
i m age 4 i n ches wide by 12 i nches long u pon t h e  semi­
circulal' film i n  the rear. It is pi voted rigidly mid way 
between the front and rear lenses to a vertical shaft 
o perated by clockwork mechanism observed i n  a casi n g  
below t h e  lens, and is  p rotected by a flexible leather 
front. A flari n g  rad ial rectangular l ube abou t  2 
inches long projects rearward from the lens tube and 
carries the picture rays from the lens iu the form of a 
narrow strip of light, something l i ke t h e  flash of a 
lightho use lamp, contin uously along the rear circular 

A ROLL HOLDER FILM PANORAMIC CAMERA. 

sensitized film.  So it. is only necessary to control the 
exte n t  o f  the revolution of the lens to determ i ne the 
length of the picture desired . To set the lens, the key 
seen underneath is rotated ,  which in turn winds u p  
th e  clock spring and tu rns t h e  lens i n  t h e  oppos i te di­
rection u nt i l  i t  is held by the release lever. At the 
rear-of the lens t u be is a smal l shutter w hose proj ect­
ing arm at the top is arranged to i m pi n ge against the 
stop plate arm to be seen j UtSt u nder the center of the 
top of the fi l m  box. This  has an i ndex pointer on the 
outside and can be q u ickly adj usted by rotating the 
k nob with fingers. If an exposu re 6 i n ch es long is  de­
sired, the poi nter is set at figure 6 ;  when the lens is 
released, it rotates u n ti l  the arm of the sh utter strikes 
the stop arm and thus only exposes a 6-inch section of 
the w hole film . The finder is supported upon a re­
volvable plate, a110 bavhli' all iDdex poillter, alld thil 
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is set at the figure 6 so that the i mage viewed in it will 
be paral lel  to that covered by the lens. Adjacent to 
the finder is a c i rcular level . A shaft from the clock­
work Illechanism projects slightly tnrough the bottom 
of t he lens board, or front,  and to this may be attached 
different sized flat pieces of metals w hich act as fans 
and regulate the different speeds at w hich the lens can 
be made to rotate. There is also provision m ade for 
i nsel·t ing d ifferent sized stops in the lens. 

The sensitized film spool is put in the extensible �pOOl 
holder on the left hand and carried over a guide roller 
and on through the semi-circular channel to the other 
end, where i t  is wou n d  up u pon the winding spool, 
against a suitable tension plate. l'he thumb screw­
head for operating th i s  spool is seen on the right hand 
end. In its Illovement the fil m  also operates an i n dex 
cyli nder, w hich tells at the top the n U lI! ber of inches 
of fi l m  reeled off, then on the left is a punch button 
for punching a hole t h rough the film after each ex­
posu re, as a guide to the separation of the pictures. 

The lens front is secured to the film box by two 
thumb screws, one at each end. Every part is  accessi­
ble. and the matter of friction in the f l'ee movement of 
the lens is  red u ced to a minimum.  The camera i s  in­
tended to be s u pported on a tripod, but is provided 
w i th a hand le, and i n  emergencies can be heJd on the 
arm d u ri n g  exposures. 

In an exposure WIthout an y fan attached, t h e  lens 
rotates from one side to the other i n  17i seconds, caus­
ing the image to travel over a space of 12 inches, there­
by giving one-sixth of a second stationary exposure. 
Fans len gthen the exposure 7.(. 7:), %, 7i seconds, ac-. 
cord i n g  to size u8ed. In the rear is a compartment for 
holding the finder, fans, stops and extra spools of fi l m . 

Pro m what has been said it w i l l  be noted that the 
camera is  a very useful i n stru ment, i n  view of the fact 
t hat panoramic 01' smaller sized pictu res, time or in­
stantaneous, can be quickly and easily made, accord­
ing to ci  rCllmstances. 

• I e  • •  
A N ew- Ore 0" N ickel. 

A new nickel, believed to be of great commercial 
val ue, has been discovered i n  the copper ore district of 
Houghton, Mich. It  has been named Mohawkite, from 
the mine i n  which it was found.  It was at first sup­
posed to be a copper s u l p h i de, but chem ical examina­
tion ind ica ted t hat it was a n e w  mineral. It possesses a 
sil very metallic lustre when freshly broken, with very 
i rregular fractures. Chemical analysis shows that i t  
i s  an arsenide o f  copper, s i milar t o  t h e  domeykite, i n  
connection with wh ich is also fo u n d  a n  arsenide o f  
n ickel. T h e  possibil ities offered by this com bination 
are very great. Copper is more than ever a val uab l e  
metal and is  now commanding a h igh price,· a n d  nickel 
is now u sed in a l arge number of industries where 
twenty-five years ago a few tons only were u sed , i n  the 
s u bsidiary coinage of the United States, so that the 
d i scovery of new ores and n e w  bodies of an ore of 
nickel, may be regarded as of the greatest possible im­
portance. It  i�,  however, in the field of alloys that 
Mohawkite will  probably be more val uable. T h e  

assays, s o  far a s  d etermined, reveal a n  al­
most id eal com posit ion for an al loy of co pper 
and n ickel, for which there is al read y a good 
demaud. The new m i n eral can also be 
turlled into commercial products from the 
ore al most w ithout waste. 

.. . . . . 
'.I'he In'ternatlonal Photographic 

Co ngress. 
The Com mittee in charge of th e  Interna­

tional Ph otographic Congress w h i ch i s  to be 
held in Paris, has- recently esta bl ished the 
fo l lowing programme of the questions to be 
considered. 

1 .  Photographic pl ates, classification and 
sensibility i n  various conditions of u se. 2. 
Photo metry ; the practical study of the ·su b­
ject as appl ied to photography. 3. C h ar­
acteristics and classification of optical glass. 
4. Lenses and diaphragms ; systems of 
n u mberi n g. 5. Questions relating to photo­
graphic shu tters. 6. Classification of glass 
plates used in photography as to t h ickness. 
7. D i m ensions of cinematograph ban ds.  8.  
Expression o f  photographic form ulre. 9.  

Project for deci mal cl assification i n  the bibliograph y 
of the s u bj ect.  10. Legal protect.ion . 1 1 .  Proprietary 
rights and l icenses. 1 2. Q n est ions relative to photo­
graphic docu ments and archh·es . 

If it is desi red to com m u nicate any dO(,Il11 1ents or re­
searches relati ng to thes e or like su bjects , a resu1ll 6 
should be add ressed to the secret ary of t h e  cOlll m ittee 
before the 15th of J u n e  in order that it should be ad­
m itted to the sessions of the con gress. The secretary. 
M. S. Pector may be addressed at 9 Rue Lincoln, 
Paris. 

,. . . .. 

AN exhausti ve exh ibit  of U nited States postage 
stamps wi l l  form a p:tI·t of the Paris Exh i b i tion. It is 
said to b e  one of  the IIIOSt compl ete ever made, em brac­
ing every variety issued liil108 the ina.uKura.tion of the 
postal servioe. 
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The World'. ShIppIng. 

The following figures show the condition of the mer­
chant . marine of the different countries, including 
steam and sailing vessels, at the end of the last vear. 
The first table gives the gross and net tonnage of the 
steam vessels. 

Number. 
England . .  ' "  . . . . . . . . . . . . . . . . . . .  5,41i8 
Germany. . .  . . . . . . . . . . . . •  . . . . .  . . .  000 
France . . . . . . . . . . . . . . . . . . . . . . . . . . . .  626 
America. . . . .  " . . . .  . . . . . . .  . . . . . . .  551 

Norway . . . . . . . . . . . . . . . . .  , . . . . . . . . .  657 
Spain . • .  . . . . . . . .  . . . . . . . . . . . . .  8'1'1 
Japan. . . . . . . . . . . . . . . . . . . . . . . . . 332 
Italy . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . .  258 
Rnssia . . . .  . . . . . . . . . . . . . . . . . . . . . . . .  485 
Denmark. . . .  . . .  . . .  • • • • .  . . .  . . . . . .  818 
HonaneL . . . . . . . . . . . . . . . . . . . . . . . . .  2IN 
Sweden . . . .  . . . . . . . . . . . . . . . . . . . . . . .  4fYl 
Anstria .. . . . . . .  " . . . . . . . . . .  . • . .  . .. .  161 
Belgium. . . . . .  . . . . . . . . . . . . . . . . . . . .  78 

Brazil. . . . .  . . . . • • • •  . . . . . . . .  • . • . • . . .  211 
Grooce. . . . . . . . . . . . . . . . . . . . . . . . . •  108 
Turkey.. . . . . . . . . . . . . . . . . . . . . . . . . . .  79 
AfWln1ine Repnblic.. . .  • • • •  . . • . . . . . 68 
China. . . . . . . . . . . . . . .  . . . . . . . . . . .  38 
Portugal. . . . . . . • . • • . . . .  . .  . .  . . . . . . • . 29 

Tonnage, 
Gross. 

11,004.000 
1,878,000 

986,000 
971,000 

673,000 
55\1,000 
456,000 
448,000 
40),000 
889,000 
366,000 
340,000 
831i,OOO 
147,000 
140,000 
140,000 

78.000 

52,000 
56,000 
M,OOO 

Tonnage, 
Net. 

6,700,000 
1,167,000 

517,000 
678,000 
417,000 
350,000 
283,oro 
278,000 
252,000 
238,000 
251;000 
232,000 
213,000 
108,000 
00,000 
91,000 
47,000 
38,000 
36,000 
33,000 

By adding those of several of the other powers not 
given, a tot.al of 11 ,456 \'essels of more than 100 tons 
gross is  reached, maki ng a total of 19,771,000 tons gross, 
or 12, 165.000 tons net. 

The following table shows the number and tonnage 
of the sailing vessels. 

Nnmber of Net 
Ves�els. Tonnage. 

England . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7,706 2,662,000 
America . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8,497 1,:!IJ2,OOO 
No\"Way;. . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . .  2.806 997,000 
Germany. . . . .  . . . .  • . • .  . .  . .  . . . . . . . . . . .  . . . .  981 548,000 
Italy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1,557 492,000 
Russia. . • • .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2,455 473,000 
France.. . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . .  1,871 009,000 
Sweden. . .  . . . . . . . .  . . . .  . . . . . . . .  . . . . .  . . .  . . . . . . . .  1,428 277,000 
Turkey . . . . . . . . . . . . . . . . . . . . . . . . . . ' "  . . . . . . . . .  1,380 262,000 
Greece.. . . . .  . . . . . .  . . . . . . . .  . . . . . . . .  . . • .  . . . . . . . .  972 197,000 
Spain . . ' "  • •  . •  . • •  . . . . . . . . . . . . . .  . .  . .  . . .  . . .  . .  . .  1,052 152,000 
Denmark . . . . . . . . . . . . . . . . . . . . . . . . . ' " • . . . . . . . .  752 188,000 
Holland . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 668 118,060 
Brazil . . . .  . . . . . . . . . . . . . . . . . . . . . . . .  864 80,000 
Chili . . . . . . . . . . . . . . . . . . . . . . . . .  . . . .  • .  • • • • . . . . 132 60,500 
Portugal.. .  . . . . . .  . . . . . . . . .  • • • . • . •  • . . . . . . . .  . .  . .  287 60,480 
Ausma. . . . .  . .  . .  . . . . . . . . . . . .  . . . .  • . . . . . . . . . . . . .  142 49,800 

By adding several of the smaller powers, a total of 
27,867 sailing vessels is reached, the list including those 
of more than 50 tons capacity. The total tonnage, net, 
reaches 8, 347,600 tons. 

J C itu tific �mtticall. 
A PrIze t"or Aeronaut •• 

We have already referred to a very SUbstantial prize 
for a practical airship which has been offered in 
France. We have received some additional particulars 
regarding the samt', furnished by our Paris correspond­
ent. The prize is offered by M. Deutsch, a Parisian, 
who has always been specially interested in aeronautics 
and automobiles. After mature consideration, M. 
Deutsch decided to encourage the building of dirigible 
balloons which would be propelled with light motors. 
The prize is 100,000 francs, or $20,000, and it is offered 
to anyone, irrespective of nationality, who will make a 
trip in a balloon or airship from the park of the A�ro 
Club, or from Longchamp, to the Eillel Tower and re­
turn to the point of departure in half an hour. The 
prize must be won within five years. The Aero Club 
will have charge of the competition. The prize will be 
knowI;l as the " Grand Prix de l'A�ro Club." Aero­
nauts who enter into this competition are expected to 
provide new inventions to enable them to accomplish 
this feat, and dates will be arranged for a practical 
tel!t of such apparatus as is considered good. The con­
ditions of the prize are now being formulated, and we 
hope to be able to publish them at an early date. 

• e e l . 
L ithographIc Stone In Germany. 

The territory in and around the village of Solnhofen, 
in the Kingdom of Bavaria, forms the world's chief 
supply of l i thographic  stone. The quarries near Mont­
pelier do not compare with those at Solnhofen. There 
are three villages surrounding the German quarries. 
They cover a considerable area, the greater part of 
which has not yet been worked out. It is often given 
out that the supply of Solnhofen stones is diminishing, 
but this is w ithout foundation, and it would probably 
take about 200 years to exhaust the quarries. It is 
constantly rumored that lithographic stone beds have 
been found in  other countries, but so far the stones 
have been of l ittle value, and the present requirements 
of the art are that the stones m ust be very perfect. and 
many of the pieces which are gotten out at Splnhofen 
are laid aside as not coming up to the standard. They 
are sold to builders and art! used for pavjng, etc. The 
strata of lithograph i c  stone does not lie deep in the 
ground. The stone l ies i n  layers and have simply to 
be taken carefully from the earth.  The majority of 
the deposit  belongs to the communities of Solnhofen 
and Moernsheim and, therefore. each homestead owner 
has a share in the ground. FrOID time to time the 

committees measure ont a new stretch of land anll 
divide it into lots, aud each homestead owner gets his 
share. He can then either explore the ground himself, 
or sell his claim. After the ground has been denuded 
of its stone it again becomes the property of the ('.om .. 
munity. One would naturally suppose that these 
communities would wax rich, but this is not the case, 
as they often undersell each other, and the result is 
that the profits have been modest. In January. of last 
year, a combination was formed and more satisfactory 
prices are now being received . The stone which is in  
the greatest demand is the  bl ue or gray variety. They 
are the most costl y, as they are harder and better for 
engraving and Illore impressions cal' be taken from 
them, and, being harder. they stand the polishing on 
both sides better than the other stones, and, therefore, 
are chiefiy used for exportation to the United States, 
where double-faced stones which can be worked frOIn 
both sides are desired. The Germans are wont to use 
the single· faced stones; The workmen.  in the village 
are highly SKi l led in getting out the stones and no bad 
ones are apt to leave their hands. The entire output 
is estimated at $600, 000 per year. The United States 
takes about a sixth of the stones. 

• • • • • 
The C u rrent Supple ment. 

The current SUPPLEMENT, No. 1270. has many ar· 
ticles of unusual interest. " The Orang-Mammas-An 
Unknown Sumatran Tribe," is a profusely i l lustrated 
article showing the  types of natives and their manners, 
customs and industries ; " The Boll�e Voiturette " is 
an elaborate article giving detailed i l lustrations of the 
working parts, such as the carbureter ; ., The Use and 
Abuse of Food Preservatives " is a timely article by 
Samut'l Ridea!. The number is ill ustrated by th irty­
three engravings. 

Con lent •• 
(lI Iustrated arttcles are marked with an asterisk.) 
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RltCENTLY PATENTED INVENTIONS. 
A &'I'lcultural Implement •• 

PLOWSHARE.-ELxBR E. MORBls, Sarcoxie, Mo. 

mechanism, wbich mechan18m at snch time forces a single 

I 
as the camera can be focused to prodllce a perfectly 

coin ont from the operated receptacle. sharp image. . 

KNITTING-MACHINE.-MAX SALDIN, Manhattan, REVOLVER.-CHRISTOPHBR D. McDONALD, Vance, 

DRAWING IMPLEMENT.-ABTHUR L. PATTERSON, 
Cblna Grove, N. C. This drawing implement is de­
signed to enable a draftaman to draw ellipses. The im· 
plement comprlses a string, a ruler, two clips adapted · to 
be slipped on the ruler (each being provided with a 
string-clamp) , a ruling-pen, and a plate adapted for at· 
tacbment to the ruling·pen and provided with a passage.. 
way for the Atring. 

Tbe object of the invention ls to constrnct a plowsbare 
so that it will be self-sbarpening and so thai the cntting 
edge can be adjnsted forwardly and rearwardly and llke­
wI.e ID a vertical section to a limited extent. The sbare 
has an intermediate blade-section provided with a cut­
ting-edge, and capable of being reversed. When the 
lower portion becomes nndnly wom and dnlled, the 
sbare can be reversed, 80 that tbe worn portion 18 
brought to the top and the nnwom top portion bronght 
to position at the bottom of the share. 

Electrical Apparatu •• 

New York city. The invention is an improved attach- Colo. Tbe purpose of tbe invention is to provide mean. 
ment to stralgbt knitting-machines, whereby mittens, for b;eaJ<ing or opening the arm and ejecting tbe empty 
sweaters, gloves, etc., can be knit so that either a singn- cartrid�hells from tbe cylinder, to tbe end that reload· 
lar tnbular portIon !If tbe article or eel!Rrllte tnbular por. ing can be quickly and easily e1lect�. Tbe bandle por· 
tions can be knitted at the same time. For eXlimple in tion has an upper and lower exten81on, between tbe for. 
a mitten, the wrist portion can be knitted, then the ward ends o� whl.ch t�e' barrel �ng the cyl�nder is 
tbumb and flngers simnltaneonsly; or, in tbe case of a hinged to swmg SIdeWIse. A spnng.seated lockmg-bolt 
sweater, tbe body portion can be knitted, then the two locks the barrel and handle, and cam·lugll draw tbe parte 
sleeves simnltaneously, and, flnaIly, the remaining body together when in closed position. 
portion to complete tbe K1Lrment, with tbe crotch at the W AR-SHlP.-GGORGE W. VAN HOOSE, Tl1scaloosa, 
joint of the single tubnlar portion, and tbe separate tubu- Ala. In enga�ing an enemy npon one side a large pro­
tar portions knitted and closed automatically. portion of the gnns of the battery of a war sblp mnst 

nece8l!l1rily remain inactive. If  the heavy guns conld be SWITCH.-JAlIIES I. GUNTHER, Manhattan, New 
York city. Tbe switch compriselt a rotary part carrying 
a ratcbet-wbeel which e.an be engaged by a push-bntton. 
A spriug.pressed impelling device engages the ratcbet­
wheel, and contact-plates are provided on the rotary 
part. By pushing tbe bntton, the ratchet-wbeel is given 
a qnart.er. tum, the bntton being aBSisted by the impplling 
device. Tbe circnit is tben closed. To break the circnit 
the button is aWlin pushed to give the wheel a quarter. 
turn. The switch is positive and quick in its action. 

