
A WEEKLY JOURNAL OF PRACTICAL INFORMATION, ART, SCIENCE, MECHANICS, CHEMISTRY, AND MANUFACTURES. 
Vol. LXXXIV.-No. 14'J 

ESTABLISHED 1845. 

Electric Car Controller. 

NEW YORK, APRIL 6, 1901. 

Brake and Controller Instruction. 

r $3.00 .l. YK\K. lS CENTS .l. COPY. 

Cable-Car Grip. Compressed-Air Car-Controlling Gear. 

Electric car and Section or Feeder Ralls. 
TRAINING SCHOOL FOR NEW YORK STREET·CAR ItOTORltEN.-[See page 214.] 

© 1901 SCIENTIFIC AMERICAN, INC.



210 

E;STABLISHED 1845 

MUNN & CO., EDITORS AND PROPRIETORS. 
PUBLISHED WEEKLY AT 

No. 361 BR.OADW A Y, NEW YORK. 

TERMS TO SL'BSL'RIBER8 

Une copy, one year. for the Cni.ted �tate8. Canada. or Mexico . _ . . . . . . . $3.00 
Une COPY. Olle year. to any foreign country, vustuJle prepald . .£O ltis. 5d. 4.00 

THE S('IEXTIFIC AMERICAN PUBLICATIONS. 

SCientific Amencan tEstabliRlIed b-l;)) . . . . .. . ... . . .. . . . .......... $3.00 a year 
SCIentilic American �UPlJJelUellt l.l:£SLublished 1876) .. . . ........ . 5.00 .. 
ScielltiIic AmeriCc111 HUlit..J.illg l£dition �.J:£stabli811ed 1885) • . . . . . . .  2.� 
Scielltitic American �xpurt .t£aitioll t.Establislled 16';0) . . . ... . . . . 0.UU 

The combllled subscription rates and rates to fureign coulltries will 
be turnished upon aPlJlication. 

ltewit by postal vI' express money order. ur by bank draft or cheek. 
MUNN & cu .. 361 Broadway. corner Franklin Htreet. New York. 

NEW YORK, SATURDAY, APRIL 6, 1901.  

The Editor i s  always glad t o  receive for examination illustrated 

artides on subjects of timely interest. if the photographs are 

.hal"/l, the articles xiUll"t, and the facts (!Ut/lCllt,", the contributions 

will receive special attention. Accepted articles will be paid for 
at Tegular space rates. 

PROSPECTS OF THE NEW ERIE CANAL. 
In reply to a committee from the Commerce Conven

tion in Syracuse, Governor Odell has expressed him
self as being opposed to the policy of urging the Legis
lature to authorize the construction of the Erie Canai 
along the lines of the scheme which was strongly in
dorsed by his predecessor. As an alternative, the 
Gove

'
rnor is  in favor of the completion of what is 

known as the project of 1895.  
The canal, with the exception of such work as has 

been done in carrying out the 1895 scheme, is in the 
condition in which it was left after the enlargement 
of 1862.  It has a depth of 7 feet, a bottom width of 
52  feet and is  capable of accommodating boats of 240 
tons, with a capacity of 8,000 bushels of wheat. The 
plan of 1895,  which i s  the one now indorsed by the 
Governor, provides for the deepening :Jf the canal to 
9 feet. with top and bottom widths of 73 and 49 feet, 
thereby providing accommodation for boats of 450 
tons, with a capacity of 15,000 bushels of wheat. It 
provides for a single pneumatic. or some other form 
of single mechanical lift at Cohoes and Lockport, to
gether with other changes at important points along 
the route of the canal. The estimated cost of this 
project is  $2 ,161,645.  

The alternative scheme, which was reported upon 
about twelve months ago by the Special Committee on 
Canals, calls for the enlargement of the canal to a 
depth of 1 2  feet, ana a bottom width of 75 feet, with 
capacity for barges of 1,000 tons carrying 33 ,335  bushels 
of wheat. The scheme i s  estimated to cost $62,000,000 ; 
and it was drawn up on these ambitious lines because 
it was felt by the committee, in view of the recent 
completion of the Canadian system of canals with a 
minimum depth ot 14 feet throughout, and in view 
of the strenuous effort which i s  being made to divert 
the Western wheat trade to Canadian ports, that the 
time h'ad come to enlarge the Erie Canal sufficiently 
to enable it to compete successfully against its well
equipped rival. It was, found that the 9-foot canal, 
while it was a decided improvement, as far as it went, 
would be altogether inadequate to meet the presp.nt 
emergency. The larger scheme, it was urged, would 
have a capacity of 20,000,000 tons per annum, and that 
the saving on that tonnage as compared with the 
present canal would be $1 2,200,000 per annum. The 
proposed canal could carry freight at a third of the 

, cost by rail ,  and, as compared with the lowest rail
rate ever quoted, the saving across the State of New 
York, on a prospective tonnage of 20,000,000 tons, 
would be about $18,000,000 per annum. 

After a careful study of the question, the Governor 
says he is satisfied that, on account of the strong 
opposition in some sections of the State agairst any 
further use of the State' s  money for canal purposes, 
it will be impossible to secure favorable legislation 
for the expenditure of the $62,000,000 required for the 
larger scheme. He is satisfied that the 9-foot canal 
would be regarded by the Legislature in the nature of 
a compromise, and that the necessary money for its 
construction could be secured. 

We thoroughly agree with the Governor in his con
viction that if anything is to be done in the way of 
improvement in the Erie Canal, it must be done at 
once, and that if the question should be allowed to lie 
dormant a few years longer, it  might be impossible 
to secure appropriations of any kind for canal im
provement. At the same time, we cannot but feel that 
if the citizens of thi s State, particularly those that 
live in what are known as the "granger counties," 
could be induced to look upon the question broadly, 
and not merely from the viewpoint of local interests, 
they would see that the construction of the 1 2-foot 
canal would promote the interests, not only of the 
terminal points at Buffalo and New York, but indi
rectly, by the multitudinous and far-reaching benefits 
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which always accrue from a general increase of trade, 
the interests of the whole State. It is scarcely to the 
point that Governor Odell should draw a contrast be
tween the crowded state of the canal docks i n  his boy
hood's days and their comparatively deserted condition 
just now. In those days, not only was railroad compe
tition less severe, but the canal, as such, was adequate 
in conveniences and methods to the necessities of the 
time; whereas to-day in its present condition, it is as 
much out of date as a system of one· horse street cars 
would be on the Broadway surface line in this city. 
With a 1 2-foot canal and 1.000-ton barges, the economic 
conditions of operation would be so vastly improved 
that we think the Governor would soon witness a re
turn to the prosperous conditions of an earlier day. 

..... �- ---------

WATER-TUBE BOILERS IN THE BRITISH NAVY. 
At a time when our naval authorities are adopting 

the water-tube boiler, exclusively, for use in our new 
warships, the recent adverse report of the British 
Admiralty Committee against the use of the Belleville 
water-tube boiler cannot but excite great interest in this 
country. Indeed, the British navy is so vast, and 
its constructors and engineers have been in the main 
so successful in producing permanent types of vessels, 
that a reversal of their policy, involving the practical 
condemnation of the boiler power of the numerous and 
powerful ships that ha7e been built during the past 
four or five years, has produced a pronounced sensa
tion throughout the.whole naval world. 

The determination to an.opt this boiler was made 
after a series of trials carried out in one of the gun
boats of the navy, and the "Powerful" and "Terrible," 
cruisers of over 14,000 tons di splacement and 22  knots 
speed, were the first important vessels in which it 
was placed. Following close upon the trials of these 
ships came the announcement that the Admiralty had 
decided to install the Belleville boiler in all future 
battleships and cruisers. The "Powerful" and "Ter
rible," however, had not been long in service before 
complaints began to be heard against the performance 
of the new boilers under daily service conditions. 
There were difficulties in maintaining the desired 
steam pressure, and they proved to be very extrava
gant in coal consumption. Although a consumption of 
fuel of about 1.8 pounds per indicated horse power per 
hour was given out as the result of a trial, it was found 
that the average consumption of the same ship, when 
cruising, was between 2.5 and 2.8 pounds per indicated 
horse power per hour. When we compare this with 
the consumption of 1.3 pounds, actually recorded last 
season on the fastest trans�tlantic steamer, and with 
the consumption of 0 .97 pound recently achieved on a 
400-mile trial of one of the freighters of the Inch Line 
of steamers, it can be seen that an adverse report from 
the Admiralty Committee was a foregone conclusion. 
We cannot do more than briefly summarize the more 
important findings of the committee, and must refer 
our readers to the current issue of the SCPPLEMENT 

for the full report. 
In the first place, the committee are of the opinion 

that the advantages of the water-tube boiler, from the 
military point of view, are so great that, provided a 
satisfactory type can be found,  it is preferable to the 
ordinary cylindrical type. They do not consider that 
the Belleville boiler has any such advantage over other 
types of water-tube boilers as to lead them to recom
mend it. The principal objections of the committee to 
this type are that the circulation of the water is defec
tive ; that an automatic feeding apparatus of a deli
cate and complicated kind is necessary ; that a great 
excess of pressure is required in the feed pipes and 
pumps over the boiler pressure ; that the water·gages 
do not reliably indicate the water-level ; and that the 
up·keep of the Belleville boiler has so far proved to 
be more costly than that of the cylindrical boilers; 
while the additional evaporating plant required and 
the greater coal consumption on ordinary service as 
compared with cylindrical boilers, has hitherto nulli
fied to a great extent, the saving of weight effected 
by its adoption. Lastly, the evidence before the com
mittee showed that a large proportion of the coal 
expended in the navy is used to distill water and for 
other auxiliary purposes ;  and for such purposes the 
cylindrical boiler is  considered to be more suitable 
and economical than any type of water-tube boiler. 
The report recommends that, as regards future ships 
that may be authorized, the Belleville boilers should 
not be fitted ; as regards ships recently ordered, on 
which not much work has been done on the boilers. 
the boilers be not fitted ; while the boilers are to be 
retained on completed ships and on those under con
struction, in �hich any alteration would delay comple
tion. 

While condemning this particular type. the commit
tee i s  fully alive to the manifest military advantages 
of water-tube boilers as such ; and they recommem' an 
extended trial of four types of straight-tube boile,'s, 
which are now being adopted in foreign navies. These 
are the Babcock & Wilcox, the Niclausse, the Diirr. 
and the Yarrow large-tube boiler. It will thus be seen 
that a large section of the most recent ships of the 
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British navy is equipped with a boiler which its own 
expert committee condemn, a fact which proves that 
in naval, as in many other matters, it  is  well to make 
haste slowly. 

� .... 
L0N:GITUDINAL FRAMING FOR THE ,HERRESHOFF 

CUP-YACHT. 
Each of the two yachts that are being built for the 

defense of the "America" cup will present decided 
features of novelty among boats of their size and pur
pose. The Crowninshield yacht. as we pointed out in 
our i ssue of March 30, presents novelty of form, being 
for a 90-foot craft a wide departure from the Herreshoff 
model, and a purely original creation. The new Bris
tol boat, on the other hand, will adhere closely to the 
"Columbia" in form, but will differ radically from her 
in construction, her designer having broken away from 
traditional id�as-at least, in yacht construction-by 
substituting 'longitudinal framing for the transverse 
framing by which, from time immemorial, the boat· 
builder has given his craft the necessary strength. 
In the transverse system, as followed in "Independ
ence." the form of the boat is preserved by 79  frames, 
spaced 21lh inches apart ( not 2lh feet, as, by a typo
graphical error, was stated in our last issue ) ,  and the 
longitudinal strength is afforded by tie·rod trussing in 
the overhangs, by side and bilge stringers, and by the 
natural resistance to distortion of the hull and deck 
plating, acting in a general way as a tubular girder. 
On this system, the transverse framing is  the funda
mental feature, and the longitudinal system is sub
sidiary to it. In the new Bristol boat, the main fram
ing is longitudinal, and the transverse frames are 
worked in as subordinate and auxiliary. The result 
is  a reduction in the total weight of material for a 
given strength. The idea is new in yachts, but not 
in naval architecture, Brunei having built the "Great 
Eastern" half a century ago on this system. It is  
stated that Herreshoff has reduced hull weights 25 
per cent as compared with "Columbia." This is mani
festly impossible ; if  he has saved from 7 to 10 per cent, 
he has done well. 

• •••• 
OUR ADVANCING TRADE. 

Although the recent increase i n  the exports of i ron 
and steel manufactures from the United States has 
been Simply phenomenal, there is  at present no sign 

,of falling off of the rate of increase. An analysis 
of. the February export figures shows that for the 
eight m<?nths. ending with February, 1901,  the total 
export is., six '�nd a half millions greater than the 
truly phenomen�l figure of last year, and nearly three 
times the total for the eight months ending with Feb
ruary, 1891,  whi�h means an increase of 10 per cent 
in a single year,

' 
and 333 per cent in the decade. In 

the eight months ending with February, 1901,  iron 
and steel formed 3 per cent of the total domestic 
exports, whe'reas in the eight months just ended they 
formed 7 per cent. These total figures are particularly 
gratifying wlYen it is known that the exports cover a 
great diversity of products, thus proving not only 
that our manufacturers are rapidly increasing their 
output, but that they are each year fabricating a large 
proportion of the product, and thereby securing for 
themselves and for the labor employed the greater 
share of the profits arising from such manufacture. 
Thus, ten years ago, such articles as typewriters, 
cash-registers, pumping machinery, electrical machin
ery, and other articles requiring a high degree of man
ufacture, had no place in the export schedules of the 
United States ; whereas now they constitute an im
portant part of our annual exportations of i ron and 
steel. and are steadily increasing both in volume and 
in the number of foreign markets in which ,they find 
profitable sales. To take a single instance, we may 
quote electrical machinery, in which in 1891 no ex
ports whatever were recorded ; while in 1900 the figures 
for the transactions of two·thirds of the year had 
reached about $2,500,000. For a similar period in the 
present year .they had risen to over $3 ,500,000. An
other gratifying feature is the fact that the area of 
distribution steadily and rapidly enlarges. Exports 
which formerly went only to the principal countries of 
Europe are now shipped to China, Japan, Australasia, 
Africa, and the islands of the South Sea, where such 
articles as sewing machines and typewriters find a 
market in the most distant islands. 

. � .. ., 

SYLVICULTURE AND THE SUEZ CANAL. 
In an i nteresting article on the above topic, the 

Revue des Questions Scientifiques describes as follows 
the highly successful efforts of the Suez Canal Com
pany to protect the banks and approaches of that great 
highway of the world's commerce by a systematic plant
ing of trees and shrubs of various sorts. 

The Suez Canal Company is  utilizing to great ad
vantage saplings. shrubs. and large trees in order to 
consolidate its banks, and to preserve the maritime 
canal from the encroachments of the desert. The oper
ation began in 1897, and was continued from year to 
year with the improvements suggested by experience. 
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For the purpose of diminishing the effects of ero

sion at the edge of the banks of the maritime canal, 
and of the swells caused by the passage of vessels, 
there has been planted at the water's edge a reed of 
unusual dimensions, the Arundo gigantea, which 
speads its roots rapidly in the water and quick.1y at
tains a height of from ten to twenty feeL Farther 
back, on the slopes of the banks, there is employed 
with success several varieties of tamarisks ( T: gallica, 
T. nilotica, T. articulata ) ,  whose branches take root 
when the sand hills just cover them, and which are 
intermingled with herbaceous plants like the orach 
( Atriplex halium ) and the alfa ( Stipa tenax ) .  

In addition to the foregoing precahtions it was nec
essary to protect the canals from the encroachment 
of the desert sands driven by the wind. 1;'0 accom
plish this there has been established, at about 350 feet 
from the water's edge, hedges formed of arborescent 
species, and 170 feet long. The filao, with horsetail 
leaves ( Casuarina equisitifolia ) ,  an Australian tree 
quite well naturalized in Egypt, the acacia of the Nile 
(A. nilotica ) ,  the eucalyptus globulus et robusta ; the 

cypress of Lambert ; the caoutchouc and Bengal fig trees 
( Ficus elastica, F. bengalensi s ) ; poplars, mulberry 
trees and even the sycamore generally thrive well on 
these plantations, especially in silicious soils ; this, 
however, is  due to artificial irrigation obtained by cut
ting ditches from the fresh water canals derived from 
the Nile for the sustenance of the inhabitants. 

Vegetation is  more rebellious where the soil is found 
to be argillaceous, compact or too solid.  In order to 
overcome this the lime-bearing waters of the Nile have 
been brought down, after much labor, and now a num
ber of tamarisks, willows, orachs and other trees thrive 
well. 

On the banks where the swells of passing vessels 
would endanger the young plantations of reeds, they 
are sheltered, for the first few years, by hurdles which 
are taken elsewhere when the plants thus protected 
have acqui red sufficient strength. 

. 1. . 

THE HEAVENS IN APRIL. 
BY HENRY NORRIS RVRSELL, PH D. 

Although Mars is now some time past opposition 
and more than eighty million miles distant, he is  sti ll 
the most interesting object in our evening skies; 
and this not so much for what we know about him, 
as what we imagine. 

The belief in his habitability, rather strengthened 
than diminished by the discoveries of recent years, but 
as yet incapable of proof or disproof, finds its most 
appealing presentation to the public mind in the idea 
of possible signaling between men and the inhabitants 
of the planet. 

Let us for the present assume that such intelligent 
inhabitants exist, and that the Martian canals are their 
work. We may then go on to consider what signaling 
to them involves, and whether it would be mechan
ically possible. 

At the outset we are limited to two ways of signal
ing-by means of light, and by the electric waves of 
the same nature but enormously longer period used in 
wireless telegraphy, since these alone,  of all earthly 
means of communication, can pass through inter
planetary space. Of these two, li ght is  by far the 
most promising, as the unaided eye can detect a far 
smaller amount of energy in that form than the most 
delicate instruments can in the form of electric waves. 

When Mars is nearest us, the earth is almost directly 
between him and the sun. In consequence we can 
only see Mars at ni ght, and his sunlit side is  turned 
toward us. From Mars, on the contrary, only the 
dark side of the earth can be seen, and that in the 
Martian daytime. Therefore signals from the earth 
to Mars would have to be made by artificial light, 
while those in the reverse direction might be made 
with reflected sunshine. Moreover, our signals would 
be obscured by the glare of the Martian sky close 
to the sun ; while theirs would have only the light 
of the planet and stars to interfere with them. For 
both these reasons it is much easier for the Martians 
to Signal to us than for us to reply, and therefore we 
will first calculate on the supposition that they are 
flashing to us with reflected sunlight. 

It is  surprising how small a mirror will suffice 
to produce signals visible at a considerable distance 
in broad daylight. One three inches in diameter gives 
flashes which are conspicuous to the naked eye ten 
miles away. Indeed, this is the system of heliograph
ing messages of which we have heard so much from 
South Africa. The writer has no available data as 
to the minimum size of mirror which can be used. It 
is,  however, probably safe to allow an inch of di
ameter of the mirror for each ten miles of distance 
if the signals are to be clearly read by the naked 
eye, and we will use this ratio i n  our work. 

In the case of Mars the signals would be observed 
with large telescopes transmitting perhaps 10,000 times 
as much light as enters the naked eye from the same 
object. In conf'eQuence the Martians' mirror need have 
only 1-10,01)0 of the area or 1-100 of the diameter that 
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our heliograph rule would require. We need make no 
extra allowance for the fact that the Martian signals 
are to be observed at night, since they would be seen 
against the bright background of the planet's disk, 
just as the terrestrial flashes are seen against sunlit 
sky or hills. 

Our final ratio is  then one inch of mirror diameter 
for each thousand mi les of distance. Now the least 
possible di stance of Mars is 35,000,000 miles. The 
mirror with which its inhabitants signaled to us would 
therefore have to be at least 35,000 inches or nearly 
3,000 feet in diameter. To produce such a piece of 
glass is  clearly far beyond the present resources of 
human engineering. It seems possible, however, that 
beings who could construct the Martian canals could 
also make such a mirror, but once made its mount
ing would present still greater trouble. It would 
have to be set up so that its plane was equally in
clined to the directions of the earth and sun, and 
moved by some sort of gigantic clockwork, to counter
act the planet's rotation just as telescopes have to 
be moved on earth. To make flashes by covering up 
the whole enormous structure, or by tilting it, seems 
hardly possible ; but this end could be attained by a 
mirror composed of parallel strips, like the slats of a 
window blind, which could all be turned out of their 
plane at once, and later brought back to place by 
relatively simple mechanism ;  the whole to be mounted 
in a great frame moved by the clockwork spoken of 
above. No firm on earth would take the contract for 
such an apparatus ;  but it does not seem impossible 
that the human engineering of a few centuries hence 
might be equal to the task. ,So we reach the intereEt
ing conclusion that it is not inconceivable that men 
residing on Mars might be able to heliograph messages 
to u s ;  and we cannot deny the same ability to the 
Martians, however unlike us they may be. 

How hopeless the task of signaling to them would 
be we can now see. What gigantic conflagration, what 
combination of all the searchlights of the world,  could 
produce a ray equal in intensity to a solid beam of 
sunlight a thousand yards across ? How could we 
point them all correctly ? And how interrupt their 
li ght at will ? Remembering that these are the con
ditions for sending a message from Mars and that 
it is  much more difficult to signal in the reverse direc
tion, we may give up once for all the idea of any 
regular communication between the two planets. 

THE HEA \"EXS. 

As we once more watch the heavens at 9 o'clock on 
the evenings of the middle of the month, we see that 
we must soon bid good-bye to many of our old friends 
among the stars. 

Canis Major, Orion, Taurus, and Perseus are all 
close to the horizon, and before another month has 
passed we shall lose them all. Cassiopeia, in the far 
north, escapes a similar fate only because her diurnal 
circle about the pole does not quite dip below our 
horizon. Auriga, Gemini, and Canis Minor are higher 
in the western sky, and we shall not lose them for 
some time yet. 