Hallway-A ppUa nee •• 
arranged so that all could be concentrated upon an enemy 
on one side, tbe efficiency of a ves@el wonld be greatly 
increased. Tbe inventor has endeavored to attain the 
desired end ' by a constrnction of ri.ing.and-falling and 
rotating tnrrets, so that the guns therein contained ba ve 
two planes of flre, tbe lower plane being the normal pOIli­
lion wben tbe guns ate trained away from tbe center of 
tne ship, and the npper plane of fire being above and 
across the npper worke. 

ROPE-1'IGHTEN ER. - CARL A. BERTRANG, 'Brook­
Iyn, New York city. The rope.tightenerJs triangular in 
form. A lever is pivoted to one angle of the frame. tbe 
lever having one end extending outwardly and being ar­
ranged for the attachment of a rope. Tbe inner eud of 
the lever forms a clamping end or dog. Clamplng-pnl· 
leys are jonrnaled at tbe otber angles or tbe frame, so as 
to coact wltb the dog. With this device It is possible to 
take np tbe slack in the rope, and yet quickly free tbe 
rope when it is desired to slack 011. 

MechanIcal DevIce •• 
MACHINE FOR PARING FEATHERB.-JOSEPH 

LOCH, Brooklyn, New York city. The featbers are 
drawn over a '  bed constructed in sections vertically ad­
justable, one section being also laterally adjustable. A 
paring.wbeel is monnted to revolve below the section of 
the bed, a portion of the periphery of the wbeel being 
exposed at tbe space between the sections. A com bined 
guide and pre88ure roller ls movable to and from the ex­
posed portion of the wbeel. In operation it i@ necessary 
merely to raise the roller, place a feather upon tbe beeL 
drop the roller on tbe featner, and draw tbe feather ont 
from the machine. Tbe operation can be repeatej very 
rapidly, and a large nnmber of feathers can be properly 
treated in a sbort time. 

GLASS-PIPE-MACHINE.-WILLIAlIl P. PABSONS .. nd 
ANDREW TUITE, Albany, Ind. Tbe pipe.macbine com· 
prises a mold in which Ii core moves, baving longitudinal 
passages, one for condncting water and tbe otP.er air 
under pressure. The air.passage leads out tbrongh the 
endS of the core. Compressed air Is snpplied to tbe mold 
below the lower end of tbe core. The molten glRSS is 
poured into tbe mold, and water is ponred into tbe 
proper pIl8IIIlge to keep the core cool. Tbe core is 
tben slowly raised Qnd compressed air is admitted to tbe 
bottom of the mold, whicb, by fllling the space left by 
tbe core, keeps tbe glass In sbape while the core 18 being 
witbdrawn. 

CHANGE-MACHINE.-CHARLBi! H. Row, Manhat­
tan, New York City. This mllChine is provided with 
individnal' compartments for coins of di1lerent denomi­
nations, eacb compartment being independent of the 
others, and baving a hinged section capable of exposing 
the interior, togetber witb an independent extractor for 
the discbarge of tbe coins. The coins placed in the coin 
receptacle automatically form a column. Tbe recepta­
cles are 10 mounted that, when toncbed, they will ewing 
IIpoD their lIDI iD  tile tlINcUoD of the oolD.cIiIcbll'l!ina 

CAR STEP.-NELSON GRAY. Lonisville, Ky. This 
invention ls an Improvement iIi car·steps of a type pre­
vionsly patented by Mr. Gray. The snbject of the pres­
en t. invention Is a folding car-step section, pivotally sup­
ported and provided with a platform·section arranged 
approximately at ngbt angles to the treads of tbe steps and 
adapted to form an extension of the platform when the 
steps are adjnsted ont of position for nee. The vestibule 
door ls provided near its swinging edge with a deppndiug 
portion arranged to bear npon the step-section and lock 
it in position for use. A latch is nsed by whicb to brace 
the vestlbnle-door In position to lock the step-section in 
position for nse. 

CAR·HOLDER.-LEB G • .  REPASS. Cripple Creek, 
Colo. ThP object of the invention ls to provide a holder 
for secnrely bolding tbe truck of tbe car in position on 
the rail_, while dumping tbe contents of the car· body. A 
psir of curved, parallel hooks extend in a vertical plaue 
and in longitndinal alinement with the track·rails and 
are arranged for removable connection therewitb. The 
hooks are adapted to receive tbe treads of a ]lltir of op- · 
. poeite car-wbeels, to hold them to the track against np· 
ward movement. 

LOCOMOTIVE BUFFER·BEAM.-JAXBB F. DUNN, 
Salt Lake City, Utah. Tbe bu1fer.beam has an nnbroken 
top wall, nnbroken front and back walls of rolled or 
presserl Ateel. The front and back walls are riveted to 
the top wall. Webs are securPd within tbe heam be· 
tween the front and back wall@ to prevent the collapse 
of the beam. Two @teel plates at tbe ends and bottom 
of the beam are riveted to the front and back walls. 
The beam is strong, yet light. The boller.front. cyl­
inder-heads, and other vital parts of a locomotive are 
protected in case of collision. 

Mlscellaneou. I nvention •• 
PANORAMIC C AMERA.-MELvlN' T. STOWII, Mo­

bile, A la. Tbe chief feature of the improvement Is a 
fiexible or, more properly. an elastic, adjustahle holder 
for the sensitized fllm and the gronnd film npon which 
the image ls focnsed, whereby tbe image thrown on 
the 111m by tbe lens may be rendered sharp at every 
pOint. Snch a bolder is particularly n@eful witb a lens 
adapted for adjnstment of focus corresponding with the 
distance of the eamera from the obJect. The ln ventlon 
" \I departan trvm' mOlt ItIIDIIII' .p",., sa 10 fir 

A RTIFICIAL COMB - FOUNDATION. - HENRY 
VOGELER, Newcastle, Cal. l'he artificial comb-founda­
tion has its cells constructed with thick beads extending 
around and constituting tbeir rims or edges. Experi­
ments bave shown that bees require ' as long a time to 
make.one pound of com b as to make ten pounds of 
honey ; and this provision of snrplns wax at the points 
most available for use by the bees is, therefore, of great 
importance, since it adds to the time available for gather· 
ing honey. 

WATER-COLOR BOARD.- LoUISE H. COLLINS. 
Manbattan, New York city. The board ls provided 
at one edge with two binged, adjustable lege wblch rest 
on the ground, while the board itself is supported by the 
lap of the artist. A slIde is provided, on whicb a tray 
or case of colors can be placet!. The entire board can be 
readily folded and transported. A board of tbls kind 
can be very compactly, strongly, and yet lightly con­
structed, so that it can meet all tbe requlrements of an 
artist who desires to work In tbe open air. 

GAME A PPARATUS.-DALTON DoRB, Cynwyd, 
Penn. l'he invention provides a game apparatu. in 
wbich triangular spaces are employed. having sections 
di1lering in color, so tbat a nnmber of pi�ces can be ar· 
ranged In different ways to produce a great variety of 
geom etrical designs. The inventor sometimes combines 
witb this feature an arrangement of pips or dots, by 
which the blocks or pieces are adapted for nse in a game 
similar to tbat of dominoes. 

De.igoR •• 

BUILDING CONSTRUCTION.-MARVIN H. JBSTER, 
Manbattan, New York city. 'fhi@ system of construction 
embodies improved means of forming the fioors and ceil­
ings, sncb means being a1so adaptable to the bnilding of 
walls or partitions of tbe bullding. Strong main beams HANDLE FOR SI'OONS. FORKS, LADLES, ETC . 
are provided, on tbe lower flanges of whicb Cro�8-ties -AUSTIN F. JACKSON, Taunton, Mass. ThIS patent 

-to extending from one beam to the nex t. Hangers are presents a .new design for the bandies o.� forke, slKl?ns. 
secnred to and depend from the cross.tie@ and straps are and the like, and rrovldes ornamentation both nmque. 
fastened to tbe lower ends of the hilDge�, each of the • and artistic In character. 
straps extending acroBS from one hanger to the next. HORSESHOE.- WILLIAX VELDBN, New Orleans, La. 

The feature of this design consists in interrupting a side 
PROCESS OF MAKING LUBRICANTS.-JAxES M. ontline of the horseshoe at the heel and connecting the 

JEWETT, Norfolk, Va. The proceBS consists in mixing interrupted portion with the heel at the opposite 8lde of fat and soap under the application of snfficient heat to the shoe. canse tbe mixture to melt or dissolve, adding thereto resin 
at a temperature of about 225° F., and then adding pea­
nut-oil after discontinning the application of heat. The 
Inbricant keeps well, is not adbesive. and has great 
heat.absorbing or cooling power, rendering It particn­
larly applicable to bearings. 

TWINE - CUTTER. - CHARLES E. MCLAUGHLIN', 
Kanawha City, W. Va. Tbe cntter is of tbat class de­
signed to be worn upon the flngers. One of tbe objects 
of tbe invention is to constrnct a holder for tbe knife. 80 
that It can be " om npon tbe third and fourth fingers, 
\vlthon� interfering with tbe use of either and leaving 
the tbnmb and tbe otber flngers perfectly free. The 
blade is 80 sbaped and fltted in the holder that twine of 
Iqe or of amaU 11M Gin lie OQ, wlth equal eale lind 
rQWtiJ. 

COIN-MAT.-HIBAX C. UNDERWOOD, Metucben, 
N. J. Tbe leading feature of the mat consists of depres­
sions , rises, and saddles, wbereby a coin call be con· 
veniently picked up wltb gloved or nngloved flngers. 

TROUSERS·HANGER.-ABCHIA L. Ross, Manhat­
tan, New York city. The hanger is made of a single 
piece of wire, baving pairs of downwardly.extending 
loops and a separating-bar between adjacent pairs of 
loops. The loops receive the tronser bnttons. The 
hanger can be so adjusted that several pairs of trousers 
can be secured to tbe loops. 

NOTB.-Copies of any of tbese patents will be t'nm· 
ished by Mnnn & Co. for ten c.enllo each. Pleue state 
the nllllle of the pllteDHe, t;lt18 Qf tIuI lDftIIUon, ad date 
ot tlall pap •• 



SCIENCE SETTLES A GREAT 
PROBLEM. 

" Sober, he was the brightest, the most efficient, the 
most valuahle man in his line I ever knew." Wbo has 
not heard this little tale from a dozen of his hnsiness ac­
quain1mnces ? What employer of skilled lahar, of clerks, 
accountants or salesmen, bas not told it regretfully over 
and over of some prized helper, on whom he had come 
to depend ? So common is this story, tbat one might 
excusably infer some law of. nature condemning the un­
commonly proficient to inebriety. At any rate, the fact 
is there. Eight out of every ten business men find it 
their personal experience, 

Probahly tbe truth lies lu tbis axiom of mechanics: 
Tbat the more delicate and complex a machine is, the 
easier it is impaired. A man's efficiency is determmed 
by the quality of his nerve force. The finer the quality, 
the better his work, and the greater his danger ; espe­
cially his danger from intoxicants. Your unskilled laborer, 
working with his muscles, putting no thought into his 
work, is rarely a dipsomaniac. He may drink to excess 
periodically, he may be brutalized, coarsened thereby, 
and yet his efficiency, wben sober, be not perceptibly im­
paired. His demand for stimulants does not, tberefore, 
become constant and increasmg. Tbe man of more deli­
cate nervous fiber-the more valuable man to society­
meets with greater disaster. He is thrown further off, 
be feels it, he makes the effort ·to get back, and that very 
effort makes him feel more keenly than ever the need of 
artificial stimulus. The problem is. too pathetically sim­
ple after that stage. The husiness man's little tale is tbe 
answer to it. 

This drink-evil has never been witbout its earnest 
stU:dent�. Good men and women have devoted tbeir 
lives and means to the cause of temperance. Their 
method was that of appeal to tbe drunkard's reason. 
'l'bey preached to him that he was an immoral person 
and nrged him to give up his wicked ways. 

Have tbey succeeded ? With no intention to dispara,:e, 
with every appreciation for tbe cobility of their aims, 
with the concession, indeed that they have actually 
achieved no smaU result, it must still be maintaned tbat 
in a broad sense tbey bave failed - failed most lament­
ably. Tbey have ably painted the drink-evil in its true 
colors, so that no intellegent man can to-day be ignorant 
of what excessive drinking will do for him. Yet; in spite 
of this presentment, men of the highest intelligence con­
tinne to go consciously along to the familiar doom. 
They know, yet do not stay. Wby ? 

Tbe old fashioned temperance worker says they will 
not. Science says they cannot. 

Says the first : .. They are wicked and )lerverse, deaf 
to the voice of reason, decency, self-respect, manhood. 
'fhey do not exert their will." Says medical seience : 
.. They are not wicked, they are not deaf to reason nor 
to decency. They hear, they would obey, and they suf­
fer the · tortures of tbe damned because they cannot. 
They do not exert their will for a very simple reason ; 
they have no will." 

For the will is not an organ, be it nnderstood, a tangi­
ble thing with which we are all equipped alike. It is a 
function, the function of the nervons system. When 
this system is impaired, will power is no longer gener­
ated. 

Shonld you, then, continue to urge a man to use some­
thing whicb his impaired system has ceased to produce. 
or shonld you repair his system to that end ? If the lat­
ter appeared reasonable, tbere wonld be a problem worth 
solving ; one that wonld place the solver in the front 
ranks of genins and humanitarianism. 

The problerri presented itself substantially in tbese 
terms to one Leslie E. Keeley some thirty years ago. 
The son of a physician and the grandson of a physician, 
his bent was for medicine. He became himself a pbysi­
cian of the regular school. But from his early school 
llays he had been especially interested in the phenomena 
of inebrity. It may have been a fad, at first. It became 
a life-work. Sernng in the Civil War, where he rose to 
tbe rank of Major, be found abundant opportunity to 
continue his researches. When he settled down in 
Dwight, Ill ., to the practice of bis profession, the sub­
ject still mastered him. How were those unfortunates to 
be relieved ? 'l'he old methods had failed. Was not a 
new method pointed to by the physiological facts ? It 
became a suspicion with him, then a be1ief, then a con­
viction. The convicUon once assured, he clung to it 
tenaciously. Be searched, studien, investigated, experi­
mented. For eighteen years he served his idea. Tben 
he had his reward. His coufident announcement to the 
world that drunkenness was a curable disease and that 
he had the cure for it in his treatment was of course 
scoffed at. But no new -discovered truth ever escaped 
this fate, so the scoffing had no effect on Dr. Keeley. 
He went about the work of demonstratiou with the 
same systematic methods that had hrought bim the 
discovery. He founded an institute for inebriates at 
Dwight, and the valients came. They were cured, to a 
degree that was at that time nothing short of miraculous. 
The news fiew always. In a little time the institute at 
Dwight could lIot accommodate the half tbat would 
come to it. Branch hOllS" S were established. They 
were made neither hospitals nor prisons, but homes of 
the most homelike chara,ter. No locks, bars, or padded 
cells. Nor was the least restraint ever put upon pa­
tients beyo;}d the reqUEst t.hat tbey should not leave the 
town without permission, and that they would faitbfully 
take the medicines prescribed. Neither were the pa· 
tients treated as moral offenders, but the reverse. They 
were made to understand that they were all right, except 
for their disease, which was to be cured. 

To-day there are sixty Keeley Institutes in the United 
States as against the single institute founded by Dr. 
Keeley, at. DWight, il! 1891.  These are bare, dry fig­
ure�. Who can read in them the service to the nation, 
tbe family, and the individnaL to the present and to all 
fnture generations. And to the familiar tale of the em­
ployer, " He was my best worker until he went to pieces 
from drink," may now be added a sequel if he wishes 
it: " Then I sent him to oue of tbose Keeley institntes, 
because I thougbt it was a good investment; and it was. 
Re came out a Bound man� having neither desire, craving� 
nor necessity for stimulants. And if we wonld all learn 
to do this we would save a 10L of good men that can't be 
dnplicated. " 

J t itu tiftt �tUtritau. 
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HINTS TO CORRESPONDENTS. 

N a m e s  and A ddress , must accompany all letters 
or no attention will be pald thereto. This is for am 
information and not for publication. 

Il e ferences to former articles or answers shonld 
give date of paper and page or number of question. 

I nq n i ries not allSwered in reasonable time should 
·oe repeated : correspondents will bear in mind that 
some answers require not a little research, and, 
though we endeavor to reply to ail either by lettel 
or in this deparbnent. each mnst take his turn 

H II ycr .. wishmg to pnrchase any article not advertised 
in our colnmns will be furuished with addresses of 
lionses mannfactnring or carryin� the same. 

S l.ecial \V rltten I nform a t i o n  on matters 01 
personal rather than general interest cannot be 
expected without remlmeration. 

Scien t i l l c  A m erica n  S lI p p l e ,n e n t s  referred 
to may be had at the office. Prtce 10 cents each. 

Rooks referred to promptly snpplied on receipt of 
price. 

H i nera I "  sent !!or examination shonld be distinctly 
marked or labeled. 