Ursa Major and Leo are at their highest, fairly on 
the meridian. Lower down on the east is  Virgo, with 
the brilliant Spica, and the arc of fairly bright stars 
between it and Leo. Below this is the little but con
spicuous quadrilateral of Corvus, the Crow, who i s  
perched on the back o f  Hydra, whose whole length 
can now be seen stretching from Canis Minor to Libra. 

Arcturus is well up in the east, and Vega has just 
risen. Between them are the graceful circlet of Corona 
Borealis, and the extensive constellation Hercules, and 
below are parts of Ophiuchus and Serpius. 

THE PLANETS. 

Mercury is morning star all the month. His great
est elongation occurs on the 3d, when he is unusually 
far from the sun, but as he is also south of him, he 
rises only about an hour before sunrise. 

Venus is  morning star till the last day of the month, 
when she passes through inferior conjunction and 
resumes the role of evening star. She is too close 
to the sun throughout the month to be well seen. 

Mars is still in Leo, moving westward till the 4th, 
then slowly eastward. He comes to the meridian about 
8 P. M.,  and does not set till nearly three in the 
morning. 

Jupiter is in quadrature with the sun on the first ; 
that is, he is 90 degrees west of him and on the 
meridian at 6 A. M. Saturn comes to a similar posi
tion on the 5th. The two planets are getting quite 
close together in the constellation Sagittarius and will 
remain so for some months. 

Uranus is farther west, in Scorpio, and rises about 
11 P. M. on the 15th. Neptune is in Taurus, nearly 
opposite the planet last named. 

THE MOON. 

Full moon occurs on the evenin g  of the 3d, last 
quarter on that of the 11th, new moon on the after
noon of the 18th, and first quarter on the forenoon 
of the 25th. The moon is nearest the earth on the 
18th, and most remote on the 4th. 

She is in conjunction with Uranus on the night of 
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the 8th, Saturn on the morning of the 1 1th, and 
Jupiter on the afternoon of the same day ; with Mer
cury on the morning of the 17th, Venus on the after
noon of the 18th, Neptune on that of the 23d, and 
Mars on the morning of the 27th. 

. .. , . 

AUTOMOBILES IN NEW YORK. 
The above was the title of an atldress by G. Herbert 

Condict, before the New York Electrical Society. on 
March 27, at the new station of the Electric Vel,ide 
Transportation Company, corner of Forty-ninth Street 
and Eighth Avenue, in this city. Before a very large 
audience, standing in an electric runabout for a plat
form, Mr. Condict related briefly a few facts concern
mg the rise and growth of electric transportation. 
He remarked that there were at the present time four 
hundred and fifty automobile vehicles in New York, 
as compared with about four thousand horse-draw::!.. 
In the next twenty years it was a possibility that no 
horse-drawn vehicles would be permitted in the streets, 
and so the vast expense of keeping the latter clean 
would be saved. 

It was during seasons of snow and ice, when the 
smooth pavements were slippery, that the demand for 
electric vehicles was the greatest, and frequently over
taxed the facilities of the company. At these times, 
on one occasion, as many as four hundred calls an 
hour had been received. The company, of which Mr. 
Condict is  the chief engineer, decided in the spring of 
1900 to secure larger quarters, and began the work 
in August of last year of transforming half of the 
great building on Eighth Avenue, between Forty
ninth and Fiftieth Streets, formerly used as the 
Eighth Avenue car stables, where over 1,500 horses 
were accommodated, into an enlarged station covering 
three acres, equipped with motor current transformers, 
which take the Edison alternating current at 3 ,200 
volts and deliver direct current at 110 volts ; a special 
switchboard, which controls the current supply to six 
hundred separate sets of batteries, with room to spare 
for controlling one thousand batteries at a time ; elec
tric motor automatic w.ater pumps for supplying the 
roof tank which produces the hydraulic pressure for 
elevating the sets of batteries and transferring them 
to and from the vehicle s ;  an immense battery room, 
ventilated by two large electrically-operated fans in 
the roof ; two great electrically-propelled cranes span
ning the room, arranged with separate motors, for 
lifting and lowering individual sets of batteries from 
or to the charging fingers on the floor ; a battery repair 
room, a well-equipped machine shop on an upper floor, 
a motor room for repairing and adj usting motors and 
parts to vehicles, a blacksmith shop, a paint shop, and 
adjoining the machine shop a long room having a 

, double trolley wire overhead, on which runs a trolley 
carriage, and from it the current is  conveyed by a 
flexible wire to a cab for testing the motors and the 
running of the vehicle without a battery. 

When a vehicle comes in for the day the battery is 
transferred to the charging room, and the vehicle is  
washed and sent up stairs. There it  i s  .carefully in
spected, the rubbed plate battery connections are bright
ened with sandpaper, the motors are cleaned, the 
vehicle trimmings examined, and the tires blown up. 
It is then ready for the next day's business. 

So complete are all the arrangements that it was 
stated within fifteen seconds of the receipt of a tele
phone call a cab is  started on the way to answer it. 

The station and the system is regarded as the 
largest in the world, and is  the most unique and per
fect in all its appointments for the rapid handling of 
individual batteries and inserting and withdrawing 
them from vehicles. It represents the possibilities of 
the practical use and application of electricity on a 
large scale as applied to transportation. Thi s system 
was illustrated in the SCIENTIFIC AMERICAN, March 25, 
1899. 

... , .. 

METHOD OF DETECTING HYPO IN PHOTOGRAPHIC 
WORK. 

The importance of thoroughly eliminating the hypo 
from negatives or prints in photographic work is  so 
well recognized that it need not be insisted upon, and 
it will therefore be useful to give a method which has 
been brought out in the Belgian Photographic Bulletin 
for detecting small traces of hypo in the washing water 
and thus observing when the operation is  finished_ 
Into a deep tray is poured a small quantity of the 
water or solution in question and a few pieces of gran

ulated zinc are thrown in, after which add a few drops 
of hydrochloric acid.  F!ace above the tray a fllter 
paper wet with a solution of acetate of lead. If the 
least trace of hyposulphite remains in the solution 
the paper will become brown, and afterward assume a 
black metallic appearance. This action is due to the 
formation of hydroge'n sulphide, which escapes to the 
surface and colors the paper by forming lead sulphide. 
In this way it  is always easy to determine when the 
washing is finished or to examine 1'I solution suspected 
of containing hypo. 
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ELECTRICALLY ILLUMINATED FOUNTAINS. 
Of late years the electric illumination of fountains 

has been carried to such a point that the best of them 
form a spectacular display, which will continue for 
two hours before the series of designs which can be 
formed is  exhausted. A fountain was recently erected 
in Philadelphia, which shows over fifty different de
signs illuminated in various colors by the system of 
illumination employed. As an amusement feature, 
these displays have proved very attractive, and city 
authorities as well as owners of private parks have 
gone to considerable expense in securing them. In 
Prospect Park, Brooklyn, a fountain is  in operation, 
which cost $ 25,000.  

In planning the electric fountains, the basin to con
tain the water is  constructed of stone or concrete in 
the usual manner, except that portions of the bottom 
are covered with glass. The electrical apparatus is  
usually located in a chamber beneath it .  The chamber 
is  connected with the surface by an underground pas· 
sage, which is  also used as a conduit for the electric 
cables. The wires of the cables connect with a stand, 
or switchboard, containing a series of electric buttons, 
and exten d to lamps of both the arc and incandescent 
type, placed in the various pipes or funnels, through 
which the water is  forced. The lamps are protected from 
the water by panes of colored or clear glass, 
some of them being covered with a set of 
movable panes which can be swung or 
whirled by the use of compressed air .  Arc 
lights are utilized for the general i llumina
tion, and their rays are intensified by mova
ble reflectors, so that beams can be thrown 
upon the upper or lower part of the water 
and at any angle desired. The buttons are 
colored to represent the tint desired in the 
Illuminati on. For instance, the operator 
presses a red button when he wishes to in
troduce light through the red glass, a yel
low button when it is desired to give a 
yellowish hue, and a green button when it 
is  desired to give a green tint, etc. The 
designs in water are created 'by the shapes 
of the pipes through which it is thrown into 
the air, and by the arrangement of the holes 
in them. A conduit supplying a one-inch 
stream may have its nozzle pierced with 
holes in the shape of a star, an umbrella, or 
open to form a single jet,  as desired. I f  its 
stream is  to be thrown vertically into the 
air the pipe is, of course, placed in a vertical 
position. If it is to form an angle, the posi-
tion is varied accordingly. As the larger fountains 
may have several hundred pipes arranged in various 
positions in the basin, an idea can be gained of the. 
combinations. The water is conducted from the reser
voir or pumping station to the fountain by underground 
conduits in the usual manner. Valves are set in the 
conduits and in the smaller pipes, and are connected 
with the operating chamber in such a manner that each 
is controlled merely by the pull of a lever. The set of 
levers is arranged somewhat similar to the apparatus in 
a railroad block 
signal station. In 
planning the dis
play, the piping 
and wiring are, of 
c o  u r s e ,  installed 
to allow the use 
of Single jets and 
combinations, and 
t h e  introduction 
of colored illumi
nation, as desired. 
This must all be 
arranged in  ad
vance, as the pipes 
and wire cables 
are generally in
closed in concrete, 
or other water
proof m a t e r i a l ,  
after being con
nected with the 
v a r i o u s  funnels 
and jets beneath 
the basin. 

Such is  the sim
plicity of opera
tion that only two 
men are required 
-one to work the 
levers, a n d  t h e  
other the buttons. 
A small window 
of thick glass al
lows them to note 
the water forma
tion f r o m  their 

ELECTRIC FOUNTAIN EFFECTS. 

time for the display arrives, the electrician takes 
his place at the switchboard, and gives his orders to 
his assistant. The latter pulls the lever he indicates. 
As soon as the column of water appears, the electrician 
illuminates it by pressing a ,button on the switchboard. 
If  it  is  a single jet, it is  allowed to play for two or 
three minutes; then several others are added by an
other pull of the le"O"er. 1t remains illuminated by the 
white light until the electrician presses another but
ton and the tint- is changed. Different effects are pro-

NEW RUSSIAN BATTLESHIP" CZAREVITCH." 
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(1uced in too same manner. As already stated, the com·· 
binations which can be arranged are really remarkable 
in their extent. The Brooklyn and Philadelphia foun
tains, which were designed by Mr. F. W. Darlington, 
of Philadelphia, display umbreiIas, various flowers, 
sheaves of wheat, globes of liquid, and spiral columns 
which writhe in the air like snakes. At Willow Grove 
Park, Philadelphia, the arrangement is  such that a. 
cascade can be formed in the shape of a fan extended. 
This constitutes a background, or curtain, on which 
colored pictures are thrown by means of a stereopti
con, giving a novel, yet beautiful, effect. 

The quantity of water requi red varies from a few thou
sand gallons an hour to as high as 100,000 gallons in the 
larger fountains. A pressure of from 125 to 150 pounds 
to the inch is requi red for the more elaborate displays, 
and usually the supply is forced to the fountain by a 
powerful steam or electric pump. There is no necessity 
for waste, as the water can be forced back to the pump
ing station or reservoir and used over and over if de
sired. An electric current of 500 volts is  usually suf
ficient for the illumination. For the larger fountains it 
is  sometimes generated in an individual station, but 
when they are set up in pleasure grounds owned by street 
railway companies, or in cities where the municipal 
authorities have their own electric light plant, the 

current can be carried from the central sta
tion by means of the cable system. 

-._ ........... ,--4 ... _-.--- --
THE NEW RUSSIAN BATTLESHIP " CZARE

VITCH" AS SHE WILt. APPEAR WHEN 
COMPLETED FOR SEA. 

The sudden effort at expansioll in which 
the Russian navy is  just now engaged has 
led to orders for the building ot new battle
ships and cruisers being distributed in a 
large number of different places and coun
tries. Like America, France has come in  
for  her  share in this business, and one of  
the  most important warships now under con
struction for'the Russian navy in that coun· 
try is the "Czarevitch," which is  being built 
at the well·known yard at La Seyne, near 
Toulon, belonging to the Forges et Chan
tiers de la Mediterranee. 

This ship, when complete, will be a big 
armor-clad of 13,000 tons displacement, bids 
fair to be a very formidable ship of war, 
and has that somewhat "ferocious" appear
ance for which French battleships are con-
spicuous. Her masts, heavy, castelated, and 
bristling with guns ; her tumble-home sides; 

her high superstructure and numerous "tourelles," 
or turrets, all contribute to impress the onlooker 
with the idea of war-like power. This appear
ance, like others, is, however, not infrequently som& 
what deceptive, but in the present case cannot be con
sidered so, as both in offensive and defensive equip
ment the "Czarevitch" is extremely well provided. 

Her armament consists of four 1 2·inch guns, twelve 
5 .9-inch rapid-flring guns, twenty 1 2-pounders, twenty 
-pounders, six I-pounders, and a couple of 2-pounders, or 

sixty,four guns in 
all ,  equaling the 
n urn b e r  carried 
in the old sailing 
battleships of the 
early part of the 
century. Her dp
fensive armor i s oI 
'considerable area. 
In the flrst place, 
she has a complete 
belt of armor hav
ing a maximum 
t h i c k n e s s  of 9 
inches, and upper 
and lower armor
ed decks, while all 
her heavier guns 
are placed in bar
bette turrets, the 
heavier of which, 
c o n t a i n i n g  t h e  
four guns form
ing her principal 
armament, are 11 
inches t h i c k  in 
the turrets, and 
10 inches in the 
b a r b e t t e s .  The 
hoods of the six 
turrets containing 
the twelve rapid
firers of her sec
o n d a r y  a r m a 
ment are 6 inches 
in  thickness on 
barbettes of 5-inch 

stand in the un
derground c h a m
ber. When the 

Dhlplaeement,13,OOO tons. Speed,18 knot.. Armor I Belt, 9 Inches; gnn positions, 10 an<l. 11 inches for main hattery, /land 6 Inches for secondary battery. 
plating. 

The "Czarevitch" 
is provided with 

Armament: Four 12-inrh; twelve 6-incb rapid-tire gnIlS; twenty 3-1nch; twenty 3-pouDdere and 8 smaller gons. Torpedo Tube8, six. Complement, 
700. Date, 19U1. 
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six torpedo-tubes, of which two are below water, the 
remainder being situated at bow, stern, and on either 
broadside_ The new battleship will be a twin-screw 
vessel, and is estimated to attain a speed of 18 knots 
an hour_ Belleville boilers, twenty in number, are 
to be fitted, and will supply steam for two sets of four
cylinder triple-expansion engines, working up to 
16,300 horse power_ The "Czarevitch" will be fitted 
with six electric projectors and a complete installa
tion of electric lighting. Electricity, too, will supply 
the motive power for revolving the turrets and other 
purposes for which local machinery is reo 
quired_ She is to be fitted as a flagship, 
and will carry a crew of 700 men. 

••••• 
A SUGAR CANE REAPER WANTED IN 

HAWAII. 

� ,itutifi, !lUttl'IU. 
several hundred feet in length, depending upon the 
contour of the land. They draw their supply of water 
from what are termed "level ditches," so called be
cause of thei r  very slight flow_ They are from 4 to 5 
teet wide and 1% feet deep, and run through the fields 
at convenient distances to supply the water-courses. 
For the operation of any reaper these ditches would 
be temporarily bridged. 

From the furrow-bottoms the canes emerge irregu
larly_ They range in number from 100 to 160 canes 
per 30-foot furrow, and when ripe are from 14 feet 
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furrows, provided their growth be in that direction. 
The top to be removed consists of a portion of soft 
cane low in saccharine matter, of green leaves attached 
at their bases to the stalk, and of unformed leaves 
in process of growth. Any reaper must of necessity 
cut canes off where they emerge from the soil and 
cut off tops in a satisfactory manner. 

Concerning the loading device, the illustrations show 
the condition of the canes. The canes When cut are 
laid upon the field on top of the loose leaves and tops_ 
This mat of leaves is several inches thick. Canes are 

cut in lengths about 5 feet long. As far as 
possible, they are laid straight ; owing, how
ever, to the curving of cane stalks, they are 
frequently laid irregularly_ Portable tracks 
are placed in the fields, running generally 
parallel to one another, from 150 to 250 feet 
apart. Cars are run on these tracks in 
trains of about forty in number, and placed 
to suit. The car bottom is 2 feet from the 
ground ; its length is 11 feet, ann breadth 
6 feet. It is assumed that canes on the 
ground will have to be placed on the con
veyer of loader by hand. Any machine for 
cutting or loading should. be operated by 
either horse power, gasoline, or electricity. 
Any engine deriving its power from coal or 
wood, which would either drop cinders or 
throw sparks, cannot be used in a cane field. 

The Hawaiian Sugar Planters' Associa
tion have a most important problem to 
solve, namely, the invention and designing 
of a reaper for sugar cane in plantation 
fields. They have set about the problem 
in an eminently practical manner, offer
ing prizes which aggregate $8,500. A pr1ze 
--{)r reward, as the Association terms it
of $2,000 is offered for the best practical 
design of a machine for reaping the cane. 
This competition will close on the 30th of 
June, 1901. The design selected is to be
come the property of the Association, who 
may cause the machine to be manufactured 
for actual trial. A further prize, or re
ward, of $5,000 is offered for the best work
ing machine that will actually reap cane 
in the field in a practical manner. This 
part of the competition will close on De
cember 31, 1901.  Should the machine built 
from the accepted design participate in the 

SUGAR CANE FIELD JUST PLANTED, SHOWING FURROWS AND 
WATERCOURSES_ 

The quantity of cane loaded per day at 
this particular plantation averages 1,150 
tons. For season of 1902 this will be dou
bled. From this it will be gathend that 
competitors should design substantial ma
chines, capable of handling cane in large 
quantities. 

It is hoped that American inventors will 
not be backward in devising an acceptable 
reaper and loader. We already lead the actual trials and be succeSSful, the inventor 
world in agricultural machinery, and we 
shall probably continue to do so. 

.... .,. 
The Becquerel Bay ... 

A new technical journal, Kirchhoff's 
Technische Blatter, to be issued within a 
few days, will contain an interesting article 
concerning the latest rays. 

In 1895, a French chemist discovered rays 
emanating from the element uranium, which 
possessed properties similar to the Roentgen 
rays. They were called Becquerel rays, after 
their discoverer. But while the discovery of 
Roentgen aroused great interest in the 
whole civilized world, leading to radical 
changes in medical diagnosiS, the Becquerel 
rays were only employed in a very limited 
way in physical laboratories, and an asser
tion by the French scientist, Demarcays, 
that they were not emitted from uranium, 
but from a new element, made no impres
sion. 

will receive $ 3,000 in addition to the $2,000 
which he has already received in the first 
part of the competition_ If the competi
tion is won by a machine not manufactured 
by the Association, it will be purchased 
from the inventor by the Association at the 
cost price delivered in Honolulu. A further 
prize of $1,500 is offered for the best design 
of an apparatus to transport the cane to and 
load it in railway cars. This competition 
closes on the 30th of June, 1901. Competi
tors are required to submit drawings of the 
machine as a whole, together with full de
tail-drawings, and only a description where 
the design is called for. In the second part 
of the competition, where a machine is called 
for, competitors will be required to furnish 
the machines to be experimented with in the 
field by the board of judges. Should the 
Hawaiian Sugar Planters' Association accept 
a design of machine, the payment of the re
ward will be equivalent to the purchase of 
all patent rights to such design or machine 
in the Hawaiian Islands. All communica
tions should be addressed to the secretary 

CANE CUTTERS AT WORK ALONG LINE CUT OUT FOR TRACK. 
Recent experiments by the Berlin High 

School of Technology have proven this as
sertion-that a new element is responsible 

for the Becquerel rays-and the interesting fact has 
been observed that these rays render almost every 
transparent substance luminous in the darkness. 

of the Association at Honolulu. In order to enable 
inventors to gain some idea of the practical nature 
of this problem, we have secured some photographs 
taken specially to show the conditions which prevail 
in sugar cane plantations in the islands. The photo
graphs are taken on an irrigated estate, and the figures 
may be considered as the average. 

The canes grow in furrows, 30 feet long and 5 feet 
apart, center to center_ They follow the land contour, 
and for this reason are sometimes straight and very 
often curved. At the end of each 3 0-foot furrow is a 
water-course 18 inches wide, which supplies one set 
of furrows. These water-courses are from 50 feet to 

to 20 feet long, with an average stalk diameter of 1 .60 
inches. The weight of cut cane runs from 70 tons to 
105 tons per acre, with an average of 86 tons. They 
contain 11 per cent to 12 per cent of flber. 

The canes do not stand upright. Owing to their 
own weight, they lie along the ground for three
fourths of their length, with a perpendicular upturn 
for the remaining fourth, surmounted by the green 
leaves, or ·'top." After emerging from the soil, they 
reach out in all directions, forming a sort of mat of 
interlacing canes below these fai rly upright tops. It 
will, therpfore, be noticed that, with furrows 5 feet 
apart, the canes of above lengths will lie across two 

These rays make it  possible to tell genuine diamonds 
from artificial ones in the dark. This will prove of 
great practical importance in testing. The experi
ments have also resulted in obtaining, for the flrst 
time, larger quantities of the ne,w element, which has 
demonstrated that rays emanating from a larger quan
tity make the air such a conductor of electricity that 
it is hoped this property can be utilized in wireless 
telegraphy. Experiments for this purpose are being 
made in the Berlin institution. but the deepest secrecy 

A. UA.lK OF OABS AUlOS'r LOADED. LOADIKG OABS OK 'lRE 'lEJitPOBABY TBAOX. 
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is maintained concerning them. It is stated that the 
results will soon be laid before the Emperor, which 
seems to indicate that the discovery is regarded as 
one of great importance. 

• • • 
TRAINING SCHOOL FOR NEW YORK STREET-CAR 

MOTORMEN . 
To the man in the street, the running of a 3 8-foot 

electric car of the underground conduit system, at a 
fairly high rate of speed, through the most crowded 
and busy streets of the world, is a matter which in
volves merely the turning of a controller-handle and 
of a brake-lever in obedience to the signals given by 
the conductor. But the man on the car is chosen, not 
because his work is apparently so simple, but because 
he has proved his fitness to hold his position by an 
arduous preliminary training. The heavy cars of our 
large cities cannot be controlled unless the starting 
apparatus be properly manipulated, unless the brakes 
are operated in a certain way, and cannot be safely 
driven through an interminable stream of wagons 
unless the motormen have no inconsiderable presence 
of mind and reasonably good judgment. 

In order to train its men to think and act with 
coolness and preciSion, the Metropolitan Street Rail
way Company established a training-school some two 
years ago, in which ambitious recruits were to be 
systematically taught how to become not only accept
able motormen, but also fairly good electricians, thor
oughly familiar with the mechanical and electrical 
construction of an electric car. The school was the 
first of its kind ever founded. When it was started 
by President Vreeland it was scoffed at ; but the best 
proof of its success is to be found in the fact that the 
street railway-companies of the largest cities have fol
lowed the example of the New York company. 

Before he is admitted to this training-school, the 
applicant is examined by a physician. If  his eyes be 
weak, or if he be not sufficiently robust, he never even 
sees the training-school. The applicant who has suc
cessfully passed the physical examination is admitted 
to the school,  and is assigned to one of thirty dummy 
car-platforms, disposed around the classroom, each 
fitted with a controller, a brake, a ground-switch, and 
a fuse-box. He is given a book of rules-his electric
car gospel-which he must learn as thoroughly as he 
once learned his forgotten catechism and the Ten Com
mandments. The breaking of one of these rules is a 
sin for which almost any punishment may be meted 
out. But, of all offenses, the most heinous is the 
neglect to remove the handles of the controller UPOll 
leaving the car. "Never leave the car-platform for 
an instant without removing the handles of the con
troller," is so thoroughly and persistently dinned into 
the embryo motorma n's ears that the rule is followed 
in the end almost instinctively. Even the men who 
are tolerated in the school merely because they will not 
be convinced of thei r unfitness, never leave the dummy
platform with the controller-handles in place, although 
as a ruse they may be called by the instructor to his 
desk to receive some paltry information. 

During the few days passed on the dummy platform, 
the motorman is taught how to start his imaginary 
car without hurling the passengers from their seats, 
and how to stop gradually under ordinary circum
stances, and suddenly in  a case of emergency. The 
advisability of turning the controller-handle one con
tact-point at a time, so that the power is applied grad
ually, is forcibly impressed upon him. In order that 
he may obey the signals of the conductor, the school
master conveys his orders largely by means of an 
ordinary car-bell.  

When he has learnt the rudiments of his calling, the 
pupil is taught something of the mysteries of electri
city. He is taken to the classroom controller, the 
casing of which is open, so that all who have eyes may 
see how it is constructed, and the meaning of each 
contact-point, each resistance, is  clearly explained. He 
is taught how to cut out the disabled motor of a car 
from tile (!ontroller, and how to manipulate the re
versing-lever. The terms "multiple" and "series" are 
defined not only in unmistakable words, but objective
ly by means of the controller and the motors. 

For this purpose the classroom is equipped with an 
operative skeleton-car, jacked up from the fioor so 
that its wheels may spin with even more freedom 
than they would on the road. At this period the motor
man enters upon the most difficult part of his edu
cation. On the road he must be able not only to run 
his car in a manner which will be a credit to his 
teaching, but he must also be able to locate open 
circuits whenever occasion may require. Accidents 
of all kinds may happen, and the pupil must be able 
to cope with them before he is graduated. Each man 
in turn is placed on the platform of the skeleton-car, 
is instructed practically how to operate the apparatus 
of which he has charge, and how to locate open cir
cuits on a "dead" car, as it is called in road parlance. 
If ,  after having been brought to a stop, the car re
fuses to move when the current is turned on, the 
motorman knows that something must be amiss. In 
accordance with the teaching of the instructor, he 
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orders the conductor-usually another pupil-to switch 
on the lights. When the glow within the car shows 
that current is at hand, the motorman steps from 
his platform and examines the overhead switches on 
both ends of the car, not, however, without removing 
his handles. Should the switch-handles be in proper 
position he inspects the fuse-boxes. If  he find;; that 
a fuse has been burnt out he proceeds to the ground
switches to cut off the current, then inserts a new 
fuse, replaces the ground-switches, mounts his plat
form again, and starts the car. But if the fuses be 
intact the motorman is instructed to cut out the 
motors in succession from the controller in order to 
ascertain which motor is defective. Should the lamps 
fail to light he examines the. ground-switches. I f  
they be  properly set and the  headway short, he knows 
that nothing can be done and that the following car 
must push him to the terminus. But if the headway 
be sufficient he continues his inspection. Entering the 
car he li fts a trap-door and examines the leads of the 
plow by which the current is fed to the motors. I f  
the circuit b e  open a t  the regular connections the 
leads are replaced in position ; but if they be properly 
connected , then the motorman knows that some in
jury has been sustained which he cannot repair and 
that his car must be pushed to the stable. This in
struction in making repairs is accompanied by striking 
illustrations of the consf)quences of the motorman's 
breach of the infiexible rule which requires him never 
to leave the car-platform without removing the con
troller-handles. Either the instructor or an advanced 
pupil plays the part of an excitable, forgetful motor
man-the man who, when he finds that his car will 
not start, leaves his controller-handle perhaps on the 
sixth or ninth point, frantically rushes off to renew a 
burnt fuse or turn a switch-handle to its proper posi
tion, and then suddenly finds himself standing alone 
with his car speeding away so rapidly that it cannot be 
easily overtaken. 

When a car is disabled by an open circuit and the 
brakes faii to arrest the car, the motorman is in
structed to pull the reversing-lever toward him and 
then to turn the controller-handle to the sixth point. 
Thus the motors are placed in multiple and con
verted into dynamos, sufficient power being genera.ted 
to stop the car almost immediately. If an emergency 
stop be necessary, the brake . is released, the power 
is reversed, the controller-handle turned to the first 
point, and sand applied to the rails. Should a fuse 
or automatic switch be blown out, the controller
handle is moved to the sixth or ninth point, whereby 
the car is stopped in the manner already described. 
The motorman must also learn that, when on a heavy 
grade, an open circuit requires his attention and that 
the brake fails to hold his car, he has only to turn 
the controller-handle to the sixth or ninth point to 
stop the car, the reversing being left in the forward 
position since the car is already traveling backward. 

The skeleton-car is provided with the usual re
sistance panels, raised, however, so that they can be 
readily seen, and fitted with lamps which clearly 
indicate when the resistance is partially or entirely 
cut in or out of the circuit. By means of these re
sistance lamps, the controller, and wiring· charts, the 
men are taught that with the controller-handle on the 
first point, the 1 ,550-volt current furnished by the 
power-house passes through all the resistance ; that 
on the second point, one-quarter of the resistance is 
cut out ; that on the third point, one-half the resistance 
is cut out ; and that finally when the fifth point is 
reached, the motors are running in series with all 
resistance out. The transition from the fifth to the 
sixth point connects the motors in multiple, the con
troller-handle passing over three unmarked transi
tion points. The motorman is instructed to make this 
transition rapidly, so that the motors may sustain 
no injury from the change to multiple. On the first 
transition point one-quarter of the resistance is cut 
in ; on the second transition point three-quarters of 
the resistance are in the circuit, the motors still 
being in series. On the third transition point, motor 
No. 2 is dropped out of the circuit. On the sixth 
point both motors are in multiple with three·quarters 
of the resistance in the circuit. On the seventh point 
one-half of the resistance is in the circuit ; and on 
the ninth pOint, the resistance is out of the circuit, 
both motors running under full speed in multiple. 

The training which the motorman receives on the 
skeleton-car is supplemented by lectures on the method 
of crossing avenues and streets through which other 
cars travel. For classroom demonstration two sets 
of channel-rails are used, separated any desired dis
tance, to represent the breach in the underground 
conductor. The schoolmaster constantly reiterates the 
necessity of shutting off the power at the point in
dicated by long white marks on the road, and of 
" fioating" across the break. The consequences of 
turning off the power without sufficient headway are 
shown by means of a plow used in connection with the 
channel-rails. 

When the applicant has learnt in the school all that 
he need know, he must pass through a post-graduate 
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course on the road under the guidance of an expert 
motorman before he is permitted to don the blue uni
form which is his diploma, and to mount the platform 
of his own car. I f  the road practice prove that he 
has not fully grasped all that the instructor has im
pressed upon him, he is either sent back to the class
room, provided there is still hope for him, or sum
marily dismissed without ever entering the service 
of the company. The road is the crucial test which 
the training-school graduate must withstand. There 
all his faults and all his virtues glaringly exposed are 
carefully observed by the chief instructor ; and there 
the electric-car career of many an applicant ends. 

Our article has been confined to the training of the 
electric-car motorman. But the school is also equipped 
with the dummy platform of an air-motor 'car, and 
with a cable-grip. The air-motor car is controlled 
with more difficulty; than a locomotive ; and for that 
reason not more than ten per cent of the training 
school pupils are capable of manipulating its complex 
starting apparatus. Nowadays the cable-car grip is 
rarely used . In ten or fifteen years the tall model 
which now stands in the classroom and towers above 
everything else will be a relic of the bygone days of 
the cable-car-an interesting, antique curiosity. 

• I • •  
Automo bile N e ws. 

A long trip through Algeria has been lately made 
by Messrs. Joseph and Pierre de Crawhez, two promi
nent chauffeurs. Starting from Algiers, they proceeded 
toward the south, passing through Boghari, Djelfa and 
Laghouat, then retu.rning by way of Bou-Saada and 
Aumale. The distance covered on the tour is about 
850 miles, in a region where the roads are but little 
more than footpaths. The machines were an object of 
curiosity to the natives, as well as to the Europeans, 
who saw an automobile visit their region for the first 
time. 

Some additional information has been received as 
to the operation of electric omnibuses in Berlin. An 
omnibus line has been lately put in operation to 
connect the Stettin and Anhalt depots. The Siemens 
& Halske vehicle with which the company has been 
making experiments during the last y�ar has proved 
satisfactory. This omnibus has 12 places interior and 
6 on the rear platform. The battery of 44 Pollak ele
ments is placed under the seats and is sufficient for 
a 10 to 12 mile run. The present line is about 2 %  
miles long and the trip i s  made i n  2 5  minutes. The 
fare for the whole distance is 2% cents. Each om
nibus makes about 60 miles per day ; the route has 
some rather ste�p grades, reaching 7 per cent. At 
each end of the line is a central station for charging 
the batteries. The new system is said to work well 
and there is some talk of establishing other omnibus 
lines in different parts of the city. 

The annual automobile race, organized by the St. 
Petersburg Club, had to be abandoned on account of 
a heavy snowfall, and postponed till a later date. The 
race was fixed for the 17th of February, and seven 
competitors were engaged, Messrs. Mazi , Barkett, Hen-' 
rik and Loginoff in large machines and Sourmetz, 
Krouspsky and Alexieff in motocycles. The prize was 
a challenge cup. The day before the race the ther
mometer marked 18 degrees below zero ( Centigrade ) ,  
and thick whirlwinds of snow filled the air. Four of 
the competitors declined to run ; the other three left 
the next morning by railroad for Alexandrovskaya, on 
the Warsaw line, from which the start was to be made. 
Upon arriving the starter made a tour in his machine 
and decided that the snow was too deep to permit Of 
running. The jury, composed of Dr. Klimenko, secre
tary of the club, and two other members, then declared 
the race off. 

The Automobile Club of America now has clubrooms 
adjacent to Central Park, and a fine library and grill 
room are provided. The Board of Governors has issued 
a resolution asking all menibers to regard the speed 
regulations. They strongly disapprove of an excessive 
rate of speed on the public highways, in disregard of 
the comfort and safety of other users of the common 
roads, as an injury to the sport and to a great industry. 
They expect that when members driving automobiles 
meet a driver of a horse or horses which are restive or 
frightened, the automobilists, on request or a signal 
fr.om such driver, will in all cases stop and use every 
precaution to avoid the possibility of an accident. Any 
member of the club who shall be found, after a fair 
hearing, to be guilty of driving at a dangerous or ex
cessive speed on the public highway, or who has disre
l!"llrded the comfort and safety of other users of tp.e 
same bY failure to stop when requested by the drivers 
of frightened horses, or who has been guilty of such 
conduct in the use of automobiles on the highways as 
shall tend to bring odi�m or reproach on the organiza
tion, shall be duly warned and suspended, and UpOI 
the repetition of such offense, shall be expelled from, 
the club. This step taken by the Automobile Club of 
America will win respect for the organization, which 
has always done everything in its power to help, not 
only the sport, but the motor industry as well. 
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®orresponilence . 

The 7-1nch VI!!. the 6-i nch Gun. 

To the Editor of the SCIENTIFIC A:llERICAN : 

I have followed with interest the controversy now 
in progress in your paper concerning the armament 
for the cruisers of the "California" class. It  is  most 
satisfactory to know that there are people who take 
such deep interest in the development of our navy as 
do your correspondents. I t  is  well that our people 
take an active interest in such matters, and that their 
opinions be brought forth. While some very good 
points are raised on both sides of the question, er
roneous ideas are apt to appear. It  is  to such an idea 
that I wish to call attention, not for mere argument's 
sake, but in the hope that its correction may lead 
to further discussio!!. of the subject in question on 
a more comprehensive basis. 

I refer to the communication in your issue of March 
23,  1901 ,  in which your correspondent suggests the 
substitution of 7-inch for the 6-inch rapid-firing guns 
as a means of , solving the battery question of the 
"California" class of armored cruisers. That would 
be a great mistake ; for there would be no gun of 
intermediate caliber between the 7-inch an d the 3-inch 
( 1 4  pounde r )  guns. Moreover, if  an intermediate cal
iber could be introduced the difference in efficiency 
between the 7-inch and the 8·inch gun would not war
rant the installation of the two on the same ship. I n  
fact, it  would be considered a very unwise policy t o  
have two s o  closely related guns on one ship, be they 
4-inch and 5-inch, or 6·inch and 7-inch. The 6·inch 
( 100-pounder ) is a very good "stepping stone" between 
the 8-inch ( 250-pounder)  and the 3·inch ( 14-pounder ) .  

One of the lessons of the Spanish war has evidently 
escaped the consideration of your correspondent, and 
that i s  the moral effect of rapid fire upon an enemy. 
What overwhelmed the Spanish gunners was not the 
accuracy of our fire, far from it-only from two to 
three per cent of the shots having taken effect ; it was 
the rapidity of our fire that filled the air with shell  
that demoralized them. 

It  is  safe to assume that the latest 6·inch gun will 
be able to deliver more metal within a time limit than 
the 7-inch gun, and with the same, probably superior, 
accuracy due to its more manageable size ; for the 
smaller the caliber the greater the rapidity of fire. 
I f  the 7-inch gun were adopted, as proposed, the 8-inch 
gun and the 6-inch gun would have to be discarded 
and the 5-inch gun brought into play to fill in the 
gap between the 7-inch and the 3-inch guns, and that 
is not as effective for all-around work as the 6-inch 
gun against the latest ships. 

The following also attracted my attention while 
reading the corresponaence referred to, viz. : 

" I f  fighting is the primary object of a warship, it 
would certainly seem that her offensive power should 
not be made of secondary importance to other qualities 
in her make-up." 

According to that let us take our "Californias" and 
remodel them so that the machinery is  reduced to 
ten or twelve knots efficiency, the coal capacity to 
about 500 tons, the high freeboard of some twenty 
feet to the low one of a foot and a half or two, a:ld 
reduce everything else that we do not actually use 
in fighting. The result would be a monitor-an 
excellent fighting ship, but of what strategic value ? 
::iurely a. monitor with four 8-inch, fourteen 6-inch, 
eighteen 14-pounders and twelve 3-pounders and four 
I-pounder guns would be a most formidable fighting 
vessel, even more formidable than the "California" of 
the same armament before being changed. Anchor 
them both within fighting range and let them bang 
away at each other. The result would be the cruiser 
much the worse for the experience, due to her greater 
exposed surface ; for her high freeboard would serve 
as a short stop for many shots. If, however, the , 
cruiser be permitted to use her superior sp�ed she 
would be able to accept or refuse battle. If accepting 
battle her speed would serve her for constant maneu
vering which the slow speed of the monitor could not 
offset. But give your monitor speed, hence greater 
coal capacity, hence a greater crew, hence greater 
freeboard, hence greater displacement, and you have 
a rival for the cruiser on an equal standing. Thus 
it will be seen that a ship, to be an all-around fighting 
ship, must combine such qualities as belong to vessels 
of another class-the protected cruiser or even the 
gunboat, which are strategically excellent but offensive
ly poor. 

It  seems that for all-around efficiency the "Cali
fornia" and class are first-class ships and I am sure 
that they are the result of conscientious work on the 
part of our naval constructors, to whose benefit it i s  
t o  produce only first-class work. 

CARLOS DE ZAFRA. 

118 West 44th Street, New York, N. Y. 
. r  • . •  

The great Serpent l'.":ound in Ohio has been trans
ferred to the Ohio Archreological and Historical So
ciety. 

J C itutific �mtricall. 
E nglnccrlnK N otcl!!. 

The Cape-to-Cairo railroad is now in operation to a 
point 100 miles beyond the southern line of Lake 
Tanganyika. 

The company making cellulose for war vessels, ex
plosives, etc., now has three large factories in suc
cessful operation, besides two cutting plants. A fourth 
factory is nearly completed. 

The French art critic, M. Arsene Alexandre, has dis
covered that our machinery showed a distinct beauty 
of racial type. The national character was clearly 
marked, he thinks, even in our locomotives. This 
theory is an ingenious one, and is  worthy of elabora
tion. 

A scheme is  on foot to start a fast line of steamers 
on the Thames between Kew and Woolwich. Certainly 
there is no river in the world that needs fast service 
of boats as the Thames. The boats which run to Hamp
ton Court make phenomenally slow time. They are re-

. tarded by the locks. 

The sizes of anthracite coal and the screens through 
which they are made are as follows, says Steam En
gineerin g :  Coal which runs through a screen having 
a mesh of 3-16 of an inch is called barley ; %, rice ; 
9-16,  buckwheat ; %, pea ; 1 V:! , chestnut ; 2, stove ; 2 %" 
egg ; 4 V:! ,  grate ; 7, steam. Coal beyond , thi s size is 
known as lump coal. Bituminous lump coal passes 
over bars 1V:! inches apart ; bituminous nut coal passes 
through bars 1V:! inches apart ; slack coal passes 
through bars :� of an inch apart. 

Germany offers abundant market for a large number 
of American commodities, especially in the way of 
office furniture and supplies. The safes are mostly of 
obsolete types with old-style locks, and judicious ef
forts on the part of our manufacturers would result 
in large sales of our medium styles store and office 
safes. German offices and stores are rapidly adopting 
modern furniture including desks, typewriters, file 
cases, cash-regi sters, etc. ,  and safes will prove equally 
as popular. Heidelberg students carry ink in bottles to 
and from classes and, indeed, the fountain-pen seems 
to be very little known in Germany. 

In December a serious country fire occurred along 
the line of the Great Southern Railway in the Argen
tine. It  extended 60 miles, and burned some freight 
rolling stock as well as telegraph poles and fence 
posts. The fire appears to have been spread by the 
great amount of "paja voladora," or flying grass. It 
is  blown about by the wind and whatever care the rail
road companies may take naturally they cannot keep 
it off their right of way so long as it exists. I t  is 
difficult for the trains to cut thei r way through it, and 
it causes hot boxes and even derailments, while fore
most of all is  the terrible danger of its taking fire. 
The shifting of the wind a few points after the section 
hands have cleared the track of the flying grass may 
result in its immediately being buried in the dangerous 
stuff again. 

Vaucluse, in South France, is a center of the ocher 
industry. Sometimes the ocher is  excavated direct 
without mining, but often, shafts are sunk. The ma
terial when brought to the surface is transported to 
the valley below on carts and is  then washed. Mining 
is  only done in the winter season, as the watercourses 
are dry in summer. By means of successive settling 
basins various degrees of fineness are secured in wash
ing the ore. At the end of the winter these basins are 
filled with ocher in the form of mud, which dries hard 
during the heated term, and is then cut into blocks 
of regular. size and dried in the sun. It is then either 
cut into blocks or crushed into powder for shipment 
and is sorted for color ; the yello w shades command 
the highest price. The total production of these mines 
last year was about 180,000 tons, and of this amount 
3,000 tons were shipped to the United States. Although 
the mines have been worked for many years they are 
not exhausted. 

The London County Council have issued their annual 
report reviewing the work accomplished in the me
tropoli s during 1899 concerning tramways, dwellings, 
and numerous other schemes which were carried out at 
an aggregate cost of more than $56 ,250,000.  Twenty
three miles of new thoroughfares wer'e undertaken, 
which will result when completed in an increase in the 
population under the jurisdiction of the Council from 
its present 4,700,000 persons to 7 ,096,400 persons. The 
maintenance of the Fire Brigade cost $1 ,000,000, while 
a similar sum was expended upon the drainage of the 
city. The present sewers are too small to cope with 
the rapidly-increasing exigencies of the population, and 
a new scheme for reconstructing the drainage system 
is being projected at a cost of $15 ,000,000.  Lond�n 
possesses 3 ,809 acres of open spaces and parks, to main
tain which cost $572 ,575 .  In 1889 the cost in this di
rection was only $263 ,755 .  The Council also maintains 
the coroners' courts and the asylums ; is responsible 
for the highways, bridges and public health ; controls 
the theaters and music hall s ;  and attends to the en
forcement of the Weights and Measures act, in which 
1,100 offenses were punished during the year. 

2 15 
Electrical Notes. 

The London United Tramways, upon which electric 
traction has been introduced in place of horses, are 
meeting with considerable opposition from the scien
tists of Kew Observatory. A section of the line .passes 
within three' quarters of a mile of that building and the 
observers complail! that thei r delicate instruments are 
deranged and the records spoiled by the near neighbor
hood of the electric current. The Board of Trade have 
the matter in hand, and experiments are to be carried 
out to ascertain to what the electrical disturbances at 
Kew will amount, and the best me

'
thods of insulation. 