(7881) F. W. G. asks:  Can you give the 
chemical used to make paper such as was used in the old 
marking telegraph. The current was sent through the 
paper from two metal points (or point and plate) and 
discolored the part touched by the poiut. A. Make a so­
lution of starch in hot water and pnt in a small quantity 
of potassium iodide, no exact proportion is necessary. 
Moisten a strip of paper with this solution. Place this 
paper upon a zinc plate which is attached to the posi­
tive pole of the battery. To tbe negative pole attach a 
wire which terminates in a platinnm point. Draw or 
write with the platinum point npon the paper and the 
mark turns dark blue. The iodide freed by electrolysis 
colors the starch blue. 

(7882) C. S. asks: What substances can 
be put in a full glass of water before it will fiow over ? 
Can this be found ill yonr chemical deparlment r I 
notice the water is above the glass rim and don't fiow 
over. Why is this thus ? A. A considerable quantity 
of salt, sngar, or any substance ea�i1y dissolved in water. 
Quite a large number of pins, bits of fine wire, a good 
deal of sand, or any fine powder not soluble in water. The 
level of the water is gradnally raised till the surface ten­
sion of the water is broken by the pressure, and it then 
overfiows the glass. The water will not .tand so bigh 
above the rim of a clean glass as of one which has been 
rubbed by tbe fingers and is, for that reason, slightly 
greasy. 

NEW BOOKS ETC. 

MACHINERY FOR REFRIGE RATION. By 
Norman Selfe. Chicago: H. S. Rich 
& Company. 1 900. 8vo. Pp. 372, 
213 illustrat ions. Price $3.50. 

The author, who lives in Australia, is familiar with all 
tyves of refrigerating machinery, and has1been connected 
with the subject since 1858. He bas stunied its progress 
both in the United States and Europe and, consequently, 
his book may be regarded as most authoritative. .The 
mechanical processes carried ant in ordinary refrigerat­
ing establishments are, compared with many others in 
which machinery is employed, exceedingly simple; bnt 
they are dependent upon principles which are not so 
easy to comprehend, and perhaps no branch of engineer­
ing has been less understood in tbe paRt by those who 
nse macbinery, tban that which is connected with ice 
making and refrigeration. The Ollly books, at one time, 
which threw any light on the snhject dealt with it sim­
ply from a thermo-dynamic aspect, and their due com­
prehenSIOn required t.he reader to be a mathematician 
rather than a refrigerating engineer. The author has 
acquitted himself of a difficult task in an excel lent man­
ner. It is one of the best technical books we have seen 
in a long time, and it appears to be very thorough. 
A TREATISE ON S'fAIR BUILDING AND 

HAND RAILING. By William Mowat, 
M. A .. and Alexander Mo wat, M . A. 
London : George HE'l l & Sons. New 
York : The Macm illan Com pany. 
1900. 8 vo. Pp. 368, 440 illustrations. 
Price $9. 

In preparing this book the authors have done a signal 
service to architects and builders, for they have placed'in 
their hands a complete course of construction in the 
prineiples and practice of �tair building and hand railing, 
embracing all the technical information required in 
general practice. It contains numerous examples ilJllS­
trating the construction of the various classes of wood 
stairs, both for house and passenger ships, and of stone 
stairR, with a complete course of band railing, showing 
easy, accurate and economical methods of gettingo]lt and 
preparing wreathed band rails. Also an appendix consist· 
ing of a short course of plain and descriptive geometry 
hearing on the su bject. It is a most valuable book, and 
both the text and the illustrations are of higb order. Stair 

buildinl! and hand railing are by no means easy subjects 
to· master, and the autbors bave acquitted themselves 
of a difficult task in an admirable manuer. 
THE ROOF FRAMER; OR, THE SCIENCE OF 

ROOF FRAMING MADE EASY. Whea­
ton, Ill. : The Roof Framer Publish­
ing Com pany. 1900. Very large 
quarto, Price $10. 

A most valuable book for any huilder, comprisiuI! a 
system of full-sized workiug scales for the rafter pole 
and prepared bevels, with specific instructions and a 
complete system of rules for getting anything required 
in roof framing. It is fully ilIllStrated with engravings, 
diagrams, scales, etc. With the aid of these diagrams 
and instructions, which latter are coucbed iu the working 
language of the trade, any good workman can do all the 
framing of the most complicated roof, on the ground, 
without drafting or scribing. It is an important contri­
bution to the already full literature relating to building. 

The Photo Miniature.-We have re­
ceived No. 3 cf this unique pamphlet form of Iiteratnre 
devoted entirely to all that can be said on " Hand Camera 
Work " and also No. 4 relating to " Pbotograpby Ont of 
Doors;" each are fully illustrated and contain nseful in­
formation on the subjects mentioned. Tennant & Ward, 
publishers, 289 Fonrth Avenue, New York. 

INDEX OF INVENTIONS 
For which Letters Patent of the 

United States were Issued 
for the Week Ending 

APRIL 24 , 1 900. 
A N D  E A C H  B E A R I N G  T H A T  D A T E, 

l See note at end of list about copies of these patent •. l 

Acid and making same, nitrobenzylanilin BU)· 
fonic. Homolka & Stock . . . . . . . . . . . . . . . . . . . . . . . . . . 648,261 

ACid and makIng same, oxyanthraquinone d18U
I
-

pblfonlc. H. Laubmann . . . . . . . . . . . . . . . . . . . . . . . . . .  648,271 
Acid, making nitric, J. F. White . . . . . . . . . . . . . . . . . . . .  648,322 
Air brake systems. box or housing for compress-

ors for, M. A. Christ,ensen . . . . . . . . . . . . . . . . . . . . . . .  6.18,145 

�lrJ;!: c�:t�:jI[
u
�f��i�f�.:.

r
��I�."'McAdams . . .  '" 6.l8,2!4 

Animal trap, G. L. Duttellbaver . . . . . .. . . . . . . . . . . . . . .  6.17.950 
Asb pan, Hughes & Edwards . . . . . . . . . . . . . . . . . . . . . . . .  6.18,074 
AUjl[er, earth, J. G. & S. S. Sherman . . . . . . . . . . . . . . . 648.155 
Automatic gate. S. B. Fisher . . . . . . . . . . . . . . . . . . . . . . . . 6.I�.103 

��f��g��:, S:::��la��;;
e
ol,' :' ��p�ackenzie: 648��� 

Hugbes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  648,031 
Axle .pindle and vehicle hub box, Paleck & 

Walter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  648.177 
Back pedaling brake, J. W. Owen . . . . . . . . . • . . . . . . . . 647.982 
Back peda\injl[ brake. O. Piblfeldt . . . . . . . . . . . . . . . . . .  648.291 
Bait. spoon. E. F. Pfiueger. . . . . . . . . . .  . . . . . . . . . . . . . .  64.8.il6O 
Bahnjl[ macbine. Kir.hman & Medlin . . . . . . . . . . . . . . . 6.18.033 
Baling press, W. B. Leonard . . . . . . . . . . . . . . . . . . . . . . . . . 647.974 
Baling pre.s, I,. M. Med \in. . . . . . . . .  . . . .  . . . . . .  . . . . . . . 648.039 
Barrel chime clip, J. E. Wilton . . . . . . . . . . . . . . . . . . . .  648,012 
Barrels, beer kegs, or casks, apparatus for wash-

ing, G. A. Bachmann . . . . . . . . . . . . . . . . . . . . . . . . . . . .  648.227 

�::�t�:, ���i�:�f1�J.'¥!������: �: .�:. ������� : . : :  �:��� 
Bed.tead. folding, A. F. Routier. . . . . . . . . . . . . . . . . . .  64.8.304 
Bell, bicycle pedal, H. Q. Plummer (reissue) . . . . . .  11.823 
Belt. apparel. M. Kock . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  648.267 
Bending roll, F. G. '1'allerday . . . . . . . . . . . . . . . . . . . . . . . . 6.l8.0b1l 
Bicycle holder, R. E. Brown . . . . . . . . . . . . . . . . . . . . . . . . . 648.234 
Bicycle wheels, nipple "rip for, E. E. Taggart . . . . • 648,135 
Boiler. See Water tube ooiler. 
Hoilers. pioes, etc., improved means for prevent-

ing radiation of heat from. G. Bestwick . . . . . . .. 648.389 
Bolt lock. C. LetHer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 648,038 
Book and holder, manifolding sale., W. F. Beck 

6.17.938, 6.17,934 
B

OO��.Ss�g�t.rit����!��!�� .����.������ .��.������: 6.18.306 
Boot or shoe, J. E. Jack.on . . . . . . . . . . . . . . . . . . . . . . . . .  648,209 
Boot or shoe trimmin£l machines, soJe guard for, 

E. E. Angell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6.18.061 
Bottle tlllInll machine, J. G. Warren . . . . . . . . . . . . . . .. 6.18,006 
Bottle indicator, W. V. Bauman . . . . . . . . . . . . . . . . . . . 6.l8.()6;l 
Bottle neck finishing tool, '1'. J. Donahne . . . . . . . . . .  6.18.1111 
Bottle .topper, L. Strebel . .  . . . . . . . . . . . . . . . . . . . . . . . . . .  648.31i2 
Bottle washing machine, Schanck & Hickman . . . .  6.17.992 
BottJIDjI[ device. Adams & Rice . . . . . .. . . . . . . . . . . . . . .. 648,138 
Bouquet holder. G. Bart.cb . . . . . . . . . . . . . . . . . . . . . . . . .  648,lii9 
Boxtio�ee p�g��into��

x·po���Cr
h b�'i:�' le����� box. Sblpping box. 

Box. N. Lan.er . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  '" 648,O,'16 
Box. E. OIdenbusch . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . .  6.18,132 
Box lid support, G. S. Allen . . . . . . . . . . . . . . . . . . . . . . . .  648,326 
Bok maker's former, W. L. Smith . . . . . . . . . . . . . . . . . .  648,221 
Box making mH.cbine, A. Perthold . . . . . . . . . . . . . . . . .. 648,217 
Brake. See Back pedahng brake. Car brake. 

Electric motor brake. 
Breathing, device for preventing mouth, J. 

Hooper . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6.18.028 
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Bru.h holder. E. D. Priest . . . . . . . . . . . . . . . . . . . . . . . . . . 6.18.062 
Bubble blowinjl[ device, McCoy & Marshall . . . . . . . .  6.18,215 
Buckle, L. Carr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  648.238 
Buckle, A. D. Field . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  648.356 
Buckle., making, A. D. Field . . . . . . . . . . . . . . . . . . . . . . . . 6.18.357 
Burglar and tire alarm, J. W. Culp . . . . . . . . . . • . .  , . . .  648.069 
Bustie. F. P. Marsh . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6.18.130 
Button, J. E. Hills . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . 6.17.967 
Button makinll( machine, D. B. Shantz . . . . . . . . . . . . . 648.154 
But��i:lt� l�:i�r::.

s
:. ���'.'. ������. ��� .��.

s
.
t
.����.�: 648,071 

Calcium carbid, prepared, C. E. Yvonneau . . . . . . . . . 648,350 
Calcium carbid. preparin�. (l. E. Yvonneau . . . . . .. 648.H49 
Calcium carbid. treating, C. E. Yvonneau . . . . . . . . .. 648.348 
Calculating machines, cash registers, etc., oper. 

ating device for. W. Helnitz . . . . . . . . . . . . . . 0 >  • •  648,125 
Can heading and beading machine,C. B. MeDon· 

ald . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • " ,  . ., . . .  " . . . . . . . . . . 6.18.280 
Candle holder. L. O. Howell, Jr . . . . . . . . . . . . . . . . . . . . .  648,208 
Cane stripping and cutting machine, J. I. de 

Jonjl[b . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6.18.169 
Capsules, making, .T. Schmidt . . . . . . . . . . . . . . . . . . . . . . . . 6.l7.99;l 
Car brake, J. Payne . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 647.984 
Car hrake adjuster. J. Macbeth . . . . . . . . . . . . . . . . . . . . .  6.18.129 
Car coupling, S. W. Buhner . . . . . . . . . . . . . . . . . . . . . . . .. 648.188 
Car draft rigging, F. K. Seafried . . . . . . . . . . . . . . . . . . . .  6.18.220 
Car, dumping. Branshaw & Beaundry . . . . . . . . . . . . . .  648.233 
Car fender. Saunders & Rodman . . . . . . . . . . . . . . . . . . .  648.30;') 
Car loader for grain. automatic, J. C. BeH.n . . . . . . . . 648,064 
Car, motor, J. C. Anderson . . . . . . . . . . . . . . . . . .  648,328, 648,230 
Carriall(e, cbild's, J. S. Ladd . . . . . . . . . . . . . . . . . . . . . . . . . .  6.18.268 
Carriage wheel. hor.eless, C. W. Salisbury . . . . . . . .  648,(J!!7 
Casb register or adding machine, Henning & 

PaJlweber. . .  . . . .  . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . .  648,126 
Casting ingots in continuous long lengths, appa· 

ratus for. J. O. Ill. Trotz . . . . . . . . . . . . . . . . . . . . . . . . . .  6.18,091 
Castinll{ molds, machine for making, H. E. Prid· 

more . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ' . .  6.18.292 
Centrifugal machine, M. Guttner . . . . . . . . . . . . . . . . . . . �8.073 
Chains, fastener for log binding, R. lfantroy . . . . . .  b47,9;,)2 
Chair. See Reclinin� chair. 
Chair leg rest. C. W. McCall . . . . . . . . . . . . . . . . . . . . . . . . .  6.18,110 
Chalk line holder. '1'. B. Miller . . . . . . . . . . . . . . . . . . . . .  6.18.044 
Chart. adjustable dress. G. M. Donaldson . . . . . . . . . .  6.18.023 
Cigar or Cigarette cutter, N. Du Brul . . . . . . . . . . . . . . . 647,948 Cistern cleaner, C. S. Waters . . . . . . . . . . . . . . . . . . . . . . .  648,317 
Clamp. See Quilting frame clamp. Rail clamp. 
Clasp. See Ribbon clasp. 
Cleaner. See Cistern cleaner. Gin saw cleaner. 

Grain cleaner. 
Clock, electriC. P. M. Ravenskllde . . . . . . . • . . . . . . • . • . 648,296 
Clutch, friction, E. Liken . . . . . . . . . . . . . . . . • . • . . • • . . • . .  648.076 
Coal separator, W. Honecker . . . . . . . . . . . . . . . . . . . . . . .. 6.18,262 
Calfee roasting apparatu •• Watson & Lotz . . . • • . • . • 648.318 
Collin attachment, D. Gerwe . . . . . . . . . . . . . . . • . . . . . . . .  6.17,959 
Commutator. H. F. Stubenrauch . . . . . . . . . • . . . . . . . . . , 648.118 
Concentrator. centrifugal, P. H. Shue . . . . • • . . . . . . .• 6.18.088 
Confectionary macbine. G. Carlson . . . . . . • • . . . . • . . . • 648,353 
Cont.roller switch, C. A. Lindstrom . . . . . . . . . . . . . . . . .  6.18,274 
Conveyinl\" and drying machine. E. L. Thnrber • . . •  6.l8.00l 
Corset. E. T. M nir. . . . .  . .  . .  . . . . . . . . . . . . . . . .  . . . . . . . . . .  648,OO! 
Coupling. See Car coupling. Hose coupling. 
cra�g�j �WJgg1l"�.f.I.I��: . . . . . . . . . . . . . . . . . . . . . . . . . . .  &8.0l3 
Cream .eparator, Gruer & Smith . . . . . . . . . • . . . . . . . . .  648,199 
Cream separator. centrifugal, M. Nilsson . . . . . . . . . .  648,111 
Cream separator, centrifugal, O. Ohlsson . . . . . . . . . .  648.216 
Crusher vibrating pitman, G. W. Wright . . . . . . . . . .  6.18,015 
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Cultivator. M. C. Moore . . . . . . . . . . . . . . . . • . . . . . . . . . . . . • &8,358 
Cultivator, J. F. Sheahan . . . . . . . . . . . . . . . . . . . . . . . . . . . .  648,361 
Cultivator .hield. G. S. Ullom . . . • . . . • . . . . . . . . . . . . . . • 648.003 
Curtain pole, H. P. Roberts . . . . . . . . • . . . . . . . . • . . . . . . .. 6.17.986 
Cut olf, water, R. D. Tittle . . . . . . . . . . . . . . . . . . . . . . . . ... .  6.18,181 
Cutter. See Cigar or Cigarette cutter. Shade 

cutter. 
Cycle, motor, J. Grelfee . . . . . . . . . . . . . . . . • . . . . . . . . . . . .  6.18.070 
Cy
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Damper rejl[ulator, A. N. Locke . . . . . . . . . . . . . . . . . . . . .  648.172 
Dental en�rine, H. W. Heinz . . . . . . .  . .  . . . . . . . . . .. . .  648,100 
Dental matrix holder. W. P. Dickinson . . . . . . . . . . . .  648,100 
Dental and surgical in8tru�ents, sterilizer for, J .  

A.  Cronkblte. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  • . . . . . . .  648.242 
Dental tool, N. R. Ford . . . . . . . . • • • . • • • . . . . . . . . . . . . . . . . 6.17.956 
Desk, school, J. A. Ram.ey . . . • • . . . . • . . • . . . . . . . . . • . . • 6.18.003 
Detector. See Time detector. 
Deterll(ent, P. Bonfiglio . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  648,229 
Digger. See Potato digger. 
Disk or washer for valves, etc., G. Bestwick . . . . . . . 648,338 
Dispensing and measuring apparatus, Herron & 

Wicbman . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . .  647.965 
Door fastener, D. E. Lantz . . . . . . . . . . . . . . . . . . . . . . . • . .  648.270 
Door or wmdow .hield, .C. L. Morehead . . . . . . . . . . • •  648.045 
Door relea.er. D. �'. Latin . . . . . . . . . . . . . . . . . . . . . . . . . . .• 648, 171 
Door. water tight vertically sliding. V. Arschaou-

lolf . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6.17,930 
Doors in open positions, appliance for holding, J. 