The tramway engineers do not feel disposed to resort 
to elaborate and expensive means for insuring com
plete insulation, so that a complete deadlock is the 
result, and the tramways cannot yet be opened to public 
traffic. 

The separation of wireless messages is now receiving 
great attention by electricians. M. P. Jegou hail 
adopted a new system in which he employs mast-wires 
of different ranges. Four such mast·wi res are em
ployed, two at the sending station and two at the re
ceiving station. Their heights are so arranged that 
one of them covers, say, a range of five miles, while 
the other does not. The circuits of the coherers at
tached to the two mast-wires are so arranged that 
their simultaneous action produces no effect upon the 
galvanometer, but at a distance of five miles the gal
vanometer will respond to a message from the sending 
stations addressed to both coherers, as only one of them 
is brought into action. At half the distance when 
both coherers are within range no effect is produced on 
the galvanometer. 

There i s  a project on foot for the construction of a 
movable electric platform on the right bank of the 
Seine. It will be underground and its length will be 
about six miles. The route proposed passes under the 
Avenue de l'Opera, the great boulevards, Boulevard 
Sebastopol, the Rue Turbigo and the Rue de Rivoli. 
The new scheme calls for four platforms instead of 
three as was i n  use at the ExpOSition. The first plat· 
form will  be stationary, the second will have a velocity 
of 1V:! meters a second, the third 3 meters and the 
fourth 5 meters or 1 6 %  feet. This will enable pedes
trians to have a very rapid means of transit afoot, in 
a portion of Pari s which is greatly encumbered by 
vehicular traffic, for as all the locomotion is  in one 
direction persons can walk very fast on the fourth plat
form, and will be n Lle to cover a great distance. Some 
means of transit on the streets mentioned is  so neces
sary that it is very likely the scheme will be carried 
into effect. 

Attempts are being made by the Marconi Wireless 
Telephone Company, of London, to inaugurate a wire
less telegraph service to Australia. Although the total 
distance is considerably in excess of that from England 
to thi s country, it can be more easily negotiated owing 
to the facilities offered at various points en route, for 
the installation of subsidiary transmitting stations. Ar
rangements are being made to erect stations at Prawle 
Point, the Lizard, Ushant, Cape Finisterre, Gibraltar, 
Malta, Algiers, Sardinia, Sicily, Cape Malea in Greece, 
Alexandria, Aden, Socotra, Colombo, Sumatra, the 
Cocos Islands, Perth, Albany, Adelaide, and Melbourne. 
The various governments of the countries in which 
these points are situated are being approached to obtain 
permission to install  the stations. In no single instance 
is the span between two points so great as that from 
the west of Ireland to New York, so that, if  success 
attends the experiments in this case, it will probably 
be equally possible to extend the distance and to estab
lish ether communication between this country

' 
and 

Great Britain. I f  the vessels plying between England 
and the Antipodes are supplied with in struments, it 
will be possible for passengers to dispatch and receive 
messages during the voyage. 

A new proce;;s for making plates of porous lead for 
use in accumulators or for acid filters has lately been 
patented in Germany by Richard Bauer. In place of 
treating the' melted lead by a jet of gas or vapor, as is 
often done, the inventor uses a material which by con
tact with the melted metal is volatilized and penetrates 
through the mass during the cooling. Sulphur is best 
adapted for thi s purpose ; it  has the property of com
bining with the lead to form sulphide, and this sulphide 
when decomposed by dilute hydrochloric acid leaves a 
mass of porous lead. In practice the operation is 
carried out as follows : The two halves of a plate 
mould are heated and a small quantity of melted sul
phur is introduced, Su that after cooling the sides of 
the mould are covered with a layer of sulphur. The 
lead, heated to redness, is  then poured into the mould ; 
the sulphur is vaporized and penetrates into the mass. 
After cooling, the plate taken from the mould is com
posed of lead, sulphide of lead and an excess of sulphur. 
The latter, is removed by a preliminary washing and 
the plate is  then treated with dilute sulphuric aci d ,  
which decomposes the sulphide and leaves a plate o f  
pure lead which is  extremely porous and well adapted 
for accumulators and other uses. 
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THE OMNIGRAPH-AN INSTRUMENT FOR TEACHING 

TELEGRAPHY. 

Old telegraph operators will still remember how 
messages were once received on a tape driven by a 
clock train. The skill acquired soon rendered it pos, 
sible to dispense with the tape and to translate the 
message directly from the sounder. But the acquisi
tion of that skill came only with long 
practice; for which reason the modern 
novice must spend hours and hours be
fore the ticking of a sounder becomes in
stantly intelligible to him. An instrument 
which is designed to simplify instruction in 
telegraphy, and to impart in a comparative
ly short time a complete knowledge of the 
Morse alphabet, has recently been intro
duced by the Omnigraph Manufacturing 
Company, of 39 Cortlandt Street, New York 
city. Patents have been applied for. 

The Omnigraph, as the hstrument isl 
called, consists of a baseboard on which are 
secured an ordinary key and sounder, be
tween which a disk is mounted, formed on 
its periphery with teeth. A spring con-
';act adjacent to the wheel engages the 
peripheral teeth of the disk_ Although irregular, the 
arrangement of the teeth is arbitrary. For if the disk 
be rotated by means of a small crank-shaft geared with 
the disk-shaft, the spring contact is forced outwardly 
by the teeth, but drops back by its own elasticity, and 
thus makes and breaks the circuit. The experienced 
telegraph operator detecting these makes and breaks 
at the sounder, recognizes them ' as the dots and 
dashes of the Morse alphabet. A close inspection of 
the disk would reveal to him that the teeth are so 
arranged as to spell the sentence, "John quickly extem
porized five tow bags." If the disk be rotated for
wardly, this sentence, thus oddly worded to include 
every letter in the alphabet, is ticked off at the sound
er; if rotated in the opposite direction, the sentence 
will be telegraphed backward. 

The disk is completely under the control of the ,stu
dent. It can be 
rotated as slowly 
as desired; or it 
can be so rapidly 
turned t h a t  its 
c u r i o u s sentence 
will be received 
at the sounder 
with a speed that 
would open the 
eyes of a good 
operator. M o r e
o v e r ,  the mes
sage on the desk 
is t r a n s m i t t e d  
with a distinct
ness and fault
lessness w h i c h 

the most perfect operator can never hope to attain. At 
first blush it might seem that the �'tudent simply learns 
one sentence forward and backward, and that the instru
ment is a good teacher only within very narrow limits. 
But this disk can be partially rotated forward and 
backward any number of times, in an;,- place, so that 

J titutifit �mttitau. 
the letter to be transmitted cannot possibly be an
ticipated. Thus the student learns how to receive a 
cipher message, the meaning of which he cannot 
know. 

When sufficient proficiency has been obtained in 
receiving messages from the sounder, the student can 
learn to transmit messages in the regular method by 

THE OMNIGRAPH. 

means of the key which forms part of the apparatus. 
. ' . '  . 

HYDRAULIC ELECTRIC-CAR BRAKE. 

The extraordinary development of city and subur
ban electric car service is making the question of a 
proper control of the cars of increasing importance. 
Not only is the average running speed increasing, but 
the headway between cars is growing less. Coupled with 
the growing number of cars and the higher speed, there 
is the fact that traffic is becoming denser, all of which 
conditions render it imperative that the cars should be 
provided with a brake system which will be powerful, 
and instantaneous in its application, and safe-guarded 
against any possibility of failure at the critical moment. 
Although many forms of mechanically-operated brakes, 
showing more or less ingenuity, have been devised, 
it is a fact that a great majority of the cars are still 

HYDRAULIC ELECTRIC-CAR BRAKE. 

controlled by the old hand-brake; and while this is 
fairly efficient, it has the drawback of being slow in 
its application, whereas in cases of emergency, the 
gain of a fraction of a second in the action of the 
brake may be of the most vital importance. 

We present two engravings, one a perspective and 
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the other a sectional view, showing what is known 
as the Neal-Duplex brake, which is operated on the 
hydraulic principle, and has the advantage of being 
applicable to any standard car, and of being operated 
by the same brake handle to which the ordinary chain
brake is attached, and available for use at any time. 
The device consists essentially of a pump carried 

upon and operated from the axle, and a 
hydraulic-brake cylinder, which is fastened 
to the bottom of the car and supplied di
rectly from the pump with a non-freezable 
oil under hydraulic pressure. 

The oil reservoir, with the pump and its 
valves, is contained in a casting which is 
made, for convenience, in three separate 
sections, which are bolted together, and 
completely shut in the working parts to 
the exclusion of all dust and dirt. It in
closes and is carried directly upon the axle, 
the escape of oil being prevented by means 
of stuffing boxes, one of which is clearly 
seen in the perspective view. 

The pump piston, P, is driven by means 
of an eccentric, B, which is mounted on the 
axle, and, of course, is in constant oper

ation when the car is running. The brake cylinder, D, 

contains two pistons, whose piston rods, E and F, 

projecting through opposite ends of the cylinder, are 
connected directly with the ordinary brake levers, G. 

This cylinder is provided with a piston valve, H, 

which is connected directly through the rod, I, with 
an eccentric, K, carried on the lower end of the brake
staff, the turning of the brake-handle from a quarter 
to a third of a revolution by the motorman serving 
to open or close this valve. The brake cylinder is 
connected with the pump by means of two pieces of 
steel hose, M and ,L. Normally, when the brake is 
not in operation, the piston valve in the brake cylin
der remains open, and the oil is driven through the 
hose, M, to the brake cylinder and thence back to the 
suction pump valves, the fiow of oil being continuous 
and perfectly free. By a quarter turn of the brake-

:� 

handle, however, 
the piston valve 
is closed and the 
f u l l  h y d,r a u l i c  
pressure of oil is 
exerted upon the 
p i s t o n s  of the 
brake c y l i n d e r. 
driving them to 
the center of the 
cylinder, as indi
cated by the ar
rows, and thereby 
setting the brake 
shoes. When the 
piston is opened 
by the motorman 
the free circula-

tion of oil takes place :;LS before. This brake, which 
was invented by J. H. Neal, and is manufactured by 
the United States Steel Company, 145 Oliver Street, 
Boston, Mass., is the outcome of considerable ex
perience in the operation of the Boston Elevated Rail
way Company's system, and it has many advantages 
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which have been proved by the test of actual service. 
In the first pl�ce, it is  instantaneous in its action, 
the brake being set, as we have said, by a quarter 
turn of the brake handle, and the ap.preciable delay 
which occurs in the winding up of an ordinary hand
operated .  chain-brake avoided. Another most import
ant advantage, which will be appreciated by the re
pair shop, is  that the actual locking or "skidding" of 
the wheels is  impossible, the brake being under au
tomatic control ; for should the wheel, and, therefore, 
the pump, stop, the pressure on the brake cylinder 
piston heads is  lowered, 
and the braking effect re-
moved. At the same time 
the motorman has at com-
mand the full efficiency of 
the ordinary chain-brake. 
The mechanism is adjust
able to any brake that 
allows 6 inches or  more 
of axle spaee. Its total 
weight is less than 500 
pounds, and the cost of 
power for its operation is,  
practically, nothing at all. 
The whole brake being 
earried in an air-tight 
casing filled with oil, the 
mechani sm is self-lubri
cating, and repai rs, as 
proved by actual opera
tion, are very light. 

• • •  
A REMARKABLE SALT 

DEPOSIT.  
B Y  CHARLES F. HOLDER. 

.i'tientifit !lUetital� 
salt is being deposited daily by springs which run 
into the basin, and as the water evaporates it  leaves 
a crust of almost pure chloride of sodium, which 
ranges from ten to twenty inehes in thickness, over 
the lake. It  will be seen that there is  no danger of 
exhausting the supply, which is  forming all the time ; 
and, in point of fact, the plows have in the past years 
worked almost continuously over the same area, only 
about ten acres having been plowed. 

The salt, when delivered at the plant, i s  hoi sted to 
the upper floor and placed in a bulkhead breaker, 

2 1 7  
At the same time, old sheet scrap, when carefully 
cleaned from tin and solder, gives very good castings, 
but the waste is  greater, this often more than balancing 
the difference in price. 

Having your copper, it  should be melted in crucibles 
kept for copper only, and it is  well to use the best non
sulphurous eoke for melting. Gas coke holds too 
much sulphur to be useful, and some of the hard 
cokes are not to be recommended for the best work, 
as some of the impurities get into the metal at times. 
Clean melting is essential to obtaining good results, 

and must not be over
looked. 

In preparing the moulds 
care must be taken to ram 
fairly hard, and to vent 

Few readers of the 
SCIENTIFIC AMERICAN had 
heard of the Sea of Salton 
up to 1892.  At this time 
the Colorado River broke SALT DEPOSITS AT SALTON, CAL.-SIDE VIEW OF SALT PLOW. 

well, giving large run
ners, and, where required, 
r i s e r s, but the gates 
should be only of ordi
nary size as for iron. Thin 
sprues are not desirable, 
as it is  policy to keep 
the connection between the 
runner and easting fluid 
until the latter has set, 
EO that metal can keep 
drawing in until contrac
tion cease s ;  in fact, the 
writer has found that a 
large head of metal and 
moderate feeding is  of 
great assistance ; there
fore, in making moulds 
this  should be provided 
for. The moulds should 
be coated - sleeked - over 
with plumbago, and dried, 
and, needless to say, the 
boxes should fit well. So 
far as possible a slight in
clination from the pourits barriers and flowed into 

the desert· of California, flooding it to an extent of 
hundreds of square miles. In the vicinity of Salton 
was one of the largest salt deposits- in America ; the 
water encroached upon it, and for a time threatened 
the industry, but after creating an excitement which 
spread over the entire West, it reeeded. The rumor 
was to the effect that the new sea was so vast that it 
would change the climate of Southern Cali fornia. 

The deposit of salt at Salton is one of the sights 
of California. It  lies in a depression almost three 
hundred feet below the sea level, and was at some 
time in the past the bed of a sea, or extension of 
the Gulf of California. From the train, which passes 
nearby, the tract looks like a vast snow field, and in 
the early morning i s  frequently the scene of beautiful 
mirage effects. The salt deposit, which is  essentially 
rock salt, covers about one thousand acres, and is  at 
present the center of interest on account of the dis
pute of rival companies 

where it is  reduced to particles of the same size. It 
then passes through a burr mill and is  weil ground. 
After this it is  sifted and is  finally passed through 
an aspirator, which cleanses it of all fo'reign material, 
when it is  ready for packing in bags. The salt is 
used for a variety of purposes, and is of several 
different grades, the lowest being unrefined-a 
product called hide salt, used in manufactories. Large 
quantities are sold for sea-bathing purposes, a cer
tain amount producing a very similar chemical equiva
lent to sea water. Other grades are prepared for the 
table, dairy and for the use of druggists. 

. '  . . . 
COI'per Cast . n:,r. 

For some purposes, such as valve seating and the 
like, states Walter J. May, in The Practical Engineer, 
copper has considerable advantages, but there is 
usually some trouble in getting them sound ; in fact, 

ing gate should be allowed when setting the boxes for 
pouring ; but due attention to the shape of the castings 
must be paid in arranging this part of the business. 
The metal should be poured hot, and the feeding rod 
should be kept at work longer than for i ron, and 
the castings should not be opened out before they are 
black hot or even cold. In every case it will be 
necessary to flux the metal, and for this purpose 
either muriate of ammonia and chalk, well ground 
together in equal proportions, or  roughly-crushed 
chloride of manganese, should be used, from 4 ounces 
to 12 ounces to the hundredweight of metal being 
necessary, according to local requirements ; but the 
writer finds that either of these is effective. In ap
plying these fluxes, they may only be put into the metal 
after it is  melted, the best time being soon before the 
crucible is taken from the furnace, throwing the flux 
on the metal and well stirring in, not taking the 

crucible from the fire un-
til the fumes have ceased. 
It i s  no earthly use put
ting chloride fluxes into 
the pot before the metal 
is melted, as you only de
stroy the pot and make a 
stink by so doing, without 
affecting the metal. You 
are not using glass or 
other hard material that 
has to be melted, it must 
be remembered, and if you 
want to obtain the due ef
fect from any flux which 
you are using you must 
add it when it will be ef
fective. 

over the possession of the 
property. The company in 
possession has shipped 
from this place annually 
about two thousand tons 
of salt, valued at from $ 6  
t o  $34 p e r  ton, according 
to quality. The outfit of 
the salt mine consists 
mainly of a crusher, a 
drying building, and a 
dummy line from the salt 
beds to the Southern Pa
cific Railroad , not far dis
tant. The work is carried 
on mainly by Indians, 
who can withstand the in
tense heat of the desert-
150 deg. in June-and the 
glare better than white 
men. 'I he work is inter
esting and novel. The 
drying house is  a building 
six hundred feet in length, 
about which hundreds of 
thousands of tons of ·salt 
are heaped, having ail the 
appearance of snow. Here 
the salt is  dried and 
mi lled. The salt is  col-

PILING THE SALT AT SALTON, CAL.-280 FEET BELOW THE LEVEL OF THE SEA. 

There is no reason why 
copper should not be cast 
as soundly as brass. al
though it needs more care, 
and copper can be hard
ened, if neceEsary, to the 
hardness of mild steel ; 
but alone, copper would 
not make a good bearing 
metal. The small amount 
of manganese added in 
using the chloride me'1-

lected at first with a plow-a singular machine with 
four wheels, in the center of which sits an Indian 
guiding it ; the motive power is  a dummy engine some 
distance away, which hauls the plow along by cables. 
As it  passes, the steel breaker is seen to cut a broad 
but shallow furrow, eight feet wide and three feet 
long, throwing up the ridges on either side. Indians 
now follow along, and with hoes pile up the salt in 
pyramidal forms, which later is  transported to the 
mill. Each plow harvests seven hundred tons of salt 
per day. A singular feature of this bed is  that the 

many brass-foundry people say that sound castings 
cannot be made in copper, and probably such has been 
their  experience, USing ordinary brass-foundry mould
ing and cheap brands of copper ; but all the same for 
that, under proper conditions, copper can be cast as 
readily and as soundly as gun metal if you go the 
right way to work. In the first place, you require 
good metal, and probably you cannot do better than 
use good new sheet scrap, as this would give the high
est grade of tough metal at a moderate price, and 
such metal as would probably give the best castings. 

tioned above does not 
seriously affect the copper, i f  it is of good quality to 
start with. 

- I e  . ..  
The difference between the specific heats of cobalt 

and nickel increases as the temperature rises. Accord
ing to the results obtained by t>ionchon the specific 
heat of nickel is  at first a little greater than that of 
cobalt, and. becomes very much less at higher tem
peratures. The electrical conductivity is very differ
ent for the two metals. Taking silver as 100, cobalt 

equals 17.22, and nickel 13.11. 
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AN IMPROVED PIPE-WRENCH. 

The illustration presented herewith pictures a novel 
pipe-wrench which has been recently patented by 
Charles M_ Ingersoll, of Summit Hill, Penn_ The wrench 
has a hollow body in which a rolling carrier is  mounted_ 
Through this carrier the threaded shank of the mov
able jaw of the wrench is  passed_ By means of a nut 
which encircles the shank, and which is  fitted in the 
carrier, the movable jaw can be adjusted to grip '  pipes 
of various sizes. The fixed jaw is mounted at the 
lower front portion of the wrench, and is formed with 

THE INGERSOLL PIPE-WRENCH. 

a lug engaged by a transverse pin. By reason of this 
simple arrangement the fixed jaw is rigi dly, though 
removably held in place. The fixed jaw presses against 
the end of a spring and holds it  firmly in position. 
The free end of the spring is  connected with and actu
ates the rolling carrier. The spring is so set that it 
tends to throw the inner end of the shank of the 
movable jaw upward, holding the shank and jaw, when 
n o t  operating, in the position shown by the larger i llus
tration. 

By turning the wrenc.h in the usual manner when 
a pipe is  to be gripped, the opposltely-ratcheted faces 
of the jaws will engage the metal. When the working 
strain on the wrench is  relaxed, and movement of the 
wrench reversed to recover the grip of the jaws on the 
pipe, the shank of the movable jaw is moved 
by the force of the spring so that its inner 
end is  thrown up. Thus the jaw itself is  
pressed yieldingly against the pipe.  The 
jaws, by reason of this arrangement, can be 
moved idly over the pipe to recover their 
grip ; when the wrench is moved again to 
turn the pipe, the jaws are again brought 
into action. 

It  will be observed that, owing to the pro
trusion of the jaws, the wrench is enabled 
to turn a pipe close to a wall or ceiling. 

A NEW WICK LESS OIL BURNER. 
The possibility of generating from com

mon kerosene or petroleum a gas equal in 
heating power to that obtained from the 
street mains of a large city is something 
that has long been desired. The difficulty 
has been that in heating oil to a vapor there 
is a certain proportion of carbon that ad
heres to the tubes through which the vapor 
passes, and in a short time the generator 
tubes are filled with this deposit and reno 
dered useless_ It  is  difficult to remove this 
pipe carbon, and this has been one of the 
reasons why the use of petroleum has met 
with little success. 

But in  the modern improved burners 
which have been introduced by the Hydro
carbon Burner Company, of 197 Fulton 
Street, New York city, which form the sub
ject of the present article, the difficulty is 
very simply overcome. A novel cleaning 
device is  now used, which answers all re
quirements and insures a steady fiow of 
vapor. 

The improved hydrocarbon burner con
sists of an oil-reservoir provided with an 
air· pump and with a filler-cap, on which 
reservoir a burner is  supported by three 
standards. By means of the air-pump suffi
cient pressure is obtained to force the oil 
upwardly through a small tube into the 
vaporizing-tube extending horizontally above 
the burner. From the vaporizing-tube the 
vaporized oil passes into an air-tube curved 
downwardly and terminating beneath the 
burner. The vaporizing and air tubes are not directly 
connected, but are Slightly separated so that the vapor, 
in bridging the space between the tubes, is mingled 
with sufficient air to give an intensely hot, blue fiame. 
The vaporizing-tube is located above the burner, so 
that the oil may be converted into gas by the heat of 
the burner. In order to start the generation of gas, 
the vaporizing-tube is first heated by alcohol. As soon 
as the burner is  ignited, vaporization proceeds auto
matically. 

To control the fiow of vapor from the vaporizing-

J ,ifnti!.,  �lUtti,au. 
tube to the air-tube, a needle-valve is employed. And 
the particular formation of the stem of this needle
valve constitutes one of the most important features 
of the apparatus. For the stem in question is  not 
merely a straight rod, but an auger, or screw, which 
permits the passage of oil, and also acts as a cleaner_ 
A slight rotation of the valve ca,uses the auger-like 
stem to remove from the entire interior wall of the 
vaporizing-tube the accumulation of carbonized mat
ter. By this simple device, the tube can be readily 
cleaned whenever desired, and the regular fiow of oil 
and gas at all times controlled. 

The present device seems practical, and is  said to 
be efficient in removing carbon from the tubes by th(' 
ordinary operation of the stove, at the same time 
keeping the exit opening for the vapor clear of ob
struct.ions. It  has great power. The pump which 
forces the oil into the burner gives any reasonably 
strong power desired. By means of the needle-valve, 
the power can be so regulated that a fiame can be ob
tained, varying from a consumption of 35  feet of gas 
per hour to 1 foot of gas per hour. This principle can 
be applied to a larger burner of greater power . 

. . ' .  

THE WENTWORTH COTTON· GIN. 
Cotton-growers have ever been reluctant to cultivate 

long, fine staple cotton for the reason that the proper 
gin to separate the lint from the seed and to prevent 
the breaking and cutting of the fiber has never been 
ir vented. The objections to existing machines seem, 
however, to have been overcome by Mr. William H. 
Wentworth . of Fort Sam Houston, San Antonio, Texas. 
who is  well known as the first successful grower of 
Egyptian cotton in America. 

Mr. Wentworth's  experience with the roller system 
of ginning taught him that the main disadvantages 
encountered were slowness or lack of capacity, and the 
impossibility of treating any but the long free gin
ning cottons. In the belief that our common cottons, 
if  ginned i n  the roUer process, would command better 
prices he associated himself with Mr. Otto Klaus, of 
the same town, and patented the gin which forms the 
subject of the accompanying illustration. 

AN IMPROVED HYDROCARBON BURNER. 

THE llEEDLE·VALVE AND ITS AUGER-STEM. 

In the Wentworth machine the seed-cotton is fed 
through openings in the head of the gin-casing to a 
series of compartments each containing a ginning
roller covered with hide, the hair of which has been 
cut short. In each compartment are vertical feed
boards pivoted at their upper ends. Between the feed
boards and the rollers the seed-cotton falls, the feed
boards being reciprocated to force the seed-cotton to 
the rollers. Vertical seeding-blades each coact with 
a roller, one of the blades being fixed and the other 
movable to and from the fixed blade. The rollers con-
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duct the cotton to the space between the fixed and 
movable blades. By reason of the operation of the 
coacting fixed and movable blades the cotton-seeds are 
forced from the fiber. The bottom of the casing of the 
machine Is provided with a central opening for the 
fiber and openings for the seed . 

THE WENTWORTH COTTON .ul!'i . 

The driving mechanism comprises a system of gear
ing which consists of a master-wheel having teeth on 
its inner edge meshing with gears on the rollers and 
teeth on its outer edge meshing with pinions on the 
cranked shafts by which the feed-board and movable 
blades are operated. 

The capacity of the machine is  regulated by the 
number of rollers used, one roller representing one 
bale per day. The hide covering of these rollers grips 
readily the short-linted common cottons. A gin of ten 

rollers will occupy about the fioor space of 
one horizontal roller gin, or 15 square feet. 

• • •  
New A l kaloids o f  Tobacco. 

Three new alkaloids of tobacco have been 
isolated by Messrs. A. Pictet and A. Rotschy. 
One of these has received the name of nico
teine ( CIOH"N, ) . It  is a liquid body, eal5ily 
soluble in water and the organic solvents, 
and has a strongly marked alkaline reaction. 
Its odor IS  agreeable, somewhat resembling 
that of parsley. It  is extracted from nico
tine in the proportion of two per cent_ The 
second alkaloid is solid, and has received t.he 
name of nicotelline. It appears in the form 
of small prismatic needles, melting at 148 
degrees C.  The proportion of this body con
tained in tobacco is extremely small. It 
is but slightly soluble in water and ether, 
but dissolves easily in alcohol and chloro
form. The third alkaloid, which has not 
yet been well examined. has been called 
nornicotine ; its composition appears to be 
very close to that of nicotine, and it  is  sup
posed to be derived from it by the elimin a
tion of the methyl group attached to th� 
nitrogen_ The physiological action of these 
substances has not yet been determined. 

• • •  
The C u rrent Supplem ent. 

The current SUPPLEMENT, No. 1318,  i s  
filled with Interesting articles_ T h e  first
page engravings are views in Taormina, one 
of the most beautiful places in Sicily. "The 
Effect of Physical Agents upon Bacterial 
Life" is a very practical article by Dr. Allan 
Macfadyen. "Information Concerning the 
Angora Goat" is  concluded. "The Oil Fields 
of Baku" is  by Prof. G. Frederick Wright. 
"The Museum of Artillery at Paris" is  ac
companied by a large number of interest
ing engravings showing arms and armor. 
"Wooden Railways" dsecribes some curious 
old railways. The third installation of 
"American Engineering Progress" deal s 
with the "Influence of Combination," which 
is  very timely at the present moment. "A 
New Elliptical Cutting Machine" is by Prof. 

C.  W. MacCord. 
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Want$. RECENTLY PATEN TED INVENTIONS. 

Electrical A ppara t u s. 

REVERSING APPARATUS FOR 

I Bustn�ss a11d Pusonal 
ELEC- READ THIS COLUMN CAREFULLY.-You 

TRICAL DEVICES.-RoBERT J . HUGHES and wili find .i nquiries for certain classes of articles 
ALEXANDER B. SHAW, Duquesne, Pa. This ap- numbered in consecutive order. If you manu
paratus comprises a reversing controller for facture these goods write us at once Imd we will 
connecting the terminals of an electric gen· I send your name and address to the party desiring 
era tor interchangeably with the wires of a two- the in formati on. In every ease It ill neces
wire l ine. The device dispenses with o ne set sary to give the n umber of the Inquiry. 
of wires usually employed In eleetrlc travelers MUNN &; CO 
to be found In machine-shops, and enables the 

• 

motor on the traveler to be reversed with only 
one set of wires. By means of the novel 
reversing device emp loyed the current passes 
through the field-coils as before, but is made 
to change its direction In the armature·colls 

Marine Iron Works. Chicago. Catalogue free. 
I n q u i r y  � o. "l99 .-}i'or a machine for makin", ice 

ill �mall quantltie� udapted for hotel and family use. 
For logging engines. J. S. Mnndy, Newark. N. J. 

In order to drive the motor in the desired dl· plr�?:�[l a� �;;.�tt:���0:n3'it����n�n
ca��1����:�c�u P. 

rection. 

Mech anical Devices. 

C H I p·BREAKER. - WALTER L. CROUCH, 
Thomaston, Conn. The purpose of this inven
tion is to provide a more efficient chip-breaker 
for molding and similar wood-working ma
chines than has hitherto been known. The In· 
vention comp rises a carrier arranged to rock 
around the axis of a rotary cutter and carrying 
a finger which engages the work to break the 
chips, and which moves concentrically to the 
axis of the rotary cutter. 

KNEADING AND M I X ING APPARATUS 
FOR SOAP.-ANATOLE and ERNEST DES CRES· 
SONNIERES, Brussels, Belgium. The crushing, 
kneading and mixing apparatus Is designed to 
aubject the soap to an alternatE! crushing and 
mixing treatment in shavings, Instead of sub
jecting It  to simple crushing by means of three 
cyl inders, thus enabling an absolute homo· 
geneity of the paste to be obtained and per
mitting Its m ixture with color while pre· 
venting waste of soap. This alternate crush
Ing and mixing I s  obtained by the arrangement 
of crushers in couples of two cyl inders each 
provided with a scraping comb and placed In 
such a way that the shavings from the two 
coupled cyl inders are Intermixed for crushing 
by the next crushing-cylinders, and so on up 
to the last. 

D I PP I NG·MAC H I N E .  - JOHANN A. JENA, 
South Bend, Ind. The Invention relates to 
machines for dipping, and particularly for 
enameling crockery and other goods. At the 
upper portion of a vat a dish-holder i s  journal· 
ed. provided with end portions having aper· 
tures. A rack has a longitudinal Inner memo 
ber adapted to be seated upon the peripheries 
of the end portions of the holder. Arms ex
tend from the rack inwardly beyond the Inner 
member, and are provided with projections 
adapted to fi t  Into the apertures of the end 
portions. 

DYXA�10�IETER.-KARL LEVERKUS, Char
lot tenburg, Germany. The dynamometer serves 
to measure power transmitted from one shaft 
to �nother. In the dynamometers usua l ly em· 
ployed the relative revolution or distortion of 
the members of which they are composed Is 
too sma I i  to render the measuring of the power. 
easy and exact. To remedy this defect the In
ventor employs a toothed gearing for Increas
Ing o r  enlarging the motion of the lengthwlse
movable part. Moreover. this lengthwise
movable part is provided with longitudinal and 
spiral grooves engaged by rollers on the mov
able part and the one member. The efficiency 
of the apparatus is increased and the cost of 
manufacture very considerably reduced. 

ACTUAT ING MECHAN I SM FOR RETAIN
ING VALVES I N  A I R-BRAKE SYSTEMS.
EDWIN J .  E�DIONS, B randon, Manitoba, Can. 
Mr. Emmons has devised a means by which 
all  the valves are under the control of the 
engineer and can be simultaneously operated, 
the ordinary air signal-pipe of the train being 
utilized. The actuating mechanism comprises 
an air-motor having connection with the stem 
of the valve and with the air signal-pipe. The 

signal-pipe Is ("onnected with the main reservoir, 
and Is provided with a reducing valve. The 
pipe has a contro l l ing·valve. A signal·valve 
has connection with the pipe. By means of 
this Invention the brakemen are no longer 
required to turn the handle of each retaining· 
valve to c lose the exhaust f rom the brake
cyl inder to keep the brakes on while the en
gineer I s  recharging the auxiliary cylinders. 

Designs. 

T\n N E-CUTTER.-BEVERLY P. HERNDON, 
Florence, Arizona Territory. The device con
sists of a ring adapted to receive one of the 
fingers of the hand and an S-shaped prong or 
arm formed In one piece with the ring and 
projecting laterally there form, the same being 
adapted to pass over the finger adjacent to the 
ring and under the next one, so that the device 
may be conveniently held. The cutter proper 
is attached to the side of the ring opposite the 
spring, and arranged transversely thereon, so 
as to be adapted for convenient use. 

BOLT-GUARD.-WILLIA�I TAYI.OR, 40 East 
Harrison Street, Chicago,. I l l .  The bolt·guard 
Is designed for use on doors to prevent the In· 
sertion of a case-knife o r  other thin blade for 
the pu rpose of throwing the bolt back. The 
guard Is formed to present an obstruction to 
the entrance of the blade and so prevent its 
adjustment into engagement with the bolt and 
thus forms an efficient guard for the purpose. 

. •  U. 8." Metal Polish. IndialU,poli�. Samples free. 
I u q u l ry 1\" 0 .  3 U J  .-]<·or gas engine adapted for 

acety lene gas. 
Motor V e h icles. Duryea Power Co., Reading, Penn. 
I nq u i r)' '!\ o. 30:l.-For wholesale deal ers in ritles 

and 8portiog guou�. 
WATER WHEELS. Alcott & Co., Mt. Hol ly. N. J. 
I n q u iry No. 3 0 3 .-For manufacturers of s pecial 

wooden and sporting articles 8uitable for the G erman 
market. 

Yankee Notions. Waterbury Hutton Co .. W �nerb'y .  Ct. 
Inq uiry No. 304. -For a carrlSl<e elevator. plat·  

form 8 by 15 feet, to hoist 11 or 12 feet,  ca.paclty 1..)00 to 
2,{kX) pounds, completed and put up. 

Brass Cups, '!'hreaded. · Bliss Chester Co., Pro v . ,  (-t. I 
Inquiry N o .  3 0 ;1 . - For the manufacturers of the 

. .  Pall-American Electric Lamp." 
La Porte Watch School, La Porte Ind. Catalogue free. 

I n q ui ry �o. 3 0ti. -�'or catalojl(ues of paint·maklng 
m achin ery. 

Handle & Spoke Mchy. Ober Mfg. Co . . 10 Bell St., 
C b aJlrin It'alls. O. 

I nq u l t"". No. :I O,.. .-F'or parties who drill deep wells 
with a core or bU drill. 

Machine chain of "I I kinds. A. H. Bliss & Co. North 
Attle ooro, Muss. 

I n q u i ry N o . 3I1S.-For machinery for extracting 
IZrease and moisture from wet glue stock and other 
animal refuse. 

Sawmill machinery and outfits mannfactured by the 
Lane Mfg. Co . . Box 13. Montpelier. Vt. 

Inquiry N o .  3«. 9 . -For manufacturers of pressed 
steel for metal boxes. 

Rigs that Run. Hydrocarbon system. W rite St. 
Louis Motor ClI.rt'ialle Co. , St. Louts, Mo. 

I l l quiry N o . 3 1  n . - For manufacturers or dealers 
in cb eap u.lbumell, such as that takelJ frum blood, etc_ 

S A W M I LLS.-Variable friction feed. Send for Cat ... 
logue B. eo. S. CODlstock, Mechanicsb ur�. Pa. 

I II q  •• lry N o. 3 1  t .-�·or parties to m"ke an appa· 
ratus for oakinl!( talc. 

Ten days' trial �iven on Dans' Tip Top Duplicator: 
1i'elix Daus Duplicat.or Co., [) Ha.llover St . •  N. Y. city. 

I n qu i ry No. 31 � . -li"or manufactu rers of m otor 
fans for stores. rooms, etc. 

\V anted. Pan Am. El: pOsltion Patent Novelties suit 

able for sou venirs. Address J. M. B . •  320 B'way, N. Y. 
I n q u i r y  N o.· a I S . -For Grim me, Natalis & Co.'s 

cal culati"nj£ macbine. 
For M ach ine Tools of every de�cription and for Ex

perimental W ork call u J}on G arvin'8. Spring cor. Varick 
Street . N. Y. 

J u q U ' '''v N o .  3 1 4 .-For the manufacturer or dealer 
in the .� kinodrorue.'� 

Guns and 8portillJ( Goods. Kf'!ating W heels. New 
cntaloJrue out now. The H. &. D. l!"olsuID Arms Cu., 314 
Broadway, New York, 

I U Q ui .·y S o. !I I  d .-For a new. novel and orna
m ental article for sale in the couutry. not high in 
price. 

The celebrated " Hornsby-Akroyd " Patent Safety Oil 

tCn�ine is built by the De La Ver,lZ'ne RefTl,lZ'eratillll :Ma� 
ch ine Company. Foot of East 13Rth Street, New Yort. 

l n qlliry No. 31 6.- �·or Il practical autom obile 
adapted to carry six passeng-ers, the operator and some 
freigh t ; gasoline oreferred. 

The best book for electt:icians and be�nnners in elec
t.ricity is • .  Experimental Science." by Geo. M. Hopkins. 
By mail. $i.. Munn & Co" publ ishers. 3tH Broadway, N. " . 

I n q n i ry N o .  3 1 ,.  .-�'or machines for making sprlnjl( 
tickets. 

Government Relics-guDs. swords. revolvers, saddles. 
cannons. etc. from Goverment Auction are now being 
sold at ridiculously low prices. Send for Illustrated lists. 
fi�rancis Bannerman, 57\* Broadway, N. Y. 

I n q u iry N o. 3 1 N.-For manufacturers of aJumin
ium novelties. 

Wauted-Revolutionary Documents, Autograph I.et. 
ters, Journals, Prints, WashinJ{ton Portraits, Early 
A m erican Illustrated M&Jlazines. CorreslJondence Soli· 
cited. Address C. A. M. Box 773. New York. 

Inq u i ry No. 3 1 9.-For hard wood veneer. birch or 

maple. 
Machinery for Sale.-One Cataract Tool ("om pauy 

lathe with slide rests. chasinll . attachment. m i l linJ,r Pot
tachment, conuter attachm ent. and chuck j one tur
ret head lathe ; five spectal speed lathe� for h�ht brass 
work. All in first-class condition. n early ne·w. Address 
The Vo� Optical Com pany. Roch e.ter. N. Y. 

I n q uirY" No. 320.-For m anufacturers of machin
ery for making bair felt. 

Manufacturinll asz-en t s  to spl l the Reag-an I mproved 
Shaking Grate. We will J{uarHntee to eVH porate 25 !Jer 
cent more water than any other liITate on the m arket 
alld do this when evaDorating- as m any pounds of water 
per pound of coal as you do n ow. Good men wanted i n  
all parts of th e United Stoles. Write for particulars 
and term.. Reagan Grate Bar Co . •  209 North Front. 
Street. Philadelphia. Pa. 

I n q n h'y No. 32 1 -For m fl n ufpcturerR in the 
United States of antimony �oods such as pluJZ"s. seats. 
cocks, etc. 

For Sale.-A fine ID an'f'g business. articles covered by 
patent. You will say it is a chHnce of a IUetim e ; we 
h ave filled export orders to four forebm count-ries. 
Answer and we will give you all particulars. Address G, 
Box 773, N. Y. 

I n q nh'Y "No. 322.--For manufacturers of novelties 
for advertising purposes. 

I n q u i r y  No. 3:13 .-For manu facturers of fiber con· 
dult. 

I n q·nirv No. 3 2 4 . -Ji'or manufacturers of fire es· 
capeK. 

I nq u i r y - N o .  3�" .-}I�or mach inery used in pickling 
factory. such as Bteam k�tt1es. etc. 

l u q u i r y  No. 3"lS.-For muuufacturers of glass 
bottles for pickles. 

I n q u i ry {\; o. �'I � 9 . -14'or maJluf'lcturers of s tbermo
meter witn an electric , I Httuch f h e l l t  W tliCll ('jugs a bell 
wben the thermom eter gets luw or hi�h. 

I n q u i r y  N o .  a a U . -Fur manufacturers of light mal
leable iron caBtill��. 

I n q u i ry � o .  33 1 .-"�ur m akers of open eye bolts, 
size. � iron. 

I n q u h'y N o .  a3�,-"'or outfit s for m aking rubber 
stampt'!. 

I n q u i r}" No. 3 3 3 .-For manufacturers of steel 
street Ie, ter boxes ; tu be constructed Of welJ finIs hed 
b�f�f����e�:��t�"e��r�<�������I��ti

l
��:fl�',:�d� uacK 

to 

I n q u i r y  � o .  3 3 4 . - l!�or dealers in e lectric batteries 
lor dlschHrglng dy .. 1.amite. 

l ll q u i .· y  S o .  3 3 :J . --For purties to make wooden 
taoJes lind easels ill quantities, 

I n q u  i r )' , • • •  33 ti .-Iror a glue filter which will clari
fy glue liquors. 

I n q u i ry So. :.:J;".-��or manufactu rers of wuxing 
m.lchilles fnr tissue paper. 

Inq u i ry N o .  33�.-\V anted t o  buy one portable. 
galvano cautery oattery w ith couducting cabJes aud 
electrodes. 

I nq u i r �' No. 339. -li'or manufact urers of au gers 
for lJU ring wuodeu p u m p  Jogs lind rims for titting the 
same. 

I lIqu'W. r)' No. 34 0.-For a manufacturer. of a hand 
drilling diamund dril l .  

I n q u i r y  N o .  34 1 .-For oarties tu manufacture a 
vehICle sim p l e  in cunstruction , prooelled by hand und 
foot power dnd run Oil two wheelM, fruut aut! baCK Bnd 
two side w h eels. 

I nquiry No. 34� .-For manu facturers of dYli unws 
of abuut 8 volt.!!l. 

I nq uiry No. 343. -lfor deale r s  in �ilk-wurru gut 
fo r use in fishing tackle. 

I II (l U i ry No. 344.--li�or machines for automaticu} 
numbering 1 n  prilltinll. 

I n q u i r v  " 0 ,  3 4 3 . -For machi nery for m ak i n� 
feather duster8. 

I n q u i ry N o .  :I ' 6 .-�ur m anufacturt"rs of pneu
matic coatmi{ ruacl1 mes 101' apJ-lly in g  whitcW.1MlI. 

I n q u h'Y N o. 3 4 7 . - 1-'01' parr ies willillJ.{ to m anu fa� 
ture u num ber buard, jJatented. in some �i1stern elty. 

I nq u i ry No. 34�.-}l'ur par t i es eUjlH,JOred in b u i l di l lg 
thealers. 

l ll q ll i  .. y � o.  3 ,1 9.-}i'or manufacturers of mete oro
IO�lC..41 illstrumellts. 

I liq u i '  y No. 3 ·1U.-For manufHcturer� of kiln� for 
tmrlllllg l i m e  CUlllilluuusly ; kilns from which t h e  l i m e  can be taken o u t  witlluut interferilljl w i t. h  t h e  bu rning. 

I n q u i r y  No. 3 ·,) 1 .-Ji'or manufact.u rers of uir com
pressors to hft water out of wells. 

I li q u i t·y � o. 3 ·)�.-F'or fans run by spring or welgpt. fur ceiling or otherwise, 
I nq o i r )' N o. 3 �1 3 . -For m achinery for b«nding brass and iro n tu bing. 

st!�J?
u irv No. 3.14.-lf'or m anu facturers of sprin� 

I n q u h"y No. 3 :S oil .-For manufacturers or dealers 
in smal l ball-bearing hubH, also spokes und nipples for cOllstructml( small wheels, of ]6 inches in diullleter. 