H. Reeve • . . . . . . . . . . . . . . . . . . . . . . . . . . .  ; . . . . . . . . . . • . .  648.299 
Draft equalizer, L. E. Fagan . . . . . . . . . . . . . . . . . . . . . . . .  648,102 
Drawers, lady's. C. Arnold . . . . • . . . . . . . . • • . . • . . . . • . • .• 648.1il9 
Dredging apparatus, I. P. Wasblngton . . . . . • . . • . . . • 648.007 
Dress and mud guard. J. B. Nicholls . . . . . . . . . . . . . . . . 6.18,049 
Drill jar. Benner & Hubley . . • . . . . . . . . . . . . . . . . . . . . . • •  6.18,096 
Driving mechanism. frictional, J. H. Bullard . . . . .  648.235 
Drying room, M. Villaret . . . . . . . . . . . . . . . . . . . . . . . . . . . .  648.005 
Dye, blue antbraquinone. O. Bally . . . . . . . . • . . . . . . . •• 648.381 
Dye, vi01et, anthraquinone, O. Bally . . . . . . . . . . . . . . .  648,3.'i2 
Electric conductor support, T. J. Cope . . . . . . . . . . . . .  647,945 
Electric conductors, apparatus for indicating 

leakage of current from, M. KaUmann . . . . . . . . . 647,970 
Electric elevator, Morrison & Woodrow . . . . . . . . . . . . 647,980 
Electric lighting apparatus, R. N. Chamberlain . . . 648.144 
Electric meter, coin freed. F. J. Beaumont . . . . . . . .  �.R35 
Electric motor brake. C. A. Lindstrom . . . . . . . . . . . . . 648.27a 
Electrolytic cell, G. W. Gesner . . . . . . . . . . . . . . . . . . . . . .  6.17,900 
Elevator. See Electric elevator. Water ele-

vator. 
Elevator gnard. W. W. C. Spencer . . . . . . . . . . . . . . . . . .  6.18.309 
Ele

�:��i�'s �':,;�lj.�
i
.C��t���t���� �� . ?������ .�� 648,104 

FJ!li���
ra

��e 
G

b::nl��
n
�ngiiie: ' 

. Rotary" engine: 6.18,170 

TrUCk engine. 
Engine. J. C. Adams . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . '" 6.18.329 
Enilines, electric igniter for explosive, W. F. 

Davis . . . . . . . . . . .  : . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • 648.122 
Engines, electric igniter for gas. W •. H. Cotton . . .. 647.946 
Envelop, letter card. etc. G. Knhne . . . . . . . . . . . . • . . .  648.035 
Explosive, H. Fl. Sturcke . . . . . . . . . . . . . . . . . . . . . . . . . . .  643.22'l 
Eyeglasses, O. Gillett . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6.18.344 
Fare receiver and register, L. P. Pichette . . . . . . . . . . 647.985 
Feather renovator. A. C. Grube . . . . . . . . . . . • . . . . . . . . • 648.072 
Fence gate. wire. J. K. Thoma . . . . . . . . . . . . . . . . . . . . . .  648,313 
Fence stapling device, wire, M. ChUrch . . . . . . . . . . . .  648.23.Q 
Fencing, C. A. Forsberg . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  648,2bO 
I:ferrochromium, manufacturing rich, E. Viet.· 

homme . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6.18.119 

�m:�: �: t: �?:.,��.�: : : : : : : : : : : : : . : : : : : : : : : : : : : : : : : : : : �:� 
�'i1ter bed •.  apparatus for automatically filling 

and discharging. S. H." Adams . . . . . . . . . . . . . . . . . . . 648,325 
Filter. portable. J. S. Mile • . . . . . . . . . . .  " . . . . . . . . . . . .  648.04.1 
Fire alarm system and apparatus, R. A. Smith . . . .  648.367 
Ii'ire escape, Ames & Bryson . . . . . . . . . . . . . . . . . . . . . . . . 648.327 
F'ire escape. C. Dufour. . . . .  . . . . . . . . . . . . . . . . . . . . . . .. 6.18.246 
Fire hose nozzle, A. W. Haines . . . . . . . . . . . . . . . . . . . . . .  648,200 
Fireworks bodies, means for loading, G. Lispen .. 

ard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6.17.1116 
Flange shield, �'. C. Billings . . . . . . . . . . . . . . . . . . . . . . . . .• 6.18,340 
Ii'lour packer, E. I. Noxon . . . . . . . . . . . . . . . . . . . . . . . . . . .. 648,112 
�'odder shreaders, etc .• head for, J. C. Leslie . . . . • .  6.18.151 
F'oJding box. Z. B. Webb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 648,182 
}I'ountain. See Stock fountain. 
Fruit breaking machine, G. L. Merrill. . . . . . . . . . . . .. 648.1:l1 
Fruit clipper. C. Triolo . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  648.224 
Fuel composition. A. D. de Micheroux . . . . . . . . .  _ • 648,042 
]'urnace. See Roasting furnace. 
F'urnace, J. Garden . . . .. . . . .  . .  . . . . . . . . . . . . . . . . .  . . . . . .  648.251 
Furnace. J. P. Moulton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6.l8.S59 
Game, F. A. Bellamy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6.l8.il36 
Game. D. L. Falardeau . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . • 648.16.1 
Game counter, W. H. Wilson . . . . . . . . . . . . . . . . . . . . . . . .  648.323 
Gas burner tip, D. M. Steward (reissue) . . . . . . . . .  . • .  11.826 
Gas generator, acet.ylene. M. D. Compton . . . . . . . ... 64M.022 Gas generator, acetylene, R. Morin . . . . . . . . . . . . . . . . . 648.04-7 
Gas generator, acetylene. H. P. Nielsen . . . . . . . . . .. 648,283 
Gate. See AutomatiC gate. Fence gate. Safety 

jl[ate. 
Gate, C. H. Benson. . . . . . . . . . . . . . . . .  . . . .  . • . . . . .  . . . . . • •  648.097 
Gate. W. H. Cotfman . . . • • . • . . . . • . . . . . . . . . . . . . . . . • . . . .• 6.17.948 
Gate. W. B. Hogan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .• 648,027 
Gearinll. stop mechanism for frictional, R. A. 

Hall . . . . . . . . .  . . . .  . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  648,202 
Generator. See Gas generator. MotIve power 

generator. 
Gill saw cleaner, W. M. Bolen . . . . . . . . . . . . . . . . . . . . . . .  647.936 

�����:�� tI����t��I:nl"s�
i
�:U�bl���ld. :::::::::::: ��:m 

Golf club, §. w. Hartley . . . . . . . . . . . . . . . . . . . . . • . . . . . .  648.266 
Governor. speed. A. Capra . . . . . . . . . . . . . . . . . . • . • . . . • 648,19.3 
Grain blllder tension device, J. A. Carlson . . • • . . . . .  648,160 

a�r��i�;��� cfriai�c:�:�h�e,'!o�t\����li: M'C: 647,WO 
Mackin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . • 6.l7.!lS1 

Guncotton, making. �'. I. Du Pont . . . . . . . . . . . . . . . . . . 648.147 
Halter strap releasing attachment, P. H. Owens .. 648.000 
����s1��,����·J.°¥�N!�: �: .�· .���.I�����: : : :

.
: : :  �j�¥ 

Harvester, thresher, and separator, combined, 
L. Bronson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6.17.939 

Hay tedder, FarraH & Pridmore . . . . • . . . • . • • • . . • . • • . 648,148 
Heater. See Hot air heater • .  
Heater. J. L. Hollingsworth . . . . . . . . . . . . . . • . . . . . • • . . .  6.18.259 
Hinge. S. D. Arnold . . . . . . . . . . . . . . . . . . . . • . • . . . . . . . . . . .  64S.016 
Hinge, gate, W. A. Wynn . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6.18.365 
Hod, W. G. Avery . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6.18.017 
Horseshoe. H. E. Mereness . . . . . . . . . . . . . . . . . . . . • . . . . .  648.276 
Horsesboe pad, A. H. Busb . . . . . . . . • . . . . . . . . . . . . . . . . .  6.l8.2.'lti 
Hose coupling, J. llJ. Bright . . . . . . . . . . . . . . . . . . . . . . . • .  648,187 
Hose or pipe coupling. Stultz & Pierce . . . . . . . . . . . . .  648.a6.� 
Hot air heater, E. A. Klauss . . . . . . . . . . . . . . . . . . . . . . . . • 6.17.1112 
Indtcator. See Bottle indicator. 
Injector. J. C. & R. D. Metcalfe . . . . . . . . . . . . . . . . . . . .  ,. 648.040 
Inks, superimposing printing, I. Orloff' . . . . . . . . . . . . . 648.28;') 
lnoxidizable corougated blade or plate, A. Bel· 

mont . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 648,lH 
Insulating coupling device, O. W. Meyrowitz . . . . .  648,174 
Insulator, tbird rail, E. W. Rice, Jr . . . . . . . . . . . . . . .  6.18.057 
Jack. See Lifting jack. 
i �f�t.

cl��.r ���j���t': fku�fi ti�t.Y ��hi;'ie' toii 648,060 

joint. 
Journal lubricator. E. B. Brown . . . . . . . . . . . . . . . . . . . .  648,005 
Kinematograph, W. Britain, Jr . . . . . . . . . . . . . . . . . . . . . 648:019 
Knife. fork. or the like. L. von .Jaraczewski . . . . . .  648.265 
Knitting machine, circular, J. Wardall . . . . . . . . . . . .  648,34" 
Lamp, electric arc, W. E. Pugsley . . . . . . . . . . . . . . . . . .  648.295 
Lamp extinguisher, W. 8. Paige . . . . . . . . . . . . . . . . . .  6.18.290 
Lamp, incandescent gas street, .J. E. Prunty . . . . . .  648,294-

t:�f' r'::.�re��' ;iafk �l}b���: ' and ' clod' 
. crusher; 648,011 

combined , J .  K. Goodman . . . . . . . . . . . . . . . . . . . . . . .. 648.25:{ 
Land surfacing implement. C. J. Cummings . . . . . . . 648.14'; 
Lathe stop motion, turret, W. L. Schellenbach . . .  648.1.8 
Lease rOll. H. Kelly . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6.l8,lO!l 
Leather manufacturing apparatus. D. Hays . . . . . . . 64R,149 
Leather, manufacturing .artiflcial, H. L. B. 

March . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  647 .�7!l 
I,eg. artitlcial . J. A. Peer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6.18.345 
Lifting jack. C. A. Omen . . . . . . . . . . . . . . . . . . . . . . . . . . . . • 648.284 
Lingoes. machine for making, R. W. Barker . . . . . 648,004 
Lock. See Bolt lOCk. 
f�g��: £: 1i.;Jt��.� : : : : : : : : : : : : : ·. : : : : : : ·:.::·:.: :ti48:30i; �:� 
Locomotive, H. C. Hc,pkins . . . . . . . . . . . . . . . . . . . . . . •  6.17.909 
Locomotive frame. R. M. Galbraith . . . . . . . . . . . . . . . .  6.l7.!l5S 
Log loader and canter, H. McDermott . . . . . . . . . . . . .  648,115 
Loom, H. Wymann . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 648.184 
Loom picker strap. N. Lemaire . . . . . . .  , . . . . . . . . . . . . .. 648.150 
Loom, ribbon, O. lfrowein . . . . . . . . . . . . . . . . . . . . . . . . . .  647.957 
Loom sweep strap, C. �....,. Thompson . . . . . . . . . . . . . . . .  648,136 
Lubricating engine cylinders, etc. , means for. J. 

P. Serve . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  > 0  • • • • • • • • • •• 648,153 
Lubricator. See Journal lubricator. 
Manure scatterlOg machine. S. A. Loessner . • . . . . •  648.152 
Mashing and brewing, L. Prochazka . . . . . . . . . . .  _ _  . .. 648,293 
Match box, N. O. F'onsskov. . .  . . . . . . . . • . . • • . • . • • .  6.17.955 
Matting making machine. A. Travaglini . . . . • . . . . . .  648,364 
Maximum meter. H. O. Westendarg . . . . . . . . . . . . . .. 648.009 
MerceriZIng apparatus, G. W. Remsen . . . . . . . . ; . . .  648,115 

�:��;�����iu�tJ:'w.r.r�ti���!��� .�'. �'. � .�� .�: ::o
.�� �:�� 

Metal working- machines. automatic feed mech· 
anism for, }'. Marggra1f . . . . . . . . . . . . . . . . . . . . . . . . .  648.211 

Metals from their ores, extracting, C. G. Collins .• 6t8,354 
3ieter. See Electric meter. Maximum meter. 

Water meter. 
Mold. See Tank mold. 
Molds, device for forming beads in, E. C. Wiley . •  648.0l0 
Mop holder. A. M. Kaulfman . . . . . . . . . . . . . . . . . . . . . . . .  6.17,971 
Motive power generator, Thieble & Dumez .. . . . . . .  647,99'J 
Motor. See Spring motor. 
.MusiC box attachment for bicyles, E. C. Robert�. MS,303 

(Continued on page �85.) 
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Screw Cutting 
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�mtc Lalh es 
FOR FINE, ACCU�TE WORK 

Send for Catalogue n. 
SENFCA FAllS MFG. CO. 

695 Water Sireet, 
Seneca Falls, N. Y., U. S. A. 

AMERICAN P ATENT:::t - AN INTER-
e�ting and valuable table showing the number of patents 
granted tor the various subjects upon whicb petitions 
fiave been fiJed from the be�inninlZ down to December 
:11. 1&.l4. Contained in SCI EN'rTli'TC AMERICAN SUP­
Pl .f�MgNT. No. 1 0 02. Prico 10 cents. '1'0 be bad at 
tbis office and frow all newsdealers. 

A R E Y O U  A T O P  
wasting pluck and energy in one place-never ad-
�����i w:r:e���o 'bl:f�t�r�dt�3.�t������ J��� 
to secure enviable positions through our thorough 
course of . 

E D U CATIONI IBY , MAIL 
i n  Electrical. �t:ecbanical. 
Steam, Milling and Civil 
Engineering ; lletallurgy 
Art. Architecture. 
tical Newspaj>er 
Englisb Branches,Stenog· 
raphy, Machine Design. 
and �lechanical Drawing. 
Low price ; ea�y terms. 
Mention subjects inter ... 
ested in when writing to 

T H E  U N ITED CORRESPONDENCE SC-H O O LS , 
158 Fifth Ave .• New York, for catalogue 33. 

WALWORTH 

PI PE VISES 
are the Heaviest and 
Strongest vises made. 

R EN EW A B L E  STEEL J A W S .  

W AL W O R T H  M FC .  C O . , 
1 28 TO 1 36 F E D E R A L  STREET, BOSTO N ,  M A S S .  

WOR.K SHOPS 
of Wood and Metal Workers. with­
out steam power, equi pped with 
B "A R N E S '  FOOT PO W E R  
M A C H I N E R Y  _ 
allow lower bids on jobs, and give 
greater proHt on tbe work. Machmes 
seut on trial if desired. Oatalog F'·ee. 

W .  F. '" J O H N  B A R N E S  CO. 
1 999 RUBY ST. , ROCKFORD Icc. 

The New Yankee DrilJ  Grinder 
8elcJlUllenlly Correct. 

The only drill grinder ever made requiring 
but one prdimiuary adjustment. Gage Jaws, 
�r.��\��

Il
�o

ot
;i;� t���i;�d��UI

l
11��, :�y�::!�! 

obtained instantly. Drills cut like razors. A 
boy can u� it. Iron \\r orker8 ! This 
machine will pay for Itself Illuuy times each 
year. Correct. work impossible without it. 'V�l�jtE ��VLtl�jt t�l;,

i
(!. o�� •• , Successor to G. T. Eames Co., 

250 A,yllllU Av, Kalamazoo, ]l1ch. 

N I C K E L  
AND 

Electro-Plating 
Apparatus aDd MateriaL 

THE 
& VanWinkle 
Co., 

Neu'nl'I,. N. J .  
1 36  Liberty St., N. Y. 

30 & 32 S. Canal St 
Cblcal'o. 

GALVANOMETERS 
STANDARD, SINE, TANGENT, 

REFLECTING and WIEDEnANN
· 

GALV ANOnETERS . • • • • 

Catalog tl,e free. 

E. S .  Ritchie & Sons, Brookl ine,  M ass. 

manuf actur�rst mOd�IS 
of every description made to order with prompt­
ness, precision and economy. Models of 1'ypeset­
ters. 'I'ypewriting Machines, Cash Registers, Cyclo­
meters. Revolution Counters, etc.; in fact. any kind 
of model made from deSigns. A Iso special tools and 
machinery for any and every purpose. Correspond ... 
eoce invited from those intending to equip a plant. 

ar lUustmted ci,·cular free. 
tb� Pratt � Wbltn�y eo.. J;artford. eonn • .  

J Citutific �tUtti(au. 
MUsical Instrument pneumatic actton, B. Miller .. 648.277 1 
Mu

��
a
l�I����8��.���: .�.��.

t
.��.

i
��� . .  ���. �.����' . . '�: 648,093 

Nail forming macbine, S. L. Reed . .  , • . . . • . . . . . . . . . .  648,298 
���%��?�'��:ilalfI: .��
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Oil distributing projectile, Simmonds & Penis-
Oili��

n
meclia',iis;n: 'R: ;l;: ']\ias(;�: : : : : : :  : : : : : : : : : :  : : :  t�:� 
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Packing box. A. Herzog . . . . . . . . . . . . . . . . . . . . . . . . . . . .  647,!166 
pac

�
i
ge��A��?I� . .  

r
.�� . .  ��.� . .  ���:.� . ���' . .  ������ . .  � 647,001 

+ + 

t Always the same. We maintain the quality no matter what the market price of tobacco. I 
Try them once. You will buy them always. Look for Arrow Head on e'Very Cigar. � 

JACOB STAHL, JR. ������,�s,' .. ���,�� s�. 6< 3�� .. ��e. , N; Y. City • ..J Pad_ See Horseshoe pad. Writing pad. 
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Paper box machine. J. '1'. Craw . . . . . . . . . . . . . . . . . . . . .  64S.241 
Paper registering' instrument. 1'. C. Dexter . . . . . . .  64S.16] 
Paper registerin-" mechanism. '1'. C. Dexter . . . . . . .  64S.162 
���

f
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Piano, COin controlled street, A. Capra . . . . . . . . . . . .  G48.l91 
�:��g.
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Piercing machine. cross rolling, E. E. Quimby . . . . f48.0b0 
�:g: �t��t�'c::·p�r���t,:adiey: . : : : : :  : : : : : : : : : : : : : : :  : : :  �N�� 
Pipes, stopping leaks and strengthening, J. S. 

Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  647.!iOO 
Pi
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Plow. CUltivator, and harrow, combined. A. A. 
Scott . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  _ . . . .  _ . . . .  r • •  64R.ilOS 

Pneumatic tube, G. H. Woodman . . . . . . . . . . . . . . . . . .  ti4H.1ii7 
Polishing wheel. E. ll. Jacobson . . . . . . . . . . . . . . . . . . .  (;48.204 
Portable sprinkler. �'. H- HuIL _ _  . . . .  _ . . . .  _ . . .  _ . .  _ .  648.26.1 
Potato digger. W. & J. Reuther . . . . . . . . .  _ . . . . . . .  _ _  . 648.133 
Potatoes. apparatus for treat ing sweet. G. H. 
Pot�e�;����;,·d;i;:j: ·w:·iiocii :_· ·_·:: :::: ::. : ::::::::: t�:�� 
Powder box or can, W. H. Moore . . . . . . . . . . . . . . . . . . . 648,278 
Power. See 'ride power. 
Press. See Baling press. 
Print or printing surfaces. automatic machine 

for producing. G. A. Goodson . . . . . . . . .  _ _ _  . . . .  _ . 648.201 
Printing device for paper rolls. Hargrave & 

Thomason . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  fi47.H63 
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ProHling' ma-chine, G. A. Owen . . . . . . . . . . . .  � . . " . . . .  640.281 
Profilin2' machine. rotary. G. A. Owen . . . . . . . . . . . .  648.288 
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Pulp articles. manufacture of. W. W. l\lcEwan 
et al. . . . . . . .  _ . . .  _ . . . . . . . . . . . . .  _ . . . . . .  _ . . . . . . . . .  _ . _ _  648,281 

Pump for fluids, self measuring, M. ComincLL· 

puri;�.
h
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ltailway electric signaling �ystem. M. Garl. . . . . . . . 648.252 
Railwav fOll signnlinll apparatus, I. tIline . . . . . . . . .  648.108 
Railway slgllal torpedo, rr. A. Broe . . . . . . . . . . . . . . . . .  647.038 
Hail way switch, electromagnetically operated. F. 
Rai �v�

a
!�'r;�b: s'treet: . F' . . M(;r·�ai{ste��.·.: : . '. : .... ' . .... :a�:�:m 

Railway tie. metn11ic. A. Burmeister . . . . . . . . . . . . . .  64S.1S'J 
Railway track switch, electromagnetic electric. 

P. B_ Williams . .  _ _ _  . _  . . . .  _ . . . . . . . . . . . . . . . . . . . . . . . .  648.092 
Reclining chair. folding. J. Allen . . . . . . . . . . . . . . . . . . . 647,929 
�:��:�:�!tg�'v�n�ia��';

e
��parati;s: '.i: iierrei : : : :  g:�.� 

Refuse. means for handling. J. McCartney ... . . . . .  648,279 
Register. See Cash register. 
L{egister box. A. P. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . .  647.!l!15 
Hesilient wbeel. C. J. Groves . . . . . . . . . . . . . . .  ' . . . . . . .  254 
�����I��I���;l:-ce�u����e;e: : : : :  : : : : : : : : : : : : : : : : : : :  1� 
ROOfing, '1 •. P. �'lallal!an ... . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Ltotary engine, V. F'ilteau ... . . . . . . . . . . . . . . . . . . . . . . .  . . 
Hotary engille. F'. A. Headson . . . . . . . . . . . . . . . . . . . . . .  648,124 
��1:t
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Saw Iluard, J. R. '11bomas . . . . . . . . . . . . . . . . . . . . . . . . . . . .  64S,OOO 
Sawmill carriages, steam set works for, Barker 

& Corry. _ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  648.333 
Scale, spring balance. A. N. Ozias . . . . . . . . . . . . . . . . . .  64S.289 
Scarf pin SafeLy device, J. E- Clark . . . . . . . . . . . . . . . . .  648.067 
Seal or stamp. metallic. W. T. Remmey_ . . . . . . . . . .  648.300 
Sealing device for boxes, etc., J. Lovera . . . . . . . . .  647.977 
Seaming- machine. can. C. Leffler . . . . . . . . . . . . . . . . . . .  648,037 
Seeder and fertiltzer distributer, combined. W. 

A. Holt . . .  _ . . . . .  _ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  647.U68 
Separator. See Coal separator. Cream separator. 
Sew��I�

a
�:�g�I�:��·otor attachment, Atkins & 

'1'hulln ... . . . . .  _ . . . .  _ . . .  _ . . . . . . . . . . . . . . . . . . . .  _ _  . . . . . .  648.185 
Shade cutter and creaser, window, W. T. Van 

Dercar .. . . .  _ _ _ _ . . . . . . . . .  _ . . . . . . . . . . . . . . . . . . . . . . . . .  64R.004 
Shaft. crallk. W. J. Ludlow . . . . . . . . .  _ _  . . . . . . . . . . . . . . .  648.077 
Shaft. veblcle. F. Neukert. Jr . . . . .  _ _  . . . . . . . . . . . . . . .  048.213 
Sbafts and hubs. connectlOn for. E. A. Blanton, 

Jr . . . . . . . . . . . . . . . . . . . . . . . . .  _ _  . . . . .  _ . . . . . . . . . . . . .  _ _ _  . .  648':152 
Sharpening device. W. 'l'hompson ... . . . . . . . . . . . . . . . tHS.O!lO 
Shavinl' tool. J. J_ Bryaut ... . . .  _ _  .. _ . . . . . . . .  _ . _ .  _ . . . 648.:142 
Sheepfolds. alarm device for, W_ D. Reynolds . . . .  648_0.'>6 
Shippin" box. collapsible; H.-Schroelfel. . . . . .  _ _  . . . .  64i.9!l4 
Shovel. W. We.terber� . . . . . . . . .  _ . . . . . . . . . . . . . . . . . . . .  648.:l2J 
Sign. advertising, I. H·. Taylor . . . . . . . . . . . . . . . . . . . . . .  64S,2"23 
Signal. See 'l'ralll order signal. 
Sinks. etc .. trap for waste pipes of, W. J. Hough. 648.207 
Siphon vessel for beer, A. Heinemann . . . . . . . . . . .  H47.96.j 
Skirt lifter. �L H. G. Boutineau . . .  _ _  . .  _ . . .  _ _  . . . . .  _ _  648_186 
Smoke preventtn� apparatus, W. H. Weightman 64S.:{20 
Soap cake. M. E. Dunne ... . . . . . . . . .  _ . . . . . . . . . . . . . . . . .  648.247 
Spectacles. D. L. �·alardeal1 . . . . . . . . . . . . . . . . . . . . .  _ . . .  648.16.'> 
Spinning machine filer. J. Good_ . . . . . . . . . . . . . . . . . . . 648.200 

Dynamos-Motors. 
lJynamos for ElectriC Jight-
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R-?�:tS cll�s !acr,in�� o�m�de� 
construction and fully J.,'1luran­
teed. Send for descriptive 
Bulletin. 

ROTH BROS. & CO .. Mfrs. 
88-92 �i..f���g�lltl:�

e
iJ. S. A. 

ACETYLENE APPARATUS 
Acetylene number of the SCt"NT1FlC AMERICA � Sup· 
PLl!:M i!:N'l', describing. with full Hlustrations, the most 
f�����:�:f�� 
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'I'he Jlas as made for and used by the microscopist and 
student; its use in the magic lantern. 'l'he new French 
table lamp making its own acetylene. Contained in 
SCIENTJ>'IC AMERICA" SUPPLEMENT. No. 10�7. 
Price 10 cents prepaid by mail. For other numerous 
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address. MUNN & CO .• 361 Broadway New York. 

20th C E N TU R Y  E Lc�����OR 
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miles. Guaranteed for one year. Price �200.oo_ Order 
DOW, avoid Spring rush. Send 10 cents for handsome 
76-palZe catalollue of Steam and Sail Yachts, LawlChes. 
Row Boats

t 
Canoes. RACINE BtlAT lUANU­

FACTUlt NG ()O., Box D. RACINE, WIS. 
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pliers and pluggers, togetber Wit� rubber band oJUg/ling 
and the use of puncture banus. 9 illustrations. Con ... 
talned In SUPPLEMENT 1 1  U·.!. Price 10 cents. For 
sale by Munn & Co. and all newsdealers. 

THi �Hls KEROSENE 

attained in the 

and GAS Engine 
hurns K E R O S E N  E cheaper 
and safer than 5lasOline. Auto­

matic, simple, reliable No 
electriC battery or fJame used 
Perfectregulatiol1.Belted or 
'ft�

e
�\:;;'t�Y�W�et�gg��h!':'g� 

hUl storolr{e batteries and all r;'re�� ro�I��:�:g��: 
A. i\IIETZ, 

128·138 'MO'IT ST., Nh:W YORK. 
Markt & Co.,London,Hamburg,Parls 

STOVER 
GASOLINE 

ENGINE Spring motor. A.  Capra . . . . . . . .  _ _  . .  _ . . . . . . . . . . . . . . . .  648.1\)"2 
Sprinkler. See Portable sprinkler. Tbe best Is always cheap-Stackers or tbe like. appltratus for operating hay. est. Write fM PI;'Ces. J. H. Sttce . . . . . .  _ _ _ _  . _ _  . . . . . . . . .  _ . . . .  _ . . . . . . . . . . . . . 648.310 
Stanchlon, cattle . .  J.  Hacker . . . . . . . . . . . . - . . . . . . . . . .  647.!lm STOVER E N G I N E  WORKS, F R E EPORT, I LL. Steam separator. T. J. Cookson . . . . . . . . . . .  _ _  . . . . . . 648.0H8 _-:-___________________ _ Steel. hardening. J.. Schiecke . . . . . . . . . . . . . . . . . . . . . . .  648.058 " Steerinl' mechanism. A. Piedlort .. _ _  . .  _ . . .  _ _  . _  . .  _ . .  648.218 WOLV E R I N E "  Sttll and heater. combilled water. J. S. Bentz . . . .  _ 648.3.17 
Stock fountain. C. l. Burt .. _ _ _  . . . . . . . . . . . . . . . . . .  _ . . . .  647.942 Gas and Gasol l· ne  Engines Stopper. See Bottle sLopper. 
Storage apparatus. R. 'I'. Lamb . . . . . .  _ _ _  . . . . . .  _ _  . . . .  648.200 STATIONARY and M A R I N E .  Stove or radiator. heating. H. Caesar . . . . . . . . . . . . . .  648.]90 HWolverine" is the only reversible Suspender end. J. Heyman . . . . . . . . . . . . . . . . . . . . . . . . . .  648,257 .ft.larineGlls Engine on the market. Suspension device. 1. E. Palmer . . . . . . . . .  � . . . . . . . . . .  GRs.1l3 It is the Ji�btest en�ine for its Switch. See Controller switch. Railway swit,ch. power. Requires no licensed en-Railway track switch. gineer . .Abso!utelll sa/e. Mfd_ by 
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Terret. H. Leeper . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  647.97a 12 Uu roll Street, 
'l'bermometer. oven. J. L. Krauser . . . . . . . . . . . . . . . . .  64S.0::W Grand RalJids, lUich. Thill. vehicle sbiftiul'. D. Brabant . . . .  _ . . . . .  _ . . . .  _. 648.2il1 
fTbreshing machine stack forming apparatus, J .  

A .  Bro\vn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  64S,02O 
Tide power. M. D. Com pton . . . . . . . . . .  _ . . .  _ . . . . . . . .  _ .  647.!l44 
Tide utilizing apparatus, J. Menli·HHty . . . . . . . . . . .  648.041 
rrie. See Railway tie. 
'1'ime detector, watchman's, E. Eppner . . . . . . . . . . . .  648.24U 
'1'ire. J_ W. D. Car.law .. . . . . . . . . . . . . . . . .  _ _ _ _ _ _ _ _ _  . .  _ . .  648.021 
'1'ire for bicycles. etc., E. S. Roney .. . . . . . . . . . . . . . . . . 647.987 
'l'ire for vehicle wheels. cllshion, Collet & Mears. ()4S.240 
�l�:,S:�::eri:: ��. �i�.BJi"e��[�tt:: : : : :  : : : :  : : . : : : :  : : : : : :  ��:3k� 
'l'ongue support. S. H. Brewer . . . . . . . . . . . . . . . . . . . . . .  6 1S'()!1!1 
Tool holder. D_ R. Hyde . . . . . . . .  _ _  . _ .  _ _  . _ . _  . . . .  _ . . . .  64S,Oi5 

ltlanufactory Establishetl 1761. 
LEAD PENCILS, COLORH:D PENOILS. !SLATE 
PENCILS, WRITING- SLATES. S'1'EJ<]L PENS, GOLD 
PENS. INKS, PENCIL OASIJ]S IN SLL·VER AND LN 
GOLti; ·STA'l'IONlllRS' RUBBER GOODS, RULERS, 
COLOns AND AR'1'IS'1'S· MA'l'EIUALS. 
78 Reade Street, New York, N. y, 

ltlallufactory Established 1761. 

� MARINE MOTORS 
are G UARANTEED to 

G IVE SATISFACTION. 
Durable in Construc ... 
tlon and Easy and 
Safe In Operation. 

ar Send tor Oatalogue 

and Vnvestigate OWl" claims. 
TRUSCOTT BOAT MFG. CO.,  St. Joseph, M ich., U .  S. A.  

THE ELECTRIC HEATER.-A VALU-

�BICYCLE GASOLINE 
. . M OTOR CASTINGS  

< S �ationary and Marine M·otors and 
" Launches. Catalog Free. 

PALMER BROS., MIANUS, CONN. 

ITOR ��OM·OGUL 
MARINE '"'5 EN.IUS _ 

-

Tools, automatic feeding and regulating device 
for machine. H. A. & I£. H. Liebert. _ . . . . . . .  _ . .  64i.975 

Train control system. H. \¥. Buck ... . . . . . . . . . " . . . .  647.\140 
Train order signal. F_ D. Allell. _ . _ . .  _ _ _  . _ _ _ _  . . . . . . . .  648.il.;1 
'l'ransplauLer. P. S. Holum . . . . . . . . . . . . . . . . . . . . . . . . .  648,200 

B Y  J .  E. C O N A N T  & CO.,  A ucti o neers, 
OPFICE, LOWE LL, Mass.  

Trap. See Animal trap. 
Tripod. telescopic. C. P. Goerz . . . .  _ . . .  _ . - 0  • • • • • • • • •  648.123 
Truck. car, J. C. Barber . . .  _ _ _ _ _ _  . .  _ . . . . . . . . . . .  _ . . . . . .  648.228 
Truck. car. M. G. Hubbard. Jr_ . .  _ . _  . . . . . . . . . . . . . . .  648.030 

The Assignees feel that the time has arrived to advertise and sell  by 

A BS O L U T E  A U C T I O N  
'1·rullk en"ine. S_ F. Prince. Jr . . . - .  - - 0  • • • • • • • • • • • • • •  648.079 The Perfectly Equipped Plant, together W.t,l the V i l lage and Outlying Lands of the Truss. M. B. Beldell . . . .  _ .  __ ._ . . .  _ _ _  . . . . . . . . . . . . . . .  _ . . 647.985 Ath t M hO 

C L II M h tt Truss. bernial. A. P. Barlow . . .  _ . .  _ . . . . . . . . . . . . . . . .  648.334 er 00 ac loe ompaoy owe assac use s TrusR. hernial. J. M. 'I'arrallt .. _ _ _  . . • . . . . . . . . . . .  _ . .  _ .  648.:l68 " 0  
Tube. See Pneumatic tube. The sale to take plnct! regardle&! of any condition of the weather j to be without Iilllit or reS<.lrve of any kind whatsoever ; to lJl'�iil 
�����
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cb�ln�il�; A,;.,�gt?i�"e�t,1. iiistiiyii;g 648.025 

. T H  U RSDA Y, the 1 7th Day of MAY, 1 900. 
mechanism for Sandeman & Brown 648 116 The business was origmated in 1871; the plant Is up to dllte6' cost nearly $400,000; has made lIet profit.s of o\'cr $looLOOO in a yearl COST OR 