H I NTS TO CORRESPONDENTS. 

Names and Addres8 must accom pany a ll letters or 
no atteutiou will 1N! Imid thereto. This is fur 
onr informa tion um1 Bot for p ubUcatiou. 

References to fOrml'l' a l·ticles tHO an swers should give 
date of pappr and page or n Ullluer of qUpstiOIl. 

Inquiries not anSWl'l'pd i n  rt"8SOIlable time should be 
repeated ; (#orrespollliellts will ul'ur ill mind that 
somp .answers require not a little research, a n d ,  
though we endeavor to reply to all e i t h e r  by 
h-ttel' or in this dl'pal'tment. each must take 
bis turn. 

Buyers wishing to pUl'('huse any u l·tide not adver
tised in our columns w i l l  ht" fUI'ni shed with 
addresses of houses manufacturing or carrying 
the same. 

Special Written . Information on ma tters of personal 
rather than geupral interest cannot be expected 
without rem uneration. 

Scientific Amerioan Supplements ret£"rred to may be 
had at. the office. Price 10 CPO ts each. 

Books referred to promptly supplfed on receipt of 
price. 

Minerals sent for examination should be distinctly 
m a rked or labeled. 

( 8144 ) B. B.  asks : What power the 
motor requires. described in December 8 aud 
1 5  copies of the S C IEN'l'U' I C  A)I E H I CAN r Also, 
which are the best batteries to use-the bi·  
chromate of potash or storage batteries-and 
how many of each ·! If  storage batteries are 
the best, what make Is the best. and what size ·! 
A. Or � c e l l  f either of these battet·les w i l l  run 
the motor. It makes no difference which is 
used. Any size will answer, and any make. 
We do not suppose there is any such thing as a 
best In these cel ls.  It requires 4 or 6 cells for 
doing work. 

( 8145 ) A. L. L. asks : 1. Can a satis· 
factorlly i l lum inated picture be produced with 
acetylene gas l ight in a movlng·plcture ma
chine. or can only oxyhydrogen gas ( l ime l ight ) 
and electric ( a rc ) l ight be u sed ·1 A. The acety· 
lene burners as used in lanterns do not give 
much above 1 00 candles. and It Is not supposed 
that a moving picture can be properly i l l u min
ated with such a l ight. 2 .  Which Is the cheap· 
er to use. acetylene or oxyhydrogen gas, when 
It Is made for Its own use, and about what will  
it cost.  A.  Acetylene is cheape r than the oxy· 
hydrogen light, but there Is In It  very much 
less l ight. Pe r candle, we presume acetylene 
Is cheaper.  Calcium carbide can now be had 
for a moderate price. We have not the exact 
figure for the present time. Our adve rtisers 
can give them on application. 

( 8146 ) C. W. W. asks : Can hilly roads 
be climbed easier on a h igh-geared bieycle, say, 
80 o r  !l0. than on a low gear, 55 o r  60 ? What 
Is the philosophy of It ·1 A.  The hill can be 
climbed by rider on a low·geared machine 
easier than on a high·geared machine. because 
with the low gear he does not have to 11ft 
himself so far up the h i l l  with onp tread as 
with the high gear.  A no gpar gops half as 
far again for one tread as a flO gear. and 
therefore rpqni res 1 1,tl timps thl' work for one 
revolution of the pedal .  NOTE.-Coples o f any of these patents will  

be furnished by Munn & Co. for ten cents each. 
Please state the name of the :>atentee, title 
cf the Invention, and date of this paper. 

Inq u i r y  So. :J�!i.-For n bnrglar alarm that m�es a 
hlank C'srtridJ{e. and which can be attached to a door or 
window. ( 8147 ) J. W. B. writes : I am trying 
bl!:2;�!�a��ia�'lb'!iJ;:%r

o�;;ti{:�.t
urer

8 0f glas8 mar. to make some bar and U magnets, and am 

having bad luck. What sha l l  I do ? A. "'or 
permanent magnets use only the best tool 
steel, Jessop's o r  Stub's, though fine American 
tool steel will doubtless give satisfactory re
sults. H arden the ends only glass hard. I t  
Is useless t o  harden the whole length o f  the 
bar. Wind a coil into which the bar w i l l  slip 
easily of any convenient size of wire, and with 
perhaps 100 turns, the number Is not Impor
tant. There should be enough that the coil 
will not heat badly when in circuit.  Put the 
coli In circuit with your dynamo of lowest 
vol tage. and while tlte current is flowing push 
the bar to be magnetized to and fro from end 
to end of the bar in the coil, stopping at the 
middle at last. Open the circuit and remove 
the bar, which shou ld be strongly magnetized. 

( 8148 ) R. R. W. asks : 1. In an iso· 
lated district would it be feasible to run a 
1 or � horse power dynamo for private house 
and barn l ighting, by means of a windmil l ·� 
Could sto rage batteries l.Je used without great 
expense when the wind would not blow-the 
dynamo to be used for "harging '! A .  Very 
good results have beeu obtained In operating 
an electric·lighting plant from a windm i l l  and 
sto rage battery in country districts. It must 
not be expected that the l igltt will be obtained 
at less expense than o i l .  :.! .  I m mediately above 
the photosphere of the suu lies a layer of gases 
having a spectrum. What name do astrono
mers give to the spec tru nl ·! A. The layer is 
the reversing layer of the sun, I t  is composed 
of the vapors of metals. and the spectrum 
of a vapor is a line ·or discontinuous spectrum. 
Such a spectrum Is given by sodium, for ex
ample. I t  consists of two yellow lines. 3. In 
what  ye ar was t he  first  patent for a bevel 
gear to a bicycle granted 'I What book could I 
look up to learn the particulars ? A. We can
not state the year. No one can claim the use 
of bevel gear on bicycies uncombined with any 
other feature. 

( 8149 ) A. S.  writes : Please give the 
dimensions of the face of the cam. wi th a 
diagram. if possible, of the simple engine 
desc ribed in the Issue of the SCIENTH'IC 
A�IERICAN of November.ol17, 1900. A. The an· 

nexed cut shows the cam roller and fork ful l 
size. 

( 81 5 0 )  W. H. B.  asks : Is  it necessary, 
In order to make a spark that the two glass 
plates of a 'Yimshu rst machine shoul d  revolve 
at the same speed '� A. I t  is not necessary 
that the pl ates of a \Y1mshurst machine should 
revolve at  the samc specd, though I t  Is usu· 
ally simpler to have them do so. 

( 8151 ) B. T. M. asks : Which is the 
heavier, dry air or an equal volume of moist 
air, each under the same press u re and at the 
same temperature ? A. Moist air is l ighter 
than dry air at the same temperature and pres· 
sure. Water vapor is only about % as heavy 
as air.  

( 8152 ) R. P. W. writes : A curious ex
plosion occurred February 15 at the house 
of Mr. Rufus P. W i l l iams, Cambridge, l\lass. 
A new, quart, beer bottle was nearly fil led with 
water which had been run througlt a Pasteur 
fi l ter. It was tigh tly c losed by the usual beer· 
bottie device, and at first put into the cellar, 
subsequently being placed on a marble wash
stand in a room at, say, 70 deg. F.-about tlte 
temperature at which i t  was fil led. After 
standing some three or fOll r  hours, It  suddenly 
exploded, landing the base aud neck of the 
bottle a foot away In the wash bowl. '!'he 
glass was about 0.5 centimeter In thickness. 
A .  The breaking of the bottle must have been 
caused by the straining of the glass from some 
cause In the making of the bottle. It was not 
an explosion in the ordinary sense of the 
term. The parts did not fly far enough to 
be propel l ed by expanding gas.  The force of 
the cracking glass threw the parts a foot or 
so. The case of the Ink bottle recently pub· 
lished In our columns is similar to this. 

TO INVENTORS. 

An experipnce of over fifty years, and th(� prepa
ration of more than one hundred thousand al,pl1-
cations for pait'llts. at home and ahl"oad, enalth� 
us to understand the- laws and practict:> on buth 
continf'nts. and to poss('ss unequalf'c1 fncili ties for 
procll rill� patpnts eVPI';'i·whprt>. A synopsis of tht' 
pa tent laws of thp U nited States and all foreij::11 
countrif's may bp had on application, and pprSOl1S 
contemplating thf' secnring of natpn ts. f'ither nt 
home or ahroad , a re invitf'd to writf" to this otr ('(' 
for priC'4's. which arf> low, i n  RC'('ordRllcf' w i th th(' 
timps Rnd our t'xtpnsivp faf'ilitips for condnctin� 
thp hu shlPSS. Aihlrf'RR MUNN & CO . ,  office Scien"
titlc A m4?rican, ::t61 Broadway, New York. 

INDEX OF INVENTIONS 
For which Letters Patent of the 

United States wert: Issued 
for the Week ending 

nARCH 26, 1 901,  
A N D  E A C H  B E A R I N O  T H A T  D A T E. 

[See note at end of list about coples of th •• p patents. j 

Ahdominal handag-p , R. A. Ri{'hmond . . . . . .  . 
Af1j nstahl�·  wl'PI ' C'h • •  T. C. Rn rSH'ss . . . . . . . .  . 
Air hrakp, F. TAnf"P . . . . .  , . . . . . . . . . . . . . . . . .  . 
Air-ship, O. Olspn . . . . . . . . . . . . . . . . . . . . 
Alarm, C. H. Br.nlll . . . . . . . . . . . . . . . . . .  . 

(Continued on paue £20\ 

1170 . 8 1 4  
1\7o,p.!lO 
()70,!l01 
f170, M7 
670,702 
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Alloy. of Iron and hydrogen. making. G. W. 

Geslu" l' • • • • • • . • • • • • • • • • • • • • • • • • • • • • • • •  
Ammunitiun hoist, R. Mattht!w8 • • • • • • • • • • . •  Andil'OIl, J. D. Cox • • • • • • • • • • • • • • • • • • • • • •  
Anhual trup, J. W. Barnes . • • • • • • • • • • • • • •  
Allhunl trOI), I . HymaD . . . • . • . • • • •  o • • • • •  _ .  
Animal trap. T. D. & C. Sapp . • • • • • • • • • • • • •  
Asht"s, device for use In extracting, E. C. 

Cule • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •  
Assurance apparatus, C. G. Beechey • • • • • • • •  
AtoDl izer, C. H. Ou1bor . • • • . • • • • • • • • • • • • • •  
Au tumohlle running gear. L. T. Glbb • • • • • • •  
Automatic operating .wltch. G .  W. Specht • •  
Ax or tool, camper's, E. K .  Lefftngwell • • • • •  
Axle box, car, W. J.!'1. Richards • • • • • • • • • • • •  
Axle, vehicle, 1. Parr . . . . . • • • • • • • • • • • • • • •  
Bag. See Paper bag. Wa.h bag. 
Bag cleaning apparatu •• G. F. Goddard • • • •  
Baking apparatu •• W. S. Hadaway. Jr • • • •  
Bullng pN· ••• P. K .  Dederick . . . . . . . . . . . . .  . 
nUlUlagl", suspensory, J. R. Jarrell . • • • • • • •  
Bank or toy .ate. coin. M .  S. Clarke • • • • • •  
Ba.ket. laundry. J. E. Cutclllr . . . . . . . . . . .  . 
Bath apparatus, portable steam or vapor, M. 

Ro.tov.ky . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

670.775 
670. 717 
670.471 
670.757 
670.449 
670.736 

670.767 
670.527 
670.494 
670.776 
670.907 
670.790 
670.642 
670.596 

670.609 
670.668 
670.505 
670.428 
670.841 
670.848 

670.545 
670.648 
670.786 

Battery element, secondary, J. T. Storey • •  
Bt'd and feet heatpr, E. T. Keener • • • • • • • •  
Bed and fire e.cape. combined .prlng. I . U. 

Malphur. • . .  • . .  . . . . . .  . . . • . .  • • • . .  • • • . . .  670.798 
B .. It. Garford & Hunt . • . . . • . • . • • . . . . . • . . . •  670.708 
B,·It. G. L. Pierce . . . . . . . . . . . . . . . . . . . . . . . .  670.726 
Rlcycl... T. L. Dennis . . . • . • . • • • • • • • • • • • . . •  670.608 
Bicycle brake. L. N. Dyhrberg. . . . . . . . . . . . . .  670.473 
Bicych.� driving mechanism, lIabana & 
Rlcy�;�

m
f�gg�g�· ·':';.:ri,:�: .• ,: . ii: 'c��i�; : : : : :  3f8:Ug 

Bicycle .ul)port. R. P. (" Inl .. y • • • • • • • • • • • • •  670.422 
Bhuh'r, loOt�p sh(>('t, ,Yo }\ E. Gurley • • • • • •  670,666 
Blotting pad. O. J. D.·ck.·lmaun . . . . . . . . . . . .  670.853 
Boat hol.tlng or lowering device. S. Berg· 

_tt' l n  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  670.659 
Boat lowering d.·vlc ... AII" n & Danforth . • . •  670.831 
Boller furnact', mariIU', J. 0. Morris . • • • . •  670, 7 1 9  
B(Hlk mark, M. G. Ca rl{'toll . • • • • • • • • • • • • • •  670,766 
Bottle capping machhlt'. H. G. Davl • • • • • . •  670.768 
Brake shoe. J .  P. McIntyre • • • • • • • • • • • • • • • •  670.639 
Bran duster and grain scourer, G. R. David-
Brld�'::: w: · .': · W�ik�� : : : : : :  : : : : : : : : : : : : : : :  3f�� 
Br'K,m. antl.eptlc. O. S. Kulman . . . . . . . . . .  670.713 
Brush and dentltrlce bracket. C. A. Kirk-

wood . . . . . . . . . . . . . . . . . . . . . . . . . .  • • • • • • •  670.481 
BUCkle. E. W. Grtlesche\ . . . . . . . . . . . . . . . . . . .  670.493 
Burnl.hlng machine. J. B. Carolln . . . . . . . .  670.703 
Cabln('t. W. Down lt· . . . . . . . . . . . . . . . . . . . . . . .  670.558 
Calcining kettle agitator. W. T. Power • • • • •  670.597 
Calcium carbld. treating. Borch & Hvlid • . •  670.607 
Comera timing attachment. B. Hernhuter . •  670.635 
Can. See 011 can. Sheet metal can. 
Can capping machine. Bergland & Teigen • •  670.835 
Canceling and postmarking machine. .tamp. 

J. L. LI.ter . . . . . . . . . . . . . . . . . . . . . . . . . . .  670. 619 
Candle holder. J. Thoma • . . . • • . . • . . . . . • • . . .  670. 625 
Car door. hopper bottom. G. I. King . . . • • •  670.615 
Car draft rigging. railway. G .  P. Ritter . .  670.734 
Car. hopper bottom. G. A. Hancock . • • • • •  670.586 
Car. hopper bottom. King & J ... sen • • • • • • • •  670, 614 
Car. railway. E. H. Blossom . . . . . . . . . . . .  670, 521) 
Car seat ticket hold,·r. F. K. Stephen • • • • • • •  670.647 
Car ticket holder. railway. G. F. Sanborn • • •  670.623 
Carpet .weeper. John.ton & Stewart . . . . . .  670.513 
Carriage wh(>(�l, horsples8, J. Caulfleld • • • • • •  670,664 
Carbureter. R. E .  Old . . . . . . . . . . . . . . . . . . . . .  670.921 
Carbureter. W. J. Pm""r • . • • • • • • • • • • • • • • • • •  670.433 
Carbureter. C. I. Tem ... y . . . . . . . . . . . . . . . . . .  670.599 
Ca.e or box holding block. �'Ietcher & Bulk-

I .. y . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  670.446 
Casein and producing same, waterproof, A. 

Schmidt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Casing elevator, J. J. Davin • • • • • • • • • • • • . . •  
Castt"r, J. P. Heuries . . . • . • •  0 0 • • •  0 0  • • • • •  o .  
Ca.tlng. .teel. A. G .  Lundin . • • • • • • • • • • • • • •  
Chain grate turnac,·. F. R. Tlhbltt • • • • • • • • •  
Chair. See Dental chulr. 
Chairs. etc . •  clutch for adju.tlng rods tor ad-

670.689 
670.704 
670.426 
670.45:1 
670.694 

justablp back. C. H. Clement . . . . . . . . . .  670.896 
Chart. V. Bowman . . . . . . . . . . . . . . . . . . . . . . . .  670.762 
Chlmm·y cowl. 1I111s & R .. pse . • • • • • • • • • • • • • •  670.682 
Chl .. ·1 making die • •  T. Swan . . . . . . . . . . . . . . . .  670.742 
Chuck. nipple. D. Collin. . . . . . . . . . . . . . . . . . .  670.468 
Churn. J .  H. Cooper . . . . . . . . . . . . . . . . . . . . . . . . 670.469 
Cigar bunch roiling machine. S. Wulkan 

l·t al . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  670.574 
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Cia "I'. See Lacing clasp. 
Clea

��'l. 0:;1I��1������ . �������' • •  ?: .�: .  � . �: 670.856 
Clock. e\(·ctrlc. F. L. Gregory . • • • • • • • • • . . • •  670.634 
Coal loading apparatu •• J. L. Lamb (re· 
. I.BU .. ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 1 . 898 

Coa.ter and brake. J. G. Ziegler . . . . . . . . . . .  670.575 
Cock. ball. J. M. Smith . . . . . . . . . . . . . . . . . . .  670.81 8 
Comb. N. O. Emery . . . . . . . . . . . . . . . . . . . . . . .  670.894 
Commutator. G. W. NI.tle • • • . . • • • • • • • • • • •  670.454 
Coml,a ... . hlp· •• W. J. Reynold . . . . . . . . . . .  670.73:1 
Composition. J. Kel.ey • • • • • • • • • • • • • • • • • • • • •  670. 91 9 
Componnd engine. S. M. Vauclaln . . . . . . . . .  670.745 
Concentration. proce.s ot. Sutton & Steele . •  670.441 
Coplpd elrect.. apparatus tor producing 

pre... B. S. Creampr. . . . . . . . . . . . . . . . . .  670.472 
Corn. machine tor hulling green. J. Rltty . .  670.687 
Cottc,. chopper. J. P. Caldwell . • • • • • • • • • • •  670.554 
eN'am whipper. A. S. Benedict • • . • • • • • . • • •  670.834 
Cnltlvator. A. Lindgren . • • • • • • • • • • • • • • • . . .  670.885 
Cultivator. lI.ted corn. C. C. Keith • • • • • • . •  670.541 
Currpnt machine and apparatus, continuous. 

M. Derl • • • • • • . . . • • • • • • • • • • • • • • • • • • • • •  670.557 
Curtain rod. H. A. Fowler . . . . . . . . . . . . . . . . .  670.585 
Curtain .tretcher trame. R. Holrheln. . . . . . .  670.589 
Cut out. su.pen.lon. J. J. Wood • • • • • • • • . • • •  670,573 
Cutter boxing. H. Gauch . . . . . . . . . . . . . . . . . .  670.448 
Cutting round or oval blanks, machine for. 

C. W. Hobb . . . . . . . . . . . . . . . . . . . . . . . . . . .  670.636 
Cycle. motor. G. M. Holley • • . • • • • • • • • • • • . •  670.590 
Dental chair. E. M. �'rederlck.. . . . . . . . . . . .  670.773 
Ot'ntal platt·. A. Biber . • . • . • . • • • • • • . . . . . . .  670,604 
Dlbber. J. Hall . . . . . . . . . . . . . . . . . . . . . . . . . . . . 670.874 
Digester tor ch" mlcal treatm .. nt ot .ub· 

stanct"s, B. S. Summers . 0 • • • • • • • • • • • • •  670,485 
Display cabh ... t for .plc,· .. .. tc .• A. E. Cobb . 670.555 
Ditching machh .... J. II. Koebel . . . . . . . . . . . .  670.787 
Door ch .. ck. G. Stubb. . . . . . . . . . . . . . . . . . . . . . .  670.821 
Iloor fa.t ...... r. J. �'. H. n,·lb"I . . . . . . . . . . . . . . 670.854 
Door hanger • •  lIdlng. A. Newell . . . . . . . . . . . .  670.640 
Door holder, P . •  ' . L .. hmann . . . . . . . . . . . . . . . .  670.791 
Door or window scret'n fastener, J. W. Lyons 670,797 
Door.. etc. . antlrattllng device for. D. G. 

670.515 
670.8.10 
670.431 
670.459 
670.739 

Musst'lmall . 0  • • • • • • • • • •  0 • • • •  0 • • • • •  0 0 0  • •  

p,�:�� ���:l:;::�: �' .fi: �fe':f..�I� : : : : : : : : : :  
Urnft ('(luallzt'r, H. Spnnaugle . . • • . • . • • • • • .  0 
1 I raft rl'gulator. J.  A. Selph . • . . . • . . . . . • . • . •  
Ddt-'r, cookt'r, aud preosser, combination, A. 

Schmld ... der . . . . . . . . . . . . . . . . . . . . . . . . . .  670,4:16 
Il.·III.  H. Paul.on . . . . . . . . . . . . . . . . . . . . . . . . . . . 670,543 
1 Irlll .ock .. t. J. n. Cox . . . . . . . . . . . . . . . . . . . . 670.470 
Ih'lp pan alarm attachment. Wahl & Keyps . 670.46:1 
IIrlvlng mechanl.m. frictional. A. A .  Car.on. 670.535 
Eaves trough hanger, C. A. Karpenstpin. 

670.675. 670.676 
Electric acenmulators, apparatuB for form.� 

Ing el .. ments tor. W. Gardiner . . . . • • . • • •  670.774 
}]Il'ctrlc battery. prlmar)·. J. P. Fontaine . •  670.58:\ 
Jo:\" ,·trlc h,·ater. W. S. Hadaway. Jr . • . • . •  Jl70.667 
Electric light handle and adju.ter. E. E. 