Typewriting machine E � Barney . . . . . . . . . . .  648'06'2 PROr"'I'l' CUTS NO FIGURE NOW; THE PROPERTY HAS G T TO BE SOLD; IT l\IA Y BRING BUT A Sl\·IALL pERCENTAl;iE 010" ITS 
TypewritinJr machine: A: T: Brown.': : ' : : : : : : : : : : : : 64S'1(X) VALIjE; the tant will be sold 8t:larate and apart f�o.m village and outlying Illuds; the demand for its machinery �o-da� is ro;eater tha.n ever; 
Umbrella. foldIllJr .. E. Godfrey . . . . . . . . . . . . . . . . . . . . .  �S:1 b'? �h=��!�l!e:f �� ���i1�:�e
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�Jl��� Umbrel.la runner o� notc.lJ . L. L. Dew;eese . . . . . . . . .  648.Ua ct'lledj complete patterns for the past twenty ye!lr8; Assignees have kept. plunt in sliffici�lIt operation to supply all need�d repaIrs and renewals, Unlockmg mechanism, time. W. H. 'lay lor . . . . . . . .  �7.99S thus keeping in touch willi cII!'ltomer8; plant IS all ready to receive cOlltract.sand start business at once. The company has it.s own Railroad Sta. Valve,. rotary flO!lt. J. Stumpf.: . . . . . . . . . . . . . . . . . . . . .  64S.180 tlon, UAtherton," on Western Divi�lon of the Boston &: Maine; eight minutes' ride from Union St.ation, Lowell ; two lines of electric cars within VapOrIzing, coohng. and reflllln� apparatus, W. five minutes' walk of the shops ; Brick buildings ; :Main building, 5Ox318 ft., Wing, 44xW4 ft.., both thr�e 'itorles j Best foundry building in New I;l. Weightman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  648.319 England j Grinding Room, 4?x68 ft.; Sh�pillg an�1 Smithy, 3Ox62! thrfe stori�s j .Fettliug Shop, 46x"74 ft.; Pic�.lillg and Rllmbl,ing Sb?p, 32..�2.ft.j VehiCle, C. E. Woods . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  64S.014: Boil�r House, 32x37 ft.; En�llle Room \ mg, 17x�9 ft., three stories ; Office BUIlding, 18x41 ft., two stories j \\ 1Il�, 18x6O ft.; New OfficI' BUlldmg, �:g:��:, :glg�: �;��s�rc:.�������·.·.·.: : .... : : .. : .... .. .. t�:�� fteXv7:J���gfi��lr�C�d;��i �nii;l� 
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Vehicle: road. W. P. Kidder . . . . . . . . . . . . . . . . . . . . . . . . .  648.210 

I 
this sale, also a complete machill. 011 the prf'miaes. Al l inspection of the

J
Jremises must be made Suring t.be day between tbe 30th of April and 

Vehicle top, G. W. Atkins . . . . . . . . . . . . . . . . . . . . . . . . . . .  647.g1n the hour. of sale. The purchaser o� the plRnt MUST deposit with or SEC RE t.o the Allc�ioneers $10,000 as 800n as �he propert): is �trllck off. 
Vehicle top joint C E Hall &t8 026 The ASSIgnees have arranged that from 50 to 60 per cent. of th� purchase money may remain Oil mortgage for a term of oue year With lIlterest at 
Vehicle wheel J: Burn·s . . . . .  : : : : : : : : ; : : : : : : : : : : : : : : :  &&7·9.n the ra�e of 4 her c.::llt per annum. The deed to be taken io .thirty da)'sl\nd the purchast:r to par the taxeH for the current year. All Ulquiries, .. .. ' (Continued on page $86) 

' by mall or ot erwlse, muaL be made at the office of the AuctIOIJe��{EShSC6TT,stOX�Ij.�L{kf�l��CII.;�\'::g�ok�
a
�i{1tSCO.�.i?K�\�s:

t
�'s.'1ii:nees. 
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A Way to Change 
Your Work 

Prepare for a better position without neglecting your present work. OUf students advance in salary ann position while stud,:}ing. 
150,000 students and graduates 

TAUGHT BY MAIL 
�le�honl('n.1 or Archltceturul Hroughtillg; E I ec t r i  (� u l, .Meehaulcul. S t eDm o r  (JlvlI E n g l n eerl l lS' ;  Architecture ; Sur. 
,' e y i n g ;  B o o k .  
�:�r.�!:gl.c� te ll 0 It -

F.;:tahlished lR91 . 
$1 ,5UO,OOO. Write for 

The 

L AWP!!��I�!ct!:�o�m�!it 
Law Courses. Guarantees best in­
structionever prepared. Indorsed by 
students and attorneys everywhere. 
,Easy terms. Begin now. 

NATIONAL CORRESPONDENCE SCHOOL OF LAW. 
38 North: Pa. St • Indianapolis, Ind.  

M E R ITORIOUS 'INVENTIONS 
financed o r  patents sold outrigbt. Capital furnisbed 
for good enterprises at 5 per cent. Stock companies 
formed and influential directors procured. Stocks and 
bondR sold. We transact all husiness on commIssion 
strictly. No advance fees. PETER WHI'I'NEY. 100 
Broad way, .\' ew York. 

T H E  B U F F A L O  CASO L E N �  MOTO R .  f r HIS cut shows our four 
cylinder, 4� b.o�· s e 
power. nOll-vibrating, ��16�il& sfgl�500a

r
l
l;�u�ro��� 

��7gh
e
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b d;��rJ�I�\�� 
to be the most practical power 
in the market, occupying a 
space of 11:1 x 20 inches, manu­
factured upright or horizon­
tal; weigbt 175 pounds. We 
build from one to eight borse 
power. For vehicles, boats 
and light stationary work. 
we call pro?e superiuri ty. 

� Sen:! f01' Oi't'cular. 
BUFFALO GASOLENE 

No. 7 Bradley Street. 

T H E  
Berkefeld Filter 
gives a continuous flow of pure 

water in large or smaJi quantities. 'l'he 
cylinder is made of Infusorial Earth, 
wbich retains all minute germs and impu. 
rities. The cylinder can be easily reached 
and cleane-c1 as often as necessary, and 
ti:l.ken out and boiled for sterilization pur­
poses. Rapid fi ltration and the purest of 

BERKEFEL])ai1'i�1'��nJ��,d2 Cednr S •• , New York. 

MORAN FLEXIBLE JO INT 
for Steam, Ail' or J�iquids� 

Made in all sizes to stand any deSIred 
pressure. 

Moran Flexib le  Steam Joint Co .• I nc'd 
147 'J'bird .,treet. LOUISVILJ,E. Ky. 

REVERSING STEAM TURBINE.-PAR-
son's recently perfected turbine for boats. Illustrations 
Showing details. l"ontained in SCIEN'fU'JC AMERICAN 
SUPPLEMIi:NT, No. 1 1 58. Price ]O cents, by mail. from 
this office. and from ail newsdealers. 

JI n�w Button 
THE BEST T H I N G  YET ! 

Is simple and durable, and can 
be put on and taken 011' at will. 
Nothin� like it in the world. 
'1II'Y a set and be convinced. If 
your dealer does notkeeptbem 
send 250. to us for sample doz. 
'I'JlE L . •  (, II. SUP]» , Y CO., 

So COllimerclnl Avenue, 
H1narhumton, N. Y. 

High-grade Enameling done on Sbeet Iron, Steel and 
Cast.l·lron. 

Enameled Signs for Advertising Purposes in All Colors. 
St.reet Names ann Numbers a Specialty. 
Acid-proof H.'namel for Chemical and Pharmaceutical 

Apparatus. 
Majolica Ena.mel for Ornamental Cast·Iroll Work (New). 
Special Enamel for Electrical Heating Apparatus. 

BALTIlUORE ENA1UEL CO., No. 2, 
Foot A lien Street, Baltimore, IUd., U. S. A. 

The Perfection of Pipe Threading 
is- admitted to  be  reached when our 

No. 9� PIllHiWi:EADlNG 
is used. As a hand machine it is tbe 
only one known tba t wi 1 1  cut and thread 
an B inch-pipe with ease and Eatisfac· 
tion. One valuable feature is. that it 
has no arbitrary lea.d screw for deter­
mining style or pitch of thread to be 
cut. W- Send .for ( !ataloq-ue. 

THE l'lERRELL l'lFG. CO. 
IiOl Curtiss St., Toledo, Ohio. 

RESTFUL SLEEP 
In Call1l), on the Yacht and at Home. 

"Perfection" Air Mattresses, 
CUSHIONS and PILLOWS. 

Clean and Odorless. will not absorb moisture. 
Can be packed in small splice when not in use. 

g:w- Send for TIlustrated Catalooue. 

MECHANICAJ.., FABRIC CO., PROYIOENCE. R. I. 

� titutifit �tutritatt. 
Vehlcle wbeel, D. L. Mabry . . . . . . . . . . . . . . . . . . . . . . . . .  647.978 WHY PAl' 16000 MORE Vebicle wbeel. J. Sbellenberger . . . . . . . . . . . . . . . . . . . .  648.17U ' "_ Vending- machine. automatic. W. H. '1'aylor. . .  647.997 
VenLilaLing cap for 1Iliet of air, E. A. Wima,Il . . . . .  648.225 
WaIl'V
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for a surrey than is actually necessary. If you buy a job as good as good 
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Water co.1uml1. J .  N. Poage.. . . . . . . .  . . . . .  li4i:Ui41.i consumer excludvely. • 
Water elevator. J. \V. Carpenter . . . . . . . . . . . . . . . . . . .  648. 101 1FJ WE DAVE NO AGENTS WHter elevato,', cOllluressed air. H. E. Hamill. . .  648.](� . 

• Water meter. H. ltefsert. 64B,0;)4 
'Water t 11 be boiler. G. DUfl". . . • • • .  . . 647.94!J � We makeF8 stylesofvehiclesand65styiesofhar· 
"Vater w heel. W. D. Heynolds. . . . . . . . . . . . . .  !»48.0[i) '( =��
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w�·e�: C��{f�bi;lg · ��·I:�ee·l: ij47.U47 . You have the advantR,g-e of the largest stock in dist o. ax] -Canopy.�� S'brrel' l.'-S a!d Resilient wbeel. '1:urbine wbeel. Vehicle tbe country to sele�t from .. l>on't buy a ve�Cie Brad�e� quiC��o�t;i�!"8.

ru Pri�, oo�pl:�r;'{bCUJ' • wheel. \Vater wheel. I "=- or harness of any kInd untIl IOU get a free PY tains,8torm aproo,eun 8hade and fine lamps$135. �����e�s �;'�;��:��r;;ad; 'etc:; tra�erse 'mec'hilii: !H. 8.101 No. ff-Sln�e Su�y of our 1arae Illustrate catalolJue. AA,ood8IJ ot1ierssellfor .50 more than our price. 
ism for. C. K W. Dow . . . . . . . . . . . . . . . . . . . . . . . . . . . . G48.It,j ��\:'.:·�51�:·'!,:o���� Elkhart Carriage and Harness Manufacturing Co., Elkhart. Indiana. 

��::����: ;:;:gg�II\1s�·�Pya�il�gi6;n· & 'D'ick : : : ' : : : :  ��: l�� -------------------=�--------------------------

"Vood groOvillg and cUlting apparatus, E. Pol· 
lard. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  648.114 

'Nrencb. See Pipe wrench. 
'Vrench. A. K. \Volfe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  648.;)24 
Wriling pad, manifold, A. W. Beers .. . . . . . . . . . . . . .  ti48.tr.I;j 
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D ESIGNS. 

Bale tie buckle. D. D. Low . . . . . . . . . . . . . . . . . . . . . . . . . . . .  32.5H4 
Belt body . . J. Mebl. Jr . . . . . . . . . . . . . . . . . . . . . . . . 32,599 to 32.1iU2 
Box fastener. H. L. Moule . . . . . . . .  , . . . . . . . . . . . . . . . . . . .  32.580 
Bracket hanger. A. C. Pessano . . . . . . . . . . . . . . . . . . . . . . . 32.585 
Breathing. mouthpiece for preventlOn of mouth. 

J. Hooper . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  32.5()6 
Butter ·or oleomargarin print or brick •. W. J. Mox· 

ley. . . . .  . .  . .  . .  .. . . .. . . . .  . .  . . . . . . . . . . . . . . . . . . . .  32.576, :>2.577 
Canopy support. A. P. Storrs. . . . . . . . . . . . . . . . .  32.57;{ 
Cans. key for key opening. '1'. L. Collins . . .  . . . . . . .  :12,5i9 
Card mount. J. P. Odgers. . . . . . . . . . . .  .32.5GB. :i2.51.i9 
Chain link. C. W .  Levally . . . . . . . . . . . . . . . . . . . . . . . . . . . .  :)2.5fi.� 
Couch end piece, G. Brown. . .  . . . . . .  ;32.f£1� 
Desk. wall. C. E. Gardner. . . .  . . . .  32.5!Jf; 
Doily. J. 'vV. Ct:ltty . . . .  . .  . . . . . . . . . . . . . . .  ;)2.I;o:j 
Egg f,(!ster. E. �·reese. . .  . . . . . . . . . . 32':)78 
Fabric, lextile. J. H. 'l'sutsumi. . . . . . . . . . . . . . . . . . . . . .  :)2.&)/; 
Fun frame. ventilating. H .. Itici:lardsOIl.. 32.574 
File box angle plate. \Y. "V. Hllelster.. . a2.570 
Flower pot plate, "V. Stevenson .. . . . . . . . . . . . . . . . . . . .  32.57:1 
Garment hanger. F. ],. Hosent reter . . . . . . . .  aZ.:j!I:"l 
Heel top lift. shoe. H .  B. Haigh . .  . . . . . . . . .  �2.598 
Hurseshoe }Jud. \V. Killion . .  . . .  :12.5.."'4 
Hose. half, P. I:!�. Sutro. . . . . . . . . . . . . . . . . . .  a2.li(r3 
Journal box. A. C. Pessallo . . . . . . . . . . . . . . . . . . .  32.587. 32.588 
Journal box bracket 01' post hani!er. A. C. Pe!;· 

sano . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . �2.58G 
.Journal box standard, A. C. Pessano.. . . .  . . . . . . . . .  32.5l:>H 
Lamp fixture. J. H. '1'. l\lal'till . . . . . . . . . . . . . . . . . . . . ' " 32.572 
��atch. box� .J. J. B. ¥,cl£lrath . . . . . . . . . . . . . . . . . . . . . . . .  ��.�7.! Nebulizer trame. C. 1 ruax.. .  . . . . . . . .  .:>2.<"16. 
Pessary, W. Gagnier. . . . . .  . . . . .  . . . . . . . . .  . . . . . . . . . .  32.5t)ij 
PIllow block. A. C. Pessano . . . . . .  .32.590 to 32.59'� 
Scale base ,)Iate. J. W. Culmer. . . . . . . .  . . . . . . . .  32,581 
Scissors blade. E. E. MitchelL . . . . . . . . .  . . . . . . . . .  32.582 

. Skirt. Jtj. O'Regan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  32.604 
8poon or fork handle. S. J. J.arge . . . . . . . . . . . . . . . . . . .  32.561 
Spoons. forks. etc., bandle for, J. Clulee . . . . . . . . . . . .  32.1;(>'2 
'rank. D. O. Buick . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 32.5f13 
1'elephone instrument wall case, W. D. Gharky . . .  32.597 
Toe clip, R. C. Jenkinson. . . . . . . . . .  . . . . . . .  02,583 

TRADE MARKS. 

Apparel, certain named wearing, Kobn & Baer . . . 34.523 
Apparel. certain named wearing. I. StohwalSser & 

Company.. . .  . . .  . . . . . . . . .  . . . . . . . .  . . . . . . . . . .  ;'4.522 
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h .& '80'118: 34.540 
34.530. 34.&.31 

Beverages. carbonated. H. L. Wagner . . . . . . . . . . . . .  64,53<> 
Canned frll it and vegetables, Berrien Springs 

Canning Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  34.537 
Cereal for a bevel"ag'e. prepared. Wilde Brothers . .  34,5::>6 
Filler compoundlS or surfacers. Iflood & Conklin 

Company .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  34.551 
Flour . •  1. C. Smith & Wallace Company . . . . . . . . . . . . .  :-W .5.\)U Flour. wheat. G. C. Cbristian . . . . . . . . . . . . . . . . . . . .  � . . . .  34.538 
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Gas generators, acetylene, Helion Gas Generator 
Conlpany .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 34.560 

Golf balls and clubs. Hartley & Grabam Com- .... 
Gu���h·e\Vi·llg·. 'Ne�io'l; 'l;'�;n'co�pai;y: : : : : : : : : : : : :  t:�J 
Guns, Von Lengerke & Detmold . . . . . . . . . . . . . . . . . . .  34.557 
Hardware. certain articles of. Simmons Hard· 

ware Company . . . . . . . . . . . . . . . . . . . . . . . . . . .  34.554, to 34.5.16 
Insect nroof bag'S and paper. M. E. Manahan . . . . . .  34,520 
Medical compounds. certnin named. R. Crowell 

&, Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  34,548 
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Medicinal compounc"1s. Fort Wayne Drug Com-
pany . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 34.544 

Medicinal preparations, certain named. E. Alva-
rez Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  34,54� 

Medicines for certain named diseases, Hamazoin 
Drug Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  34,542 

Metals in bulk, crude. China and Japan r.I.'rading 
Pai��s�f��1

.
·E: \¥: ·G·r·afton: : : : : : : : . : : : :  . .  : : : : : : : : : : :  t:� 

Paper. crinkled and crepe, James R. Crompton & 
Brothers. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  34.521 

Pa.pers. certain named. S. Caplin . . . . . . . . . . . . . . . . . . . .  �4.5HI 
Powder, sponing. Americall Powder Mills . . . . . . . . .  :-W .152 
Hemedy for the nerves. B. H. Bacoll. . . . . . . . . . . . .  34,541 
i{otary en"ine, W. S. O·Connor . . . . . . . . . . . . . . . . . . . . . . 34.5Ul 
Shoes. men's and women's. Geo. E. Keith Com. 

pany .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  34.525 10 34 .528 
'rires, rubber. Rubber r.I.'irp. Company of America .. 34,553 
'1'oilet preparations. certain named. Josephlne 

Moore Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ;l4.549 
Typewriter ribbons, Mittag & Volger . . . . . . . . . . . . . . .  3-L517 
r.I.'ypewriter ribbons and carbon papers. Mittag· & 

Volger . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . �4.518 
Vehicles. self propelling". 'Y. S. O'Connor . . . . . . . . . .  34.559 
,'ermin and disinfecting. material for killing, 

Hess &, Clark . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  34,546 
Whisky, J. H. F'riedenwald &, Company . . . . . . . . . . . .  34.532 
\Vhisky, rye or Bourbon, It. A. Splaine & Com-

pany . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  34,533, 34,534 

LA BELS. 