Brown . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  670.552 
I':l,-ctrlc light .hleld and refiector. Clark & 

Ern.t . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  670.536 
b1.t-'ctric waves, coberer for detecting, A. 

Koepsel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 670. 7 1 1  
!o:1t·ctrlcal connecting device. J. S. Schenck . 670.547 
}:Il',·trlcal dl.trlbutlon. J. B. Entz • • • • • • • • • •  670.476 
Ell'ctrlcal heating re.l.tance and making 

same. W. S. Hadaway. Jr . . . . . . . . . . . . .  670,671 
}]I,'ctrlcallv operated brake. G. D. Burton • • •  670.41» 
NIt-vator, 1I. Bolandf'r . . . • • • . • . • • . • • •  0 . 0 .  o .  670,466 
EIt'vator safety device. V. H. yarnall • • • • • •  670.830 
End gat ... J. C. Butler . . . . . . . . . . . . . . . . . . . .  670.5.'12 
Engine. R. D. Wat.on . . . . . . . . . . . . . . . . . . . . .  670.667 
Engine.. sparking Igniter tor Internal com-

bu.tlon. C. H. Blomstrom . . • • • • • • • • • • •  670.91 4 
}:nvelop. Keller & TIt.worth . . . . . . . . . . . . . .  670,8!l2 
Exercl.lng machine. E. R. Em.t • • • • • • • • • •  670.706 
Expanding clamp. J. Marqnardt . . . . . . . . . . . .  670.!I2'.l 
Ey .. gla.se •• H. F. Wallace . . . . . . . . . . . . . . . . 670.652 
Fabric. Sep KnlU .. d fabric. 
Fan. hydranllc. J. F. B .. hny . . . . . . . . . . . . . . .  670.759 
Farm · or ·yard gate. H. W. Thompson . . . . . .  670.650 
Fa.tener. Applpbon & 8Ibenbltel . . . . . . . . . . .  670.655 
FastE:"nlng devices for 1l1ov�s, · etc., manufac-

ture ot. W. B. Mllrp'liy . . . . . . . . . . . . . .  670.721 
Fa.t .. nlng, IIxtllle. J: Ii: rodH . • • • . " • • • • . . . •  670.789 
Feeder. boiler. J. N. Rice . . . . . . . . . . . . . . . . 670. 81 3 
Feeder, calt, M. L. Swope . . . . . . . . . . . . . . . . .  670,828 

I,ieutifi, jmeri'lu. APRIL 6, 19o1.  
Feeding device. W .  H .  Bansh . . . . . . . . . . . . . .  670.910 
�'ence. water. Walton & Ball . . . . . . . . . . . . . . 670.464 
Fence wire tightener. P. Boger . . . . . . . . . . . . 670.661 
Fiber roping and curling machine. S. A. 

Flower . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  670.540 
Fire e.cape; hydrauliC tele.coplc. W. H. 

Sliger . .  . .  . .  . .  . .  . .  • • • • • . .  • • • . .  • • • • • • •  670.548 
Flreproot con.tructlon. F. W. Garrettson . . .  670.478 
Flreproot door or .hutter. 1. W. Emerson • •  670.858 
Flreproot partition. J. C. Perry . . . . . . . . . . .  670.809 
Fluid pre •• ure engine. E. A. Stark . . . . . . . . . .  670.439 
Folding box. J. Clarke . . . . . . . . . . . . . . . . . . . . .  670.840 
Folding box. F. H. Houghland . . . . . . . . . . . . .  670.612 
Fork tor handling sheave •• L. C. Sturman • •  670.822 
Fruit brusher. H. B. Ruggle • • • • • • • • • • • • • • •  670.457 
Fruit gatherer. W. H. Spencer . • • • . • • • • • • •  670.568 
Fruit packing device. C. W. Arra.mlth . . . . . .  670.525 
Funnel. D. S. Horton . . . . . . . . . . . . . . . . . . . . . .  670.512 
Furnace tront1 J. B. Hou.ton . . . . . . . . . . . . . .  670.781 
Gage. Traut '" Gerry . . . . . . . . . . . . . . . . . . . . . .  670.627 
Game device. I. M. Van Wagner . • • • . • • • • •  670.487 
Garbage bnrner. dome.tI�. E. S. Nowlah • • • •  670.806 
Garment stretcher. W. 11. Shindler. . . . . . . .  670.817 
Ga. engine. T. McMahon . . • • . . . . • . . • • • . • • • 670.803 
Ga. engine. duplex. W. O. Worth . . . . . . . . . .  670.550 
Gas generator. acetylene. J. S. McGinn • • • •  670.542 
Gas generator, acetylene. W. G. Ro8s . • . • . • 670,815 
Ga. generator. acetylene. J. H. Willers • • . •  670.696 
Ga. machine. acetylene. W. J. Banlleu . . . . . .  670.657 
Ga.. preparing material. tor purltylng. 

J. P. Ihart . • • • • • . . • • • • • • • • • • • • . • • • . . . •  670.450 
Ga •• preparing material. tor purltylng illum-

Inating. J. P. Ihar ... . . . . . . . . .  : . . . . . . . . 670.451 
Gate. J. McKp ... . . . . . . . . . . . . . . . . . . . . . . . . . .  670.722 
Generator. F. 'Wlndhausen. Jr • • • • . . • • • • . • • •  670.829 
Gla •• moulding machine • • '. & A. Shuman • •  670.438 
G1a •• pressing apparatus. W. Buttler • • . • • •  670.764 
Glazier'. point. J. O. Thllow . . . . . . . . . . . . . .  670.649 
Go·cart. A. E. Howlett . . . • . . . • . . • • • • . • • • • •  670.918 
Golt club. E. F. Thomp.on • . . • . • • • • . . • • • • •  670.522 
Grall.! elevator, fireproof, Jo L. Record • •  0 • • •  67Q,456 
Grp�� elevators, adjustable spout and cover 

tor. L. E. Jordan . . . . . . . . . . . . . . . . . . . . 670.881 
Grain hpater. M. W. Hunt • . . • • • • • . • . • • • • •  670.638 
Graphophone record duplicating machine. 

C. S. Tainter . . . . . . . . . . . . . . . . . . . . . . . . . .  670.442 
Grea.e cu

P
. J. Power • • • . • • • • • • • • . • . • • • . . • .  670.516 

Grinding machine. O. S. Walker . • • • • . . . . . . •  670.52.'1 
Grinding or polishing disk. D. J. Murnane . •  670.593 
Gun. air. F. F. Bennett • • • • • • . • • • . • • • . . . • • •  670.760 
Gun mount. F. Sachs . • . • . • . . • • • • . . • • . • . • • • 670.906 
Gnns. trunnion and jacket tor rllpld fire or 

machine. F. Sach. . . . . . . . . . . . . . . . . . . . . .  670.735 
Gyratory machine .upportlng apparatu.. J. 

Warrington . • . . . • • . . • • . . . • • • . • • • • • • • . •  670.653 
Hair structure, H. Dorenwend • • .  0 • • • • • • • • •  0 670,857 
Hand. artificial. A. C. Mneller . • • • • • • • . • • • • •  670.684 
Hand rakp. W. Cronk . . . . . . . . . . . . . . . . . . . . .  670.417 
Handle. See Lever handle. Trunk hand.\e. 
Harnes. attachment for pole. and shatt •• 

W. F. Schatz . . . . . . . . . . . . . . . . . . . . . . . . . .  670.4:15 
Harp. S. Ralrael . . . . . . . . . . . . . . . . . . . . . . . . . .  670.732 
Harrow. J. B. Gebhardt . . . . . . . . . . . . . . . . . . . .  670.709 
Harrow. dl.k. R. L. Wight . • . . . • • • . • . . . . . •  670.524 
Harve.ter attachment. O. Nygren • • . • . • . • . •  670.455 
Harve.ter reel. C. Bran.grove • • . • • • . . . • . . . •  670.662 
Hat and coat hanger. F. Marek. Jr . • • . . • • • • •  670.680 
Hat ta.tener. E. T. Miller . . . . . . . . . . . . . . . .  670.482 
Hat tastener. F. Stautenberger • • • • • • • • . . • •  670.501 
Hay pre... R. D. Emmond.. . . . . . . . . . . . . . . .  670,421 

::�tf;;·:-p��r!';u.���
t
S�h��;��hlid : : : : : : :  3f8::g� 

Heating apparatu •• • team. J. A. Donnelly . • •  670.893 
Hinging machine. box. D. H. Saunders • • • • • •  670.816 
Hook and eye. T. J. Browning . . . . . . . . . . . . .  670.701 
Hop drier and curer. 1. K. Mount . • . • . . . • • .  670.620 
Hopper discharge device. Waechter & Hetzel 670.747 
Horse.hoe nail point.. machine tor torglng. 

Pierce & Newton . . . . . . . . . . . . . . . . . . . . . . .  670.622 
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Hydrocarbon heater. A. FlIlgrove . . . . . . . . . . .  670.769 
Hydrometer and syringe. colllhined. T. D. 

Bunce . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  670.66:\ 
Ice machine valve. W. J. Francke . . . . . . . . .  670.770 

��ug!����·D�C. �gr:���� : : : : : : : : : : : : : : : : :  3f8:f'J 
Indexing machine. L. B. Thoma • • • • • • • • • • •  670.744 
Indicator. J. J. McTighe . . . . . . . . . . . . . . . . . . . .  670.903 
I roning machine. E. G. Smith • • • • • • • • . • . .  670.567 
Irrigation. pump hattery .y.tem for rice. 

E. M. Ivens . . . . . . . . . . . . . . . . . . . . . . . . . . .  670.784 
Kiln tor hurnlng or calcining IIme.tone. W. 

Spencer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  670.820 
Kitchen table. G. C. Conklin . . . . . . . . . . . . . .  670.845 
Knitted tabrlc and producing same. W. H. 

Jackson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 670.880 
Knitting machine attachment. automatic cir-

cular. Black & Dodd . . . . . . . . . . . . . . . . . . .  670.489 
Knitting machine. circular. H. Clarke • • • • • •  670.892 
Knitting machine. circular. L. N. D. Will-

Iam. • • . . • • . . .  . .  . . . . .  • . . • . . . .  . .  . .  • • • •  670.828 
Knitting machine needle. E. E. Newton • • . . •  670.886 
Lacing cla.p. shoe. E. B. Hoegemann . . . . . .  670.561 
Lacing • •  hoe. I. Daniel • . • • . . • . . • • . . . • • • • • • •  670.631 
Lamp burner attachment. G. H. Rose . . . . . .  670.517 
Lamp. electric arc. E. A. Beck . . . . . . . . . . . .  670.858 
Lamp. gasolene. G. Ruppel • • • • • . . • • . . • • • • •  670.484 
Lamp. hydrocarbon Incandescent. P. B. 

Cnrran . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  670.830 
Lamp shade or refiector. R. W. Pittman . . . .  670.905 
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Last. L. Lanol. . . . . . . . . . . . . . . . . . . . . . . . . . . .  670.452 
Latch. H. H. Dent . • • • . • • • • • . • . • . • • • . • • •  670.506 
Lathe teed attachment. E. H. Mack • • . • . •  670.430 
Lathe tool po.t. R. M. Ru.sell • • . • • • • • • •  670.546 
Lathe. turret. D. B. Bullard . • • • • • •  670.837. 670.838 
Legging. J. Pnllman . . . . . . . . . . . . . . . . . . . . . . .  670.731 
Len. cutting and edging machine. Morgan 

& Brown . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  670.506 
Letter box. W. L. Ve.tal. . • • • • • • • • • • • . . . • •  670.825 
Lever handle. lock. I. A. Weaver . . . . . . . . • •  670.571 

t!.'l,�
ld
k�P���A��: 'i1���

t
ll<t�t,;.?: .�' • •  �'. �t

.
r
:'� 3f8:� 

Loom picker stick lug strap. G. A. I,yon . • . •  670.42'.J 
Lubricant •• making. M. S. Hudnall . . . • • • • •  670.78."1 
Machinery leg.. securer tor. M. Brodenr . . . .  670.76."1 
Mall bag catcher. Sorensen & Alden • • . . • . .  670.693 
Mall box. collection and delivery. J . .  P. 

Brown . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  670.55:1 
Mall box. rural delivery. C. Ptellfer . . . . . . . .  670.686 
Mandrel and chuck. expanding. A. A. A. 

Byrd . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . .  670.53:1 
Marker. land. F. M. Engle . . . . . . . . . . . . . . . . .  670.705 
Ma.hlng and hrewlng apparatu.. L. Pro-

chazka . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  670.730 
Ma.hlng grain. F. Stltzel . . . . . . . . . . . . . . . . . .  670.520 
Mas.age apparatu •• J. A. Riviere • . . • • • • • • •  670.688 
Match making machine. C. R. Bannlhr . . . . . .  670.656 
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670.572 

tlon. G. W. Hoadley . . . . . . . . . . . . . . . . . .  670.672 
Metal expanding machine. L. E. Curtis . . . •  670.606 
Metal plate.. machine tor upsetting edge. 

ot. G. J. Ho.kln . . . . . . . . . . . . . . . . . . . . . . .  670.498 
Metal .h"ets or plate •• clamp tor bundling 

corrugated. F. G. Caldwell . . . . . . . . . . . . . .  670.765 
Metal .tructure. expanded. C. B. White • • • •  670.827 
Mol.tenlng. c1o.lng. and applying stampa to 

envelop •• machine for. W. S. Po.t . . . . . .  670.729 
Molding apparatus. J. C. Reed • • • • • • • • • • • •  670.641 
Molding trame or box. L. TllIet . . . . . . . . . . . . 670.6911 
Mmlkey wrench. F. X. Miller . . . . . . . . . . . . . .  670.799 
Motion converting mechanism. M. L. Knapp 670.884 
Mower and roller. combination power lawn. 

W. P. Simpson . . . . . . . . . . . . . . . . . . . . . . . .  670,458 
Mu.lcal In.trument.. pnenmatlc or bellows 

tor. T. P. Brown . . . . . . . . . . . . . . . . . . . . . .  670.700 
Needle. belt lacing. N. M. Cripe . . . . . . . . . . .  670.445 
Needle holder. W. W. Crowe . . . . . . . . . . . . . .  670.665 
Ne.t protector. hen' •• C. F. Auer • • . • • • • . . •  670,8:12 
011 bUrner tor heating purposes. C. Blumer . •  670.660 
011 can. W. H. H. Erwin . . . . . . . . . . . . . . . . . .  670.509 
Oranance slgbtlng apparatus. A. A. Common 670.579 
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Oven. baking. A. J. Baxl"y . . . . . . . . . . . . . . . .  670.91 1 
Packing. piston rod. E. Reynolds. . . . . . . . . .  670.565 
Pad. Se .. Blotting pad. 
Pall .upport. milk. W. C. Adams . • • • • • . • • • •  670.628 
Paint compound and making. G. R. King • • • •  670.678 
Pap .. r bag. A. Diem . . . . . . . . . . . . . . . . . . . . . . .  670.507 
Pappr box. E. M. l'I�ott . . . . . . . . . . . . . . . . . . .  670.690 
Pappr �oatlng machine. C. F. W. Schu· 

macher . . . . . . . . . . . . . . . . .  . . . . .  . .  . .  . .  . . .  670.518 
Pappr cutt .. rs. combined auxiliary gage and 

clamp tor. H. F. Hammond . . . . . • • • . . •  670.876 
Paper toldlng and stapling machine. R. C. 

Seymour . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  670.624 
Paper holder. H. Hornhost"l . . . . . . . . . . . . . .  670.562 
Paper. manntacture ot. Frlese-Greene & 

Knell . .  • • • . .  . . . .  . .  • • • • • . .  . .  . .  . .  . .  • . . .  670.5 1 1  
l'ap"r wrappprs tor bottles. machine tor 

JDIl.k1ui. m. BoWeD • • • • • • • • • • • • • • • • • •  " .  670.761 

Pattern. drag. J. G. John.ton . . . . . . . . . . . . .  670.613 Vehicle hrake. O. Heylmann . . . . . . . . . . . . . . . .  670.560 
Pegging machine anvil. I. Frechette . . . . . . . .  670.771 Vehicle. motor road. J. Vollmer. . . . . . . . . . . .  670.746 
Pegging machine presser toot. I. Frechette 670.772 Vehicle rnnning gear. M. Payne . . . . . . . . . . . .  670.724 
Pen. J. E. O. Dahlberg . . . . . . . . . . . . . . . . . . .  670.849 Vehicle wheel. L. E. Thompson . . . . . . . . . . . . .  670.824 
Photographic roll holder. W. N. Moore . . . .  670.683 Vehicles b

'l. 
electricity. means tor propul-

Photomicrographic piate holder. N. A. Cobb 670.842 Velocipede. E. G. Latta . . . . . . . . . . . . . . . . . . . .  670.617 
Photographic shutter N. A. Cobb • •  670.843. 670.844 1 slon 0 • Newman & Ledwlnka (reis.ue) .  11.899 

Planotorte. C. R. S. J. aalle • • • • • • • • • • • • • •  670.875 Velocipede crank axle. J. P. Scovill • • • • • • • • •  670.519 
Picture. H. H. Vinton . . . . . . . . . . . . . . . . . . . .  670.826 Vending machine. coin controlled. Roney '" 
Picture hanger. I. H. Solomon . . . . . . . . . . . .  670.692 Harrison . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  670.864 
Pipe and nut wrench. adju.table. H. J. Ventilating apparatus. W. E. Vernon • • • • • • •  670.443 

Martin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  670.681 Vise. hand. E. H. Kreider • • • • • • • • • • • • • • • • • •  670.788 
Pipe and pipe coupling. A. Fowle. Jr . . . . . .  670.584 Voting machine. A. A. Farwell • • • • • • • • • • • • •  670.633 
Pipe hanger. J. R. Drozeskl . . . . . . . . . . . . . . .  670.870 Voting machine. G. L. Hoxie . . . . . . . . . . . . . . .  670.427 
Pipes and protecting covers made of plastic Voting machine. St. Louis & Barceloux • • • •  670.521 

material.. mouthpiece tor pres.e. tor Wagon brake. R. F. Arm.trong • • • • • • • • • • • •  670.755 
the manntacture ot. C. Holrmann . . . . . .  670. 611 Wagon brake. Schmidt & Haa • • • • • • • • • • • • •  670.738 

Plauter. corn. T. Knapp . . . . . . . . . . . . . . . . . .  670.616 Wagon brake. automatic. T. Howie • • • • • • • • •  670.782 
Planter. com. Olsen & Evan.on . . . . . . . . . . . .  670.685 Wagon. dumping. J. F. Chevalier • • • • • • • • • • •  670.6(1) 
Planter. cotton. R. A. Brown . . . . . . . . . . . . . .  670.467 Wall con.trnctlon. Fisher & Brouse • • • • • • • •  670.707 
Planter. pea. E .  W. Hubbard • • • • • • • • • • • • •  670.879 Warp machine. clrcnlar. a. Hill • • • • • • • • • • • •  670.497 
Plow. J. A. Lee . . . . . . . . . . . . . . . . . . . . . . . . . . . 670.514 Wa.her machine. J. C. Davis . . . . . . . . . . . . . . . 670.852 
Plow. C. E. A. Sweblllu . . . . . . . . . . . . . . . . . . .  670. ill:! Water bag. Hogan & Meinecke . . . . . . . . . . . .  670.878 
Plowshare ta8tener. Shock & Russell . . . . . .  670.566 Water closet • •  Iphon. W. E. Hinsdale . . . . . .  670.588 
Pneumatic tool. W. H. Soley . . . . . .  670.645. 670.646 Water cooling device. L. L. Summers . . . . . . .  670.486 
Poke. animal. C. H. McBroom • • . • . • • • . • • •  670.800 Water elevating wheel. H. H. McAdam •. • • •  670;621 
Poultry decapitating device. P. J. Hlggln .. . 670.479 Water hpater. portable. A. Redtern . . . . . . . . 670.812 
Power tran.mlttlng apparatu •• J. N. & L. Water trough • •  tock. J. J. McCourt. . . . . . . .  670.802 

D. Fulton . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  670.447 Wave and tide motor. E. P. Couture . .  ; . . . .  670.5:J7 
Power transmitting device. �'. S. Weatherly 670.908 Weather .trlp. F. P. McCammon • • • • • • • • • • •  670.801 
Pre.s. See Baling pres.. Hay pre... Welding. electriC. J. C • .  Perry • • • • • • • • • • • • • •  670.808 
Pres.ure regnlator. J. B. Erwin • • • • • • • • . • • •  670.539 Well •• removing paraffin from on. G. L. 
Primary battery and regenerating .ame. Ball . . . . . . . . . . . . .  . .  • • • • • • •  • • • • • • • • • • • •  670.577 

H. K. He .. . . . . . . . . . . . . . . . . . . . . . . . . . . . 670.877 Windmill. R. A. Nicholl • • • • • • • • • • • • • • • • • • • 670. 805 
Printing and product thereot. W. Friese· Window. C. H. WlIllt . . . . . . . . . . . . . . . . . . . . . .  670,488 

Greene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  670.510 Window bead tastener. T. O·Shea . . . . . . . . . .  670.595 
Printing. changeable torm tor. L. K. Window trame and .a.h guide. G. O. Smith. 670.865 

Mearkle • • . . . . . . . • • . . . • • . • • • . . • • • • • • . .  670. 718 Wire drawing machine. B. Granville • • • • • • • •  670.424 
Printing pre •• attachment tor printing from Wire weaving machine. E. C. Mathew • • • • • •  670.716 

Inked ribbon •• C. E .  Adam.on . . . . . . . . . .  670,576 Wood and making same. imitation. W. N. 
Prollie Instrument •• W. M. McCartney . . . . . .  670.59·1 Cornell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  670.847 
Projectile. firearm. H. E. Pool . • • • • • • • • • • •  670.728 Wood.. machine tor Imitating peculiarities 
Protractor. draft.man' •• D. J. Kelsey . . . . .  670.677 ot natural. W. N. Cornell . . . . .. . . . . . . . . .  670.846 
Pruning shears. W. Cronk . . . . . . . . . . . . . . . .  670. 416 Wool cleaning machine. F. G. Sargent . . . . . .  670.643 
Pump. P. J. Bode . . . . . . . . . . . . . . . . . . . . . . . .  670.868 Wrapper tor envelopln

f 
and sealing money. 