" Baby Olives." for olives. Saville Packing Com-
pany .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7,497 

.. Campbell's New England Dinner," for canned 
good�. Joseph Campbell Preserve Company . . . .  7.501 

.. Crystal Aluminium." for a paint, J. T. Cupper . . . .  7.4HO 

.. Dry Climat.e Heady M.ixed Paint." for paint. 
Western Lithographing Company . . . . . . . . . . . . . . . .  7,4!l1 

.. Glyceallllla," for a substitute for vanilla, }t'. J. 
l1il1.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . .  7.4!l5 

.. Little Elves." for olives. S. J. Valk. . . . . . . . . . . . .  7.491i 

. . JJus-'l'ro." for a hair wash. M. M. Harris . . . . . . .  7.488 
,. Malvern Spring \-Vater." for spring water, Charles 

E. Hires Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7.4f1!1 
. . Minerva," for a. medicine. E. C. Blanck . . . . . . . . . . . .  'i.W2 
.. :Mme. �. K Givens Complexion Cream," for a. 

complexion cream. S. E. Givens . . . . . . . . . . . . . . . . . . 7.487 
.. PenOlia Snndwicbes." for peanut butter sand-

wicbe�. Pellolia � ood Company . . . . . . . . . . . . . . . . . .  7.500 
• .  Queen Olives." for olives. Seville Packing- Com-

pany .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7.4GG 
.. Safe." for cigars. M. Newlander & Company . . . . . .  7.4�.l 
.. Sultar," for a disinfectant.. W. Knight . . . . . . . . . . . .  7 .4BU 
. . 'l'omnto Ketchup," for catchuD. Seville Packing 

Company . . . . . . . . . . . . . . . . . . . . .  : . . . . . . . . . . . . . . . . . . . .  7.409 
.. Varuna." for mineral water. Varuna Water Com· 

pany.. . . . . . . . . . .  . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7.494 

PRI N rs. 
.. Cafe Savoy." for coffee. C. Biele . . . . .  . . . . . . . . . . . . . . . .  222 

A •• riuted COI)Y Of the speCification and drawing of 
any pate:nt in the f�reI!Oin� list. or any patent in pript 
i��upcl �lJlce 181�-':;. WIll be fUrnished from til is office for 
10 cents. In ordering please state the name ann number 
of the patent desired. anrt remit to Munn & Co .. 361 
Broadway. New York. Special rates will be given where 
a large number of COPIes arp. desired at, one time. 

Canadian patents may now be obtained by tbe in· 
ventors for ally of the inventions named in the fore 
�oing 1i�t, provided tbey are simple. at a cost of·*40 ellch. 
(f complicated the cost will be a Iitt.le nJore. For ful1 
instructions address Munn &. co., 361 BroadwflY. New 
York. Other fore'I{n patents may also be obtained. 

Libcrnl inrlucement!l and agency to dca.ler�. 

Jas. E. Patton Co •• m I,ake St • •  Milwaukee. Wis. 

American Sheet Steel 

Company 

M anufacturers of Bl ack 

and Galvanized Sheets 

Battery Park Bui ldi ng 

N ew York 

CROOKES TUBES AND ROENTGEN'S 
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ubout Cl"tlokes tube�. SCIENTIFIC AMF.RICAN SUPPLE­
AlENT, Nos. l S l . 18H, ':.!a�, �4a. �44·, 7!J�, 1 H ;'") .  
!1t)5, !ItIS. 1 05U. 1 0.)4 .  1 11 5 ;; .  1 U56, 1 11 5 ,. ,  also 
SCIENTI>'lC A'lERICAN, Nos. ,., 8. 1 II and 14, Vol. 74. 
'1'hese profusely iUustrated SUPPLEMENTS contain a 
most exhaustive series of articles on CroOKes tubes and 
tbe experiments perfol'med with them. Among tlJem 
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and which are now again exciting attention in connec· 
tion with Roentgen's photllgraphy. Price 10 cents each. 
'1'0 be had at this office and from all newsdealer.-s. 

Do you want $ $ $ $ ?  We want Agents everywhere! 
The 'Vhubor Collar and Cuff ComPlLny, 'Vindsor, Conn. 
Magneto for Gas or Gasoline Engine Igniters 

No batteries used. Self-lubricating bearings. Dust 
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FO" ONE Vr-:AR. Send for circul:n and price list. 
GIJ)J)INGS & STEVENS, Rockford, Ill. 

S I G N  A L I N G  THROUGH S P A C E  
without wires.-An article by W. Preece, describing the 
new Marconi system of teiegrapbing without wires. 
G i l lustrations. SCIENTIFIC AMERICAN SUPPLEMENT 
1 1  �4. Price 10 cents. For .ale by Munn & Co. and all 
newsdealers. 

D O N ' T  LO S E  T H E  

�6:0i�npe���edcaW�:1�� 
bUTne �atent Pencil 
Holder. Fastens to pock-
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P O I N T  

J\!handY. By mail. IOc. each. Oata­
logue oj these and other novelties (II 
made with the Washbwrne Fast- I en,,·s free for the askiing. 

AMERICAN R I N G  CO..  Box P, Wate rbury. 

EVERV BOY HIS OWN TOY rIAKER. 
TeUs how to make al1 kinds '1'oys. 

Steam Engines, Photo fiameras. 
WindmWs. Microscopes. Electric 
T�legraphs.Telephones. Magic Lan­
teru�, �olian Harps, Hoats from n . 
rowboat to a scilooner ; also Kites, 
��

I
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s
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a
:!J'Ar����� GJri)l. 

Slin�s. Stilts, Fisb'ng l'ackle, Rabbit 
and Bird '11raps. and many others. 
All is made so plain that a boy cnn 
easill make them. 200 bandsome ill us. This g,eat book 
by mail. IOc .• 3 for 25c. C. DEPUY. Pub .• Syracu.e, N. Y. 

Punctnre Proof Folding Boats. Adopted by tbe U. S. War and Navy Depts. in 
Marcb and Sept., 1800. Only medal and award at World's Fair. Beautiful modelS, 
perfectly safe for family as well as sportslllen's use. SaiJs, centerboards. rudders. 

Packs In small case. Send eo. for catalog, 50 engravings. K i ng Fold ing Canvas Boat Co . •  Kalamazoo . M ich . •  U.S.  

STA N D A R D  STR A I N E R  CO. , 

New York. 
Nickel-plated . 

25 cents. 

AGH�TS W AN rHD. 

Automobiles �-IIlIIIIIIIi.� 
The SCIENTIFtC AMERICAN for May 13, 1899, is 

devoted mainly to illustration!!! and detailed de· 
scriptions of various typos of horsele!!!s vebicles, 
This issue also contains an article on the mechan­
ics of the bicycle and detailed drawings of nn auto­
mobile tricycle. Price 10 cents. 

'l'be following copies of tbe SCIENTI>'IC AMER­
ICAN SUPPLEMENT give many detai1�. of Auto­
mobiles of dilferent types, with many il1ustrations 
of the vehicles, motors, boilers. et.c. '1'he series 
make a very valuable treatise on the subject. The 
numbers are : 732, 979, 993. 1058, 1054, 1055, 1056. 1007 
1058. 1059. 1075, 1078. 1080. 11)82. 1083, 1099. 1100, 1113 
1122. 1178. 1195. 1199, 1206. 1210. SUPPLEMENT No. 
1229 contains a bighly interesting article giving 
full data as to operating costs of borse and eJ ectric 
delivery wagons in New ¥ox:k City. Price 10 cent.s 
each, by mail. For sale by all newsdealers or 

MlrNs
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When your · 

Summer Tour 
is decided upon, ask: your ticket agent 

to route you via the 

Big Four 
Magnificent through train service 

maintained in connection with the 

N EW Y O R K  C E N T R A L, 

'. BOSTO N & A L BANY, 

C H ESA P E A K E  & O H I O .  

East, North, West. 

W. J. LYNCH. Gen. Pass. and Ticket Agt . 
W. P. DEPPE, Ass!, G. P. and T. A. 

CINCINNATI . 

A N EW AN D WO N I;> ERFU L I NV E N T I O N .  
Greatest Rival of Steam Pum p  or Windmil l  . 

The E RW ·I N  STEAM R.AM 
For elevating water from tubular or other wells or from rivers, lakes or other suPpJy. 
Guaranteed effiCiency of 51) to 150 per cent over a duplex steam pump. 
Extremely economical in amount of steam used . 
Does not raise the temperature of water appreCiably. even on extreme elevations. 
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rams. 
l:t'uU descriptlve circular showing comparative tests of Ram and Steam Pumps Bent on 

request. . . 
MANUFACTURED AND GUARANTEED BY 

THE PENBERTHY INJ ECTOR CO. , 
Branch Factory. Windsor. Can. D�TROIT, MICH. 

Makers of the WORLD·RENOWNED AUTOMATIC INJECTOR. 
Sales over 200,000 in 14 years. 

SinPLl�. RELIABLE. DURABLE. 



.J'ownded by Mathe'W Oarey, 1785. 

H E N R Y  C A R E Y  B A I R D  & CO. 
I N DUST R I A L  PUBLISH ERS,  BOOKSELLERS 6. IM PORTERS 

8 1 0  Wal n u t  SI.,  Philadelphia, Pa., U. S. A.  
ar O!!r N /lW and Revised CatalO(J1Le of P.ractical and 

Scient'i.ftc Books, 92 p{l{}es, 8vo ; a Catalo(1!!e of Books on 
Stea'm. Ulnd the Stearn. En(l"ine, Machinery. etc.; a Cataw(fue 
r;!,J��� ot�e��!���!�
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61'er/l branch Science applied. to the Ao'ts, sent free and. free 
.7{VI��t.r:V.";, tgc!:i�l.s�ne ;m. aThjJ part of the 'W01'ld 1Vl10 'Will 

CAN I BECOM E AN ELECTRICIAN'. 
I'i.\'t!i'�i'Eit�"ri�

c
�o�r'b�£;rl}yI�ft 

at a cost wittlin the reacll of anyone. No 
matter where you live, if you can ,read and 
write, we guarantee to teach you thorougoh-
�: 2�'i���it��� �t���O�'���i��D'f'::���� 
tbe country, We teacb also lliechanical 
En5{iuecl'ing, lllechanical ])ra\viug, 
�:
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t
l��e�;�1�\V�(j�jn1ft�
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l..'e�egl·al)hY, X.Rays, etc., by maH. 
Wo·ite. fa/' UataloQue. 

ar- State subject you wish to study. 
The Electrical Engineer Institnte of Corre-

'j spondence 
,-,J"-.ro. f"e..r •• <.P�; __ �_ Instrnction. 

c-.. = ... TII.- (.O� __ m=-
� E.& of .,,,�.,,;,� �. wt.. . .... � .. _ Dept A, 

Lf.or.:,.f ... �<= _____ 120-122 Liberty St .. �o.e. ... ..:.- New York. 

OF B RAI N S  

1 (iARr5 
These Cigars are manufactured under the most favorable climatic conditions and 

from the mildest blends of Havana tobacco. H we had to pay the imported cigar tax 
our brands would cost double the money. Send for Booklet and Particulars. 

CORTEZ CleAR CO. , KEY W EST. 

T H E B A L L . B E A R I N G 

DENSMORE 
does easily aUfI 
well every kind of 
work that 0. TYl,e­
,"VI'iter can do. 
Only make witb Ball­
Bearing 'l'ype Bars. 
L i g h t e s t  K ey 

TOllch. 
Greatest Speed. 
Best 1'or 

8Pondcnce a n .l 
lUanifolding. 

WHY doesn'tJone�getdowl1 to business 
_/.A";. �i��,OE�� �g� $��f aD���r'l�I����l'r�� 

running a puzzle department ? 
THE AMERICAN 

$ 1 0  TYPEW RITER 
well made as tbe bi"best· 

maChines, but more sim­
bas stood tbetest;�even 

���s,;�1�g��'�l���P�:��free. 
Ame����7

n 
B(l!:dw��:,r NCeoWm����: 

OF 'I'HE 8TEAllI ENGINE. 
P R I C E ,  $ 2 . 00 ,  

Postpaid t o  any address. A practical book on 
eu�ine I'w)I)ing, valve setting-, etc. Strictly up­
to-dat e. 1\10ney refunded if not satisfactory. 
T H E O .  A U D E L  C O . ,  6 3  Fifth Ave .. New York City. 

MAIN OFFICE : 309 BROADWAY, N EW YORK, M h · 1 M ec anlca ov�mentSt 
SCHOFIELD'S No . 2 Steel Frame Bi-Treadle 

E M E R Y W H E E L. 
Grin()s twice as fast as any single 

treadle emery wheel. Provided with 
adjustable knife alld tool l'est and skate 
Ilrinding rest. Knives or tools are 
ground to any accurute bevel desired. 

Prices reasonable. 
Discount liberal. 

S C H O F I E L D  & C O . ,  Mfrs., 
2 1  Adams St.,  Freeport, I I I . ,  U. S .  A. 

Powers, Devices, and Appliances. 
Ry GARDNER D. HISCOX, M E  .. Autbor of " Gas, Gas­

oline, and Oil Engines." 

has typewriters that 
mark the very high� 
est point of superior­
ity reached in writ­
ing machine $ $ $ 
m e c h a n ism. No 

other typewriter so thoroughly holds its 
own, presents so many improvements, � 
shows less affect of wear from constant use 

or requires so little attention. It is always 
ready. 

If your office is not a Smith 
Premier office, write for our 
Illustrated Catalogue, Free. 

The Smith Premier is especially adapted_ ':I 

the " Touch System" of Typewriting. 

'ttbe ....  
Smitb Prtmltr tvotwrlttr eO. 

Syra\U$�, n. v., u. S . .11. 

FO R SALE. 
Tbe entire plant o f  'l'HE UNI'l'ED S'l'A'l'ES PIN CO located at Seymour Conn., on the line of N, Y., N. H. &. A. R. R. (Naugatuck Division), consisting of buildings. real estate and valuable water power on Naugatuck �ived including all macbinery used by the ahove men-tl
'}�� f�W�����!I�r!��an��!aa

cJ���s�f pins. 

UNITED STATES PIN CO., . 
___ = ____ o_r._O_L_I_l'_· _L_. DIBBLE, Seymour, Conn. 

I CE !��
C
B�m:;�, �l��\�rn:l'.':,inlil'Hlll�'ir,f.�� 

MFG. CO., 0'99 Clinton Street, Milwaukee, Wis. 

ntW£tntury Ty p ew r i t e rs  
If YOu contemplate renting or purcbasing any style 

A Dictionary of l\lecbanical Muvements, Powers. De­
vices, aud App1iances, embracing an iIIu5trated descrip­
tion of tbe greatest variety of mechanical movements 
and devices in any language. A new work on illustrated 
mechaniCS, mechanical movements, devices and appli­
ances, covering nearly the whole ranJle of the practical 
and inventive field, for the use of Macbinists, Mechan­
ics, Inventors, En,nneel's, Draugbtsmen, Students, and 
all otbers interested in any way in tbe devising and 
operation of mecbar:.ical works of ony kind. 

Large Svo. 400 Pages. ],649 Illustrations. Price $3. 
ar A fuU tabl" oj contents wtu be sent free .. pon 

application to 

T U R B I N ES lIT Send for Circular "Ill." 
JAS.  L E F F E L  & CO. !Springfield, Ohio, U. �. A. 

i��� jTYPE WHEELS. MODELS &.. EXPERIMENTAL WORK. &MAl.L PMCHIN£RY NOVELTIES &. nco "EW ":O :STENCIL WORKS 100 NA&SAU II! N.'Y. 

Tbe machine that does better work with 
less fatigue than any otber. 

That has a velvet toucb and every pos­
sible conven ience. 

4if> Catalogue free-send for it. "W\l. 

AMERICAN W R IT I N G  -M AC H I N E  CO. 
302 B ROADWAY, N EW Y ORK. 

(b� Cy,,�writ�r €xcbang� 
1 � Barclay St . .  NEW Y O R K  
1 2 4 La Sal le St . .  C H I C A G O  
3 8  Bromfield St. .  BOSTON 
8 1 7  Wyandoite St . .  

KANSAS CITY,  MO.  
2 0 9  North 9th SI. 

ST. LOUIS, MO. 
432 Diamond SI. .  

PITTSBURGH, PA. 
3 West Baltimore St .,  

BALTIMORE,  MD. 
536 California St. ,  

SAN FRANCISCO, CAL. 
We will save you from 10 

to 50% Oil 'I'ypewriters of all makes. Se.nd 101· Cataloque. 

K R O M S K O P  

Color Photography 
Nature's Refle.x! " It seem.s almost a mi'racle ! "  

u 1.' 0  the already long 1ist of marvelous devices wbich! 
will come into common every-day use mus� be added tbU.�·'!:'�l�kdoll���t .��.�!����!,�fssc���fe·Kromskol's CamC)·ll.S, now I'eady. a:lr Send stam.p fo)' booklet. 
IVES Ii.ROMSKOP COlllPANY, Incorporated, 

1324 Chestnut Street, Philadelphia. 

THE whole history of the 

world is written and pic­

tured week by week in Collier's 

Weeldy. So well written and 

s'o well pictured that it is now 

the leading illustrated record of 

and has the larg· current events 

est circulation of any periodical 

in the world that sells for three 

dollars or more per year. 

On sale at an news8tands. Pl'ice 10 cents per 
copy. Saml}le copy free. Address COLLI Ir.R'S 
WEEKLY, 525 West.13tb Street, New York City . 

Typewriter, casb or on installments. we call I:'ave 
you money. 

HAWTHORNE & S HEBLE M FG.  CO.,  
MUNN & CO. ,  Publishers, I N V E N T I O N S  P E R F E CT E D. 

36 1  Broadway, New York. Accurate Model and Tool Work. Write for Circular_ 297 Broadway, New York. 604 Chestnut St.,  Phila. 

Built for service in every day business. Its 
�eods�Y pou:���7 m��f�rde���� make it tlle 

WRITES 30 COPIES AT ONCE. 

Whtle being t1uTable and ready for heavy 
work, tbe JEWETT also bas a tll<bt reo 
sponsive touch and is easy to operat.e. 

Write for bonklet wblch llIus· 
trates Rnd explains evertyhio�. 

Jewett Typewriter Co . . 616 LlK:ust St.,Des Moines, Is 

CALCIUM CARBIDE ������, 
35 NASSA U STREET, NEW YOltIi.. 

(A B C Code.) Cab l e  Address : BRYAXE, NEW YORK. 

HOW TO MAKE AN ELECTRICAL 

SENBITIVE LABOR ATORY BALANCE, 
By N. Monroe Hopkins. Tbis U built-up " laboratory 
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by any amateur S�i1Ied in the use of tool�. allu it will 
work as well as a $125 bnJ.ance. 'rhe article Is accom­panied by detailed working drawings sbowing variuus 
stages of the work. 'rhis article is contained in SCIEN­
TU'IC AMERICAN SUPPLEMENT, No. 1 1 84. Price 10 
cents. For sale by MUNN & CO., 361 Broaclway, New 
York City, or any bookseller or newsdealer. 

Furnace for Amateur·� fJse.-'rhe utllization of 110 volt 
p.lectric circuitR for small furnace work. By N. �tonrne 
Hopkius. 'l'bi8 valuable article is accompanied by de­
tailed working drawings on a large scale, and the fur-
nal}e can be m:lde by any amateur who is versed in the . 
use of .. oo]s. 1'his article is contained in SCJENTllf1C AN,,! int�res�ed In Art, -!,-r­
A.MERICAN SUPPLEMENT No. 1 1 82. Price 10 cents. . tlStiC Shadln� or Colormg 
For saJe by i\1UNN & Co., AAI Broadway, New York City. Wlll do well to write 
or by any bookseller 01' newsdealer I The Air Brush Mfg. Co. 

, 80 Nassau Street, ��y Make Rubber Stamps ? i Rockford, III., U;h�'�:fect ].]Ztb High Angle 
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���.I;I����T� I HOIDO. ]11). Objective, $30.00. 

Cbicago. Simple process. Large prufits. Ci;rcula.'s !o'ee, i Special price to College •. 
Barton Mfg . Co" Oept. A, 3 3 8  B'way, New York,  U. S .  A.  '1' Send for Micro. Bargain List 

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

. PATENTS 
T RADE MARKS 

DESIGNS 
"" .. COPYRIG HTS &c. 
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s
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d ?r��C�!�t��ge�:� 
invention is probably plltentable. Communica­
tions strictly confidential. Handbook on Patents 
sent free. Oldest a�ency for securing patents. 

Patents taken throul!b )lunn &. Co. receive 
s·peciaL nof.ice, without cbarl!e, in the 

Sci�ntific Jlm�rican. 
A handsomely illustrated weekly. Largest cir­
culation of any scientific journal. fl'erms, $3 8 ·  
year : four months, $1. Sold b y  all newsdealers. MUNN & C O . 3 6 1  Broadway, New York 

Brancb Office. Ii2,j F St  .. Wasbington, D .  C. 

No. 12. I Williams, Brown & Earle, 
Dep't c .  Philadelphia, U. S. A. 

HUDSON RIVER DOCK PROPERTY 
4if> C I V E N  AW AY. "'U:n 

In order to tenant our vacant bouses, and for tbe gen­eral benefit of the village of New Hamburg, where we 
are large property holders, we will deed, conditionally, 
free of cost, to a good, reJia.cle, responsible pnrty, wbo 
will erect buildings and estabHsl1 a permanent manufac­
tory that wUI give employment to 40 or more persons. 
��ci
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County, N, Y. New York Office, 45 Broadway. 

MAKE YOUR OWN CAS. 
15 CENTS A MONTH. 

BRIGHTER 1 HAN ElECTRICITY ,IN COUNTRY OR CITY 54to 56 MAEDNAS!I!�O�'��S! 
hne Gas Lamps. 

BRILLIANT GAS LAMP CO .. 42 STATE ST., CHICAGO 

lJfUi MAKE B I G  M O N EY �h':,t 'j.';.'i,'i�n��t� 
Motion Pictures, tbe new Grapbo-Amplipbone Talking 
and MusicaJ Combination and Panoramic Stereopticon 
Views $60 to $300 per week without previOUS experience. 
Only a little money needed to start with, and any man 
can operate our outfits successfully. Write for catalo.2'. 
Enterlainment Supply  Co.,  56 & 58 Fifth Av., Chicago. 

J E F F R E Y D;T,f'i��BLE C H A I NS FO R  c..�r�E�?GUE, I 
R O L L E R  TH E uEF FREY M F G .  CO 

. S P E C I A L  COLUMB US, O H I O .  

PARSELL & WEEO, 129-131  West 31st St., New York. 

. . . .  CO R K  S H Ay I N C S  • • • •  
O.  HEROLD & CO., 

Lisbon, Portnll'al. 
W ANTED-An experienced Superintendent for an 
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intercbangeable mauufacturill", in all its branches. State 
what salary wanted and give reference. Addres� " Au­
tomobile," care ScientifiC American. 

MODELS & E X P E R I M E N TAL W O R K .  
Inventions developed. Special Machinery. 

E. V. Baillal'd, 106 Libel'ty St., New York. 

D'AMOUR& LlTTLEDAlE MACHINE CO. 1 3 0  W O R T H S T  . . N E. W  Y O R K .  
lllake lUodcls of Any  IUachinc to  UrUC1·. �EASE PAYS EXPENSES and $r[5' 

per montb. Steady position : self-sel-ler; no experience !1_e�rled.Send 2c for contract. 
Ph:ASE MFG. CO., ClnCIDnati.O .. Dept. 10. 

BOYS PAPER FREE if you..ri!1 send nameB 
. of £) boy friends over 12 years ot 

age we will send you the Star tor3 mon�b.s 
free. (in"ntest boys' paper publisbed_ Address witJl 

slAmp, TIJ,E STAR, Dept. 34. OAK PARK, ILLS. 

R EADY S H O RT LY. 

Gas Engine 

Construction 
B y  H ENRY V.  A.  PARSELL, J r . ,  M e m .  A. I .  Elec. Eng. ,  

and ART H U R  J .  WEED,  M .  E .  
PROFUSELY ILLUSTRATED. 

. Price, $2.50,  postpaid. 
'l'bls book treats of tbe subject more from tbe stand· 
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scribed, and then the actual const.ruction of a half-horse 
power engine is taken up. 

First come directions for making the patterns i this Is 
followed by all the details of tbe mecbanlcal operations 
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in progress, showing tbe modes ot chucking, turnjng, 
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Dimensioned ,vol'king dra,villg's give clcal'Jy 
the sizes and forms of the vRt'ions details. 

'1'he entire engine. with the exception of t·he fiy­
wheels, is deSigned to be made on a simple eight-incn 
la.the, with slide rests. 
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one can figure out the dimentions of simiJar engines of 
other powers. 

Every illusu'ation in tJlis book is new anti 
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Yv��ej, �':.��"a��l';:�':,I:, for this 

fir Se"d jor Circular of Contents. 

M U N N  & 00.,  Publ ishers, 
SC I E NTIF IC A M ERICAN OFFICE, 

86 1 I}rQ.dway, NEW YORK. 
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(b¢ Po�try of motion 
is reached in the modern automobile. tile ideal car­

riage of to-day. No 
borse. no coach­
man, no dirt, no 
g�1�n

e
i in �On t!�stft 

feels1ike fairyland 
to be riding along 
in a 
WI NTON 

M OTOR 
CARRIAGE 

Price $1,200. No Agents. First cost is nearly 
an the expense. 'rraveHng costs less than � cent amile. 
No p.xpense when notin use. Hydro-carbon motor. The 
best automobile on the market. 
T H E  WINTON MOTOR CARRIAGE C O . ,  Cleveland, Ohio.  

Eastern Department, 120 Broadway, New York City. 

CHARTER Gaso l ine Engine 
USED ��\����� FOR ANY PU RPOSE 
Statiounl'ies. Portables, 
Engines and Plllnps. 
P1'" State your Power Needs. 

OVER 25,000 I N  USE. 
EASILY PUT O N .  HAS PROVED P E RFECT 

AND RELIABLE. F U LLY G UARANTEED. 
Coasting becomes so safe and eas-y you do it 

every chance you get. Your feet on the pedals 
gives perfect control of the wheel. Ladies' skirts 
keep down when co�stlng. You can adjust it to 
any make of cycle. 

Our Acetylene Bicycle l�alnp is superior in 
construction to any made. 

Illustrated. pamphlet (li,1}ing detailed v",formation 
regarding Brake and Lamp, sent on application. 

ECLIPSE B ICYCLE CO .  
Box X ,  ELf1IR A ,  N .  Y .  

I' ��RDNtftf-R1Ui1�URrAIES , � ,A((URATEa.PAPlo!fr� UP'''' : .  RINDE [·tfBESlY&[o·UJILA&t1m:l 
W I T H  T H I S  B RA K E  

Y O U  W O N 'T B R EA K  
You will be free from fear wben 
riding your wheel aown hill if 
you are using' tbe " C. C." or 

C A N F I E L D  

COASTER B RAKE 
Small. convenient. reliable and 
al way s satisfactory. Its �art8 
�Yl f�r :�� i�\�:�II�

a
uI1r�i�'e:� 

now r_ecognize its superior mer­
its. Weighs only U ounces. Ask 
your dealer for it or send to us 

for free descriptive booklet. Pl'ice. C. c. Brake, $4.00 ; 
with Hub, $5.00 ; witb L{ear Wheel, $6,00. 
CANFIELD BRAKE CO.,  P. O .  Box 11 6 7 ,  Corning,  N. Y .  

GAS and G ASOLI N E  ENGIN ES 
Vertical 2 to10 h. p. 'l'andem 10to OO b.p. 

For Stationary duty. 
We can ship from stock. 

N O RTHERN E N G I N E E R I NG WORKS, 
...... iiIoI......... 648 Atwitter St., Uetrolt, :a.Ue1t. 

R � al � � All varietIeS at lOWest prlce8. Best ltailroad 

1J:g\ciil
n
�s��fO�rt?�le��i�

k
cl�af�es Saaf��� 

, Sewing ;)lachines, Bicycles. ':rools. efc. Savn 
Money. Lists Free. C B I( ,AGO ;:;(A Ll<:; Co .• Chicago. Ill. 

WHY have 50 per cent. of 

SWEET 'S SEPARATORS 
sold the last three years been on 
DUPLICATE orders ? 

They do the BUSINESS and 
are right in WORKMANSHIP 
and FINISH. 

For Steam and Oil. All 
styles. Send for list of users, 
Reports of Tests. 

D I R ECT S E PA RATOR CO. 
700 CEDDES STREET, SYRACUSE, N. Y. 

J ,itutific �UlttinlU. 

WO O D S MOTO R 
V E H I C LES 

represent all that's best in Electric Automobile construction 

SIrIPLICITY RELIABILITY 

ORIGINALITY OF DESIGN 

SUPERIOR CARRIAGE COr..lSTRUCTION 

Shipped 7 Carloads to Honolulu. 
Sbipped a Carloads to PariS. 
Received one order amounting to 
over $1,500,000. 

The Woods Hansoms, Cabs, Station 

Wagons and other productions are 

the choice of the traveling public. 

Price List and Colored 
Plates sent on request. 

WOODS MOTOR VEHICLE COMPANY, 
N e w  York : 44th St. a n d  Vanderbi lt Ave. 

Steam Shovels� Dredges 

- TO L E D O ,  O H IO , U .  S. A .  

Chicago : 545·549 Wabash Ave. 

�..a� ITadies' Watche;1 ; All styles and sizes are shown in � 
our Blue Book-Copy ]<'ree. 

New England Watch Company, 
37 Malden Lalle, .New York. 
149 State Street, Chicago. 

(t���� 
U' . S.STC>:R..A...G-E 

:SA. TTE:R."Y" 
Shipped FUL'LY £!HAltGED and ASSElllBLED with everything 

necessary to put it in INSTANT USE. 

T H E O N LY STO R AG E  BATT E RY which D O ES NOT 

req u i re ex pert el ectrical knowledge to put it in  active 
operati on. 

Kept in stock by Electrical Supply Houses. nr Send. for Ci,·cular. 

U N ITED  STATES B ATTE RY C O . �  253 B ROADWAY� N EW YORK .  

A Ooodform Closet Set" • 
will make your closet look like this picture. Try 
months. Money back then if you say so. 

LADIES' SET-12 Uarment Yokes, 12 Skirt Hangers, 2 Shelf 
Bars and 2 Loops. (�ee loop on door.) 

MEN'S SET-12 Garment Yokes, 6 Automatic Trousers Hang­
ers, 2 Shelf Bars and 1 Loop. 

Sets, $3.00 each-·two in one shipment, $'i. 50, express paid. 
Our Trousers Hanger is much prized by gentlemen; sample 
30c. ; 4 for $1.00; 6 and 1 Loop, $ 1 . 50, prepaid. 

Sold in ftrst-class dry g()
O
d� store,!'!. and by dotbiers and furnishers. If 

� cannot buy tbem from a dealer in your town, l'emit to us. Mention 
your dealer's name. \'Ve send free an illustrated descriptive booklet. 

cmCAGO FORM COMPANY, JOJ 

Queen's Patent " Triple Plate " 
Toepler-Holtz Electrical Machine. 

Can boo used at  all � times of year and in 

I � all kinds of weather. 
Prices l'nnge from $25 
to $50. � Ci'I'cular 
on a·pp�ication. We 
can"Y a complete line 
oj E l e c t r i c a l  wrI.d !:�d'��t!��i�i:.nents 

Q U E E N  & CO .. Inc.  
1 0 1 0  Chestnut SI.  

Phi ladel p h ia, Pa. 

MANUF ACTURE OF BICYCLES. - A 
very comprehensive article giviu2' the detq,ils of con� 
struction of every part of these vehicles. With 51 en­
gravings. Contained in SCIENTIFIC AMERICAN Sup­
PLE�lENT, No. 9US. Price IO cents. '1'0 be had at thIs 
office and from all newsdealers. 

Po\veloflll, IteSlJOllSive, 
Durable Ilud Efficiellt. 

" The Reeves " 
Variable Speed 

Countershaft 
for securing any speed without cbange of belt 01' loss of time. Es-

I peCIally adapted for all kinds of Iron­working !Macbinery {ron Lathes Planers, Borillg: .Mills, Sbapers. etc.; Cement l\lacb1nery, Experimental M�chinerY-in fact all kinds of ma- . chmery requiring a change of speed. With it a large increase and a, better grade 'of work can be produced. 
or Send for handsomelll illustrated. 

catalogue U S . ..4.." free. 

R E E V E S  P U L L E Y  CO. . · COLUMBUS.  I N D "  U .  S.  A.  Y� Acetyl�me Burners. 
Samples, l4 to 1 foot. 25c. each. I A new burner for STEltEOPTICONS. Highest C. P. possihle. 

State Line Talc Co. ,  Chattanooga, Ten n .  ! 

PETER 'I'. AUSTEN, PH.D. Prest. and Manal!'er. 
r:J.1esting, l�erfecting, IntroducinJjt and Disposing of 

Processes. Products, Patents. Novelties and Formulas. 
Correspondence is soliCited with Cbemists having In­
ventions, Improved Processes or Novelties to Dispose 
of. 

52 BEA VElt STREET. NEW YOltK. 

If you Own 
One of the Reliable 

"Accurate-to-the-Second" 

o UEBER-HAMPDEN 
WAT C H E S  

LOOK FOR THE NAME uDUEBERIl IN CASE 
ooJohn lllUleoek" 21 Jewels. For Gentlemen. 
" Speelal Rllllway" 2� Jewels. For Railway Men. 
"'fhe 400" For Ladies. 

Our "Guide t.o Wateh Ruyen" Sent Free. 
The Dueber-Hampden Watch Works, • Canton, O. 

JI P¢rf¢tt 6as [amp 
for £arriag�$ � 

lind Jlutomobil�$ 

THE SOLAR 
Tbl'se are made in  Two Styles : 

DAb��d,
L]\�fr.,�$�?O(r:�� ��i�.�ggy dash-

CAltltIA9E AND A U T O M O B I L E  
LAlllP�-'l'o attach to regular lamp holder. 
P-rice, $15.00 per pair. 

You can procuretbese ]amps at above prices from 
your dealer or �om us, express prepaid. 

nr Send. for DescripUve Booklet. 

BADGER BRASS MFG . CO.,Kenosha,Wls. 

.u.v.v��� 
TUBULAR 

DRIVING LAMP. 
I ;:� �il'

h�o�
n�ro�e�r

ec!rog�t. 
r l' gives a clear, while lij::tht. 
1'1' is like an engine bead-

G E  SliALL ligbt. li 0 T 0 RS I 1 '1' ����d���.;I�fo
s�ifi�t 

. 1 T hurns kerosene, � Send. for book ( free). " I R. E. DIETZ C O . ,  60 Laight Stree�t , New York. 
M AY B E  R U N  

O N  T H E  F L O O R  
O N  T H E  WALL o r  
F R O M  T H E C E I LI NG. 

For Direct Curreut Circuits-115, 230, 500 Volts. 

O E N E R A L  ELECTR IC  C O M PA N Y, 
CEN E RA L_. O F F I C E , SCH E N ECTADY, , N . Y. 

I j\fe'1ttion thi.s paper and get special disco'l.llnt. 
I �ESTABLISHED 1 8 4 0 .  

JESSOP'S ST E E LTHB[E�rr 
FOR TOOLS, S AW S  E TC. 

W� . .JES_SOP 6. SONS L!g 91 JOHN S1: NEW YORK 
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The SCIENTIFIC AMERICAN is printed with (JUAS 

ENEU JOHNSON & CO.'S INK, Tenth and Lombard 
St ... Philadelphia, and 47 ROBe St .• opp. Duane, Nell' York 