Pump. double acting. W. R .. Lynch . . . . . . . .  670.796 etc • • W. D. Wrlgh • • • • • • • • • • • • • • • • • • • •  670.751 
Pump. portable air. J. C. Phelp • • • • • • • • • • • .  670. 811 
Pump. power tor�e. P. A. Myers • • • • • • • • • •  670.902 
Quilting trame. H. Glacken . . . . . . . . . . . . . . . .  670,872 
Rack generating machine. E. R. �'ellow. . . . .  670.859 
Rail.. etc. . apparatus tor Incr"a.lng the 

cross sectional area of metal, G. S. 
Merrill . .  • • . .  • • • . .  . .  . .  • . .  . .  . . . . .  . .  • . . .  670.592 

Ralls. etc.. Increa.lng the cro.. .ectlonal 
area ot metal. G. S. Merrill . . . . . . . . . . .  670.591 

Railway brake. A. Duppler • • • • • • • • •  670.419. 670.420 
Railway brake. A. Green . . .  • . . • • . • • • • • • •  670.873 
Railway. electriC. W. T. Van Dorn • • . • • • . •  670.651 
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house . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  670,754 
Ranway tie. composite. C. C. Harrell . . . • . .  670.495 
Ranway.. switch mechanl.m tor .urtace 

contact. Hanchett & Murphy . . . . . . . . . .  670.425 
Railway.. unlt·multlple sy.tem ot electric. 

F. C. E.mond . . . . . . . . . . . . . . . . . . . . . . . . .  670.896 
Range gas attachment. F. L. Sheppard • • • • •  670.740 
Ratchet drill. A. Kerry . . . . . . . . . . . .  • • • • • •  670. 710 
Reach coupling. L. T. Rector . . . . . . . . . . . . . .  670.434 
Retrlgeratlon .y.tem. C. W. Coleman . • • . •  670.915 
Revolver cylinder latch. O. F. Mo •• berg • • • •  670.862 
Rock-drlll. W. Wood . . . . . . . . . . . . . . . . . . . . . .  670.750 
Rocker arm. A. Cowperthwalt • • • • • • . • • • . .  670.556 
Roiling apparatus. .heet·metal. B. E. V. 

Luty . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  670.920 
RolIlng mill guide. T. V. Alii . . . . . . . . . . . . .  670.654 
RolIlng pin. C. B. Hender.on . . . . . . . . . . . . .  670.779 
Roofing. connecting corrugated metal sheet. 

tor. F. A. Abeleven . . . . . . . . . . . . . . . . . . . .  670.753 
Root. weatherproot. mean. tor rendering 

grooved tile. G. A. Neberllng . . . . . . . . . .  670.723 
Rotary engine. compound. I. M. House • • • •  670.637 
Sadiron. Hoyt & Minturn . . . . . . . . . . . . . . . . . .  670.499 
Sash balance. R. A .  MacKenzie . • • • . • • • . . . •  670.679 
Scoring device. F. P. Gorin • • . . • • • • • • • • • . . •  670.610 
Seaming machine. dOUble. W. F. Davl • . • . . . •  670.632 
Seeding machine and tertlllzer dl.trlbnter. 

O. L. Carmlcal . . . . . . . . . . . . . . . . . . . . . . . .  670.5."14 
Shade adju.ter. window. H. M. Sturgl • • • • • .  670.460 
Shade roller. E. F. Hart.horn . . . . . . . . . . . . . .  670.587 
Shafting fiexlble. P. Weddeler . . . . . . . . . . . . . .  670.748 
Sheave. J. R. Ball . . . . . . . . . . . . . . . . .  , . . . . . . .  670.756 
Sheet metal can. J. C. Lewl . . . . . . . . . . . . . . . .  670.618 
Sheet metal can. J. M. Munglven . . . . . . . . .  670.720 
Sheet metal edgln

t 
machine. A. Danzer • • • •  670.504 
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Slfk finishing machine. J. White . . . . . . . . . .  670.749 
Sink. J. A. Dulry . . . . . . . . . . . . . . . . . . . . . . . . .  670. 41 8 
Sled propeller. A. M. Banks . . . • . . . . • • . . . • .  670.526 
Smoke distributer. M. B. Cope . . . • • . . . . . • .  670.580 
!;IOOa tountaln. F. H. Lippincott . . . . 670.792. 670.793 
Solar generator. A .  G. Enea . . . . . . . . 670.916. 670. 917 
Speed Indicator. R. N. Powers . . . . . . . . . . . .  670.432 
Spoon holder. B. Anderson . . . . . . . . . . . . . . . .  670.502 
Spring seat. J. F. Pope . . . . . . . . . . . . . . . . . . . .  670.483 
Stacker and derrick. hay. M. C. Hutchings . 670.674 
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Steam engine. 1. W. Power . . . . . . . . . . . . . . .  670.863 
Steam engIne tor air compressor.. G. B. 

Petsche . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  670.810 
Steam trap. B. F. Allen • • • • • • • • • • • • • • . . . .  670.909 
Stereoscope. J. S. Wyatt . . . . . . . . . . . . . . . . . .  670.752 
Stokers. driving mechanism tor mechanical. 

H. R. Nelson . • • • . • • • • . • • • . . • . . . . • • . . • •  670.804 
Stone sawing machine banger. G. D. Hnnter 670.673 
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Stove. electric. W. S. Hadaway. Jr • .  670.669. 670.670 
Stove. ga.. E. J. Dasch bach . • • • • • • • • • • • • •  670.850 
Stove. heating. J. Simpson . . . . . . . . . . . . . . . . .  670.741 
Stove. hot bla.t. 1. Kennedy . . . . . . . . . . . . . .  670.883 
Straw discharger and .hredder. M. A. Flautt 670.860 
Street and .tatlon Indicator. F. Schubert • • • •  670.644 
Stuffing box. o.clllating. D. W. Kenney . • • •  670.900 
Sulturlc anhydrld. apparatus tor making. 

W. Hllsenbach . . . . . . . . . . . . . . . . . . . . . . . . .  670.559 
Tacking tool. hand. A. Hebert . . . . . . . . . . . . .  670.496 
Tank and mean. tor dl.charglng content. 

thereot. C. Erl.man . . . • • • • • • • •  670.581. 670.582 
Tap. expanding. G. H. Burley • • • • • • • • • • • •  670.531 
Tay wrench. W. E. Horsfield . • . • • • • • • • • • • •  670.899 
Telegraphy • •  ystem ot. F. Bedell . . . . . . . . . .  670.697 
Telephone circuit • •  ubscrlber· •• W. W. Dean. 670.538 
Telephone receiver. C. H. North . . . . . . . . . . .  670.564 
Tenterlng or .tretchlng machine clotb bolder. 

E, A. Rnsden . . . . . . . . . . . . . . . . . . . . . . .. . .  670.598 
Thill coupling. T. J. Gibbon • . • • • • • . • • • • • . •  670.491 
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Tlrp. vehicle. J. Ptellrer . • . . . . • • • • . • • • • • • . •  670.544 
Titanium compound and making same. H. 

Spence • . . .  . . . • . . .  . . . .  . . . .  . . .  . .  • • • . . . .  670.819 
Tobacco. combined stamping and tagging 

machine tor plug. F. A. Bonroe • • • • • • • •  670.836 
Tohacco curing ca.e. A. L. Fisher . . . . . . . . . .  670.423 
Tobacco leat booking block. N. Dn Brul • • • • •  670.508 
Toy. automatic diving. S. G. Poll . . . . . . . . . .  670.727 
Toy cannon. rapid fire. C. T. Bonn . . . . . . . . . .  670.629 
Train control. unit multiple .ystem ot. F. 

C. Esmond . . . . • . . . . . . . . . • . . • • . . •  670.897. 670.898 
Train control. unit multiple .y.tem ot elec-

trical. F. C. Esmond . . . . • . . . . . . . • • • • • . .  670.8115 
Trolley dpvlce • •  atety, C. W. Diamond . . . . . .  670.855 
Trolley wheel. R. Knhn . . . . . . . . . . . . . . . . . . . .  670. 712 
Trunk handle. W. B. Gould . . . . . . . . . . . . . . . .  670.492 
Tru.s .upport. hernial. 'W. F. Brownell • • • • •  670,5.10 
Tube stopper. E. B1amey . . . . . . . . . . . . . . . . . . .  670.528 
Tunnels for sewers, etc., construction for, 

O. Guthrie . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  670.778 
Typewriting machine. C. A. Bennett • • • • • • • •  670.889 
Typewriting machine. B. A. Brooks • • • • • • • •  670.699 
Typewriting machine. Fox & Barrett . . . . . . . 670.477 
Typewriting machine keyboard cover. C. P. 

SelpPPI . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  670.691 
Typewriting machine ribbon mechanism. H. 

L. & F. L. Wagner • • . • • . • • . • • • • • • • • . . •  670. 600 
Valve. J. B. Lott . • • • • . • • . . • • . • • • • . • • . • • • . .  670.794 
Valve. H. A. Wood . . . . . . . . . . . . . . . . . . . . . . . .  670.601 
Valve and air brake mecbanism, automatic 
valv':,'l'l!\�!�fn�
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kin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  670.795 
Valve. cut olr. F. H. Bates . . . . . . . . . . . . . . . .  670.758 
Valve. engine, T. Wln.hlp • • • . • . . . . . . . • • . • •  670,444 
Valve tor Inllatlng bodies. E. F. Pickett . • . •  670.725 
Valve gear. explo.lve engine. A. J. Frith . . . 670.871 
Valv ... ... It lIu.h l n g  tim .. . O. E. Ridgway . . . 670,RAA 
Valve. throttle. Schmldb8 ner & Ern.t . . . • • •  670.7.'17 
"apur burner, lncalld8lCent, L. S. l'fonte • • • 670,887 

DESIGNS. 
Binding .klrt. J. Ja.per • • • • • • • • • • • • • •  34.299. 34.300 
Binding. .klrt. C. Seidel . • • • • • • • • • • •  34.295 to 24.298 
Bottle stopper. W. E. Davis • • • • • • • • • • • • • • • • •  34.273 
Box blank. E. L. Czarnlecki . . . . . . . . . . . . . . . . .  34.276 
Brick or tlle, B. Jacquart • • • • • • • • • • • • •  34,284, 34,285 
Buckle. C. Knothe . . . . . .. . . . . . . . . . . . . . . . . . . . . 3 1.266 
Buckle member, belt, A. Holmes • • • • • • • • • • • •  34,265 
Buckle tongue. belt. A. Holmes. . . . . . . . . . . . .  34.264 
Car replacer. E. Showalter . . . . . . . . . . . . . . . . . .  34.291 
Carbon anode, M. Mauran . • • •  o 0 • • • • • • • • • • • • •  34,277 
Caster hou.lng. H. B. Ruggle.. . . . . . . . . . . . . . .  34.282 
Chart case. J. H. Carver . . . . . . . . . . . . . . . . . . . .  34.259 
C1a.p tor package tasteners. F. Bailey . . . . . . .  34.263 
Colree making receptacle. Phillips & Klug-

mann . .  . .  . .  • . .  • . .  • . .  • • • . .  • . .  • . .  • • . .  • • •  34.271 
Cup or .Imllar article. C. J. Abrenteldt • • • • • •  34.268 
Fabric. D. J. Seaman . . . . . . . . . . . . . . .  34.301 to 34.303 
Fly catcher. M. C. Lloyd . . . . . . . . . . . . . . . . . . . .  34.278 
Game counting books. back tor. E. Edward. . .  34.258 
Head re.t. C. F. Davidson . . . . . . . . . . . . . . . . . . .  34.288 
Hub fiange. C. Minshall . . . . . . . . . . . . . . .  34.289. 34.2IlO 
Kettle or pot scraper. G. Holrman . • • • • • • • . • •  34.272 
Latch. gate. G. B. Howland • • . • • • . • • • • . • • • • •  34.279 
Leg •• knee member tor artltlclal. G. W. Far· 

rler . . . . . . . . . . . . . . . . . . . . . . . .  • . .  . .  • • • • • •  34.275 
Pencil holder. Dubravsky & O·Leary . • . • • • • •  34.262 
Picture •• etc .• trame tor. E. Oldenhu.ch . . . . .  34.260 
Pipe main IItting. C. Phelps . . . . . . . . . . . . . . . .  34.281 
Plate or similar article. C. J. Ahrenfeldt. 

34.269. 34.270 
Railways, track or way for amusement, E. 

J. Morrl • . • . . • . . • • • • • . . • • . • • • . • • • • . • • • • •  34.293 
Range or cooking stove. Anthony & Beattie • •  34,286 
Sash lock cam. W. Monroe • . . . • . • • • • • • . • • • • •  34.280 
Sewing machine cabinet. Abramson & Per-

.on . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .'l4. 2R7 
Skylight cap or cover. C. E. Holland. . . . . . . . .  34.21!:1 
Sole. boot or shoe. F. L. Varney . . . . . . . . . . . . .  34.2114 
Spoon. T. Calhoun . . . . . . . . . . . . . . . . . . . . . . . . . . .  34.267 
Truck bolster. A. H. Hagemeier • • • • • • • • • • • • •  34.2112 
Watch dial. E. C. Fitch . . . . . . . . . . . . . . . . . . . . .  34.261 
Water bag. C. W. Meinecke • • • • • • • • • • • • • • • •  34.274 

TRADE MARKB. 
Antiseptic paper. Vial. a Firm . . . . . . . . . . . . . .  36. 1 29  
Beverage • •  F. L .  Daggett . . . . .. . . . . . . . . . . . . . .  .'111. 1 1 8  
Bottle washing machine • •  G. E .  Trimble . • • • •  .16,1 .'17 
Canned good •• Ontario Preserving Company . • •  36. 121 
Canned good. and prepared toods. Erie Pre-

serving Company . . . . . . . . . . . . . . . . . . . . . . . .  36.120 
Cartridge. and cartridge shells, Union Metal· 

IIc Cartridge Company . • • • • • • • • •  36. 139 to 36.143 
Cement. Portland. Peninsular Portland Ce-

ment Company . . . . . . . . . . . . . . . . . . . . . . . . . .  36, 136 
Cotton good.. certain named. L. Siegbert & 

Brother . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  36. 116 
DI.lntectants. deodorizer.. and antiseptics. 

Mathieson Alkali Works . . . . . . . . . . . . . . . . .  36. 1 28 
Donche. na.al. Kre •• & Owen Company . . . . . . .  36. 1 25 
Grinding mill •• teed, C. S. Bell Company . . . . .  36. 144 
Medical componnd. certain named. Vial. a 

Firm . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  36.130 
Medical compound.. certain named. W. D. 

Duncan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  36. 131 
Medicinal preparations. certain named. 1. W. 

Wright . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  36. 1 32 
Medicine. certain named. W. R. Warner . . . . .  36.133 
Medlclne8 or remedle •• proprietary. W. F. 

Grier . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  36,134 
Metal polish e.. Seeme.hlne Manufacturing 

Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  36. 1 22 
Ointment or salve. AlIvlo Manutactnrlng Com-

pany . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  36, 1 27 
Powder. toilet. G. Mennen . . . . . . . . . . . . . . . . . . .  36. 1 2.'1 
Preserved or canned good •• F. Wolterman . • . .  36. 1 19 
Publications and periodical.. certain named 

printed. Stuyve.ant Company . . . . . . . . . . . .  36. 1 1 5 
Shoe •• H. B. Goodrich & Co . . . . . . . . . . . . . . . . . .  36, 1 1 7  
Surgical dre • •  lng • •  T .  Stegner . . . . . . . . . . . . . . .  .'16, 1 24 
Teething preparation •• J. A. W. Bouvier . . . . .  a6, l M  
Veterinary remedies. J .  S .  Patten . . . . . . . . . . . .  .'16. 1 1'6 
Washing machines. C. Dietz . . . . . . . . . . . . . . . . .  36.138 

LABELS. 
"American Sweet Cbocolate. for chocolate. 

Hnyler's . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8,249 
"Dorothea Collars," for collars, Kursheedt 

Manutacturlng Company . . . . . . . . . . . . . . . . . .  8.245 
"King Edward VII. Scotch Whl.ky." tor 

Scotch whl.ky. K. Bellows . . . . . . . . . . . . . . .  8,252 
"Moore's Hog B(lmedy, " for a medicine, 

Moore Chemical & Manutactnrlng Com-
pany . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8.253 

"My Maryland Rye Whl.key." for whl.ky. E. 
E. Bogart. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8.251 

"P. C. Mantlt'." for mantle. Pacillc Coast 
Mantle & Lighting Company . . . . . . . . . . . . . .  8.254 

"Purity." tor baking powder. Hygienic Baking 
. Powder Company . . . . . . . . . . . . . . . . . . . . . . . . .  8.247 

"Rabbit Foot." tor baking powder. Hygienic 
Baking Powder Company . . . . . . . . . . . . . . . . . 8.248 

"Rubberlne." tor cloth •• J. Milloy & Co . . . . . . .  8.246 
" Runner Smoking Tobacco," for tobacco, Ben

ninghau. Tobacco Company • • • • • • • • • • • • • • •  8.250 

PRINTS. 
"Henry George." tor cigars. W. m. Long • • • • • • • •  319 
"Natural Food." tor a tood. Natural FOod COlli-

;;any . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  320 
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"U.e Babek tor Chills." for a medicine. 
Kloczew.kl & Co . . . . . . . . . . . . . . . . . . . . . . . . . . .  821 

A printed copy of the specillcation and drawing of 
any patent In the toregolnlr lI.t. or any patent In 
print Issued .Ince 1 863, will be furnished from 
this office tor 10 cents. In ordering please state 
the name and number of the patent desired. and 
remit to Munn & Co .• 361 Broadway. New York. 

Canadian patent. may now be obtained by tbe In
ventors tor any of tbe Inventions named In tbe fore
going lI.t. provld"d th .. y are simple. at a cost of 
$45 each. It ('()mpllcat"d the cost will be a little 
Olore. For full Instrl1ctlons address Munn & Co •• 
361 Broadwa:r. Nt'w York. Other forelp patellW 
mq alIo be obta111e4. 

© 1901 SCIENTIFIC AMERICAN, INC.
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I i  Sf " F6nt and 8r Power 

Screw Cutting AU�!�:'iC Lathes 
FOR FINE, ACCURATE WORK 

��=�l� Send for Catalogue n. 
SENECA FALLS AtPG. CO. 

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

ELECTRIC AUTOMOBILE. - DIREC
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No. 1 19:;. rrbe motor and battery are also treated of 
in detail. Price 10 cents. For sale by ·Munn & (Jo. and 
811 newsdealers. ----------�E NG INE.&. FOO r'1 M A C H I N E.  � H O P  O U T F" I T� 

ATHE T)TOOLS AND SUPPLIE!»,';-:"t!V; S .  SLBASTIAN lATHl (0 '��������� ,Sci 
There is never any question 
about the quality of a 

B .  F. B A R N E S  
U P R I C H T D R I LL. 
The tool here tllustrated is our 2O-inch 
Drill. and we g'uarantee it to drill up to 1 inch in steel and 0,4 inch in cast iron 
at a good gait and w!thout strain. 'Ve 
build larger sizes and will be glad to 
fiend full data on our entire Una to 
interested people. 
II. I'. IIAUXES CO., Roekford, Ill. 

Water Emery 
Tool Crinder 
Pl��� ��q�ir�3

S
to 

n
�u;�l;1t w�g 

wuter. Always ready for use. Rim
plest I II cOllstruction, T I :ost efficient 
in operat ion. Il1r" Send for cataloque, and prices. 

W. F. & J N O .  BAR N E S  C O .  
1 999  R u by St . ,  Rockfo rd.  I I I .  

P H Y S ICAL A N D  S C HOOL A pPARAT U S  • •  

IN DUCTION 
CO I LS for experi
ments in X rays and 
other electrical work. 
lIT CataloQue Free. 

. B R A K E .  MORROWCOA ST E R 
: - ;" . FITS ANY CYCLE 1 0 0 , 0 0 0  I N  U S E  � ADDS PLEASURE AND  SAFETY- A LL DEA LERS SE LL  THEM. 

RIDEtE��H�;!$B�.l O N LY 35. ECL IPSE MAN UFACTUR ING  C ?, EL�'h�AXN .Y. 
�������: 

I A 
Wt��r1?�;',� i 4¢ Flame Oil  Stove gen- <If. :: erates gas from com· t 

4¢ mon kerosene and : :: �levelops h eat so rap-

'to ldly that it will boil a 

:! quart of water in two : 
4¢ l11illutes. will cook � 

i 
anything and can be 
regulated to any de

sired degree of heat. 

H has no wick and no asbestos substitute. It ! is stroug, durable and absolutely safe. 

• child can operate it . 
:: THE " KHOT AL " i B��; H���!"c:m?:! �!�ve :: Costs little to buy and little to run. The 4¢ comhustion is perfect ; no stlloke, no sl11ell ,  "'¢ no soot deposit 011  pots and pans, Picture ot¢ shows sluallest size, 8 . i n ,  high, weight 5!1.i 't¢ lbs. Price $3, 75 ,  l\lade in sizes large enough ot¢ to cook a course dinner. Write for free iUus-4¢ trated book G. 

THE HYDROCARBON BUR N E R  CO. , 

197 Fulton Strut, New York. i ��.������������ 

American Sheet Steel Company 
Battery Park Building 
New York 
Manufacturers of all varieties of 
Iron and Steel Sheets 
Black and Galvanized 
Plain and Painted 
Flat , Corrugated and 
" V " Crimped 
Apollo Best Bloom Galvanized Sheets 
W. Dewees Wood Company' s 
Planished Iron 
W. Dewees Wood Company's 
Refined Iron 
Wellsville Polished Steel Sheets 

ARTESIAN 
Wells, 011 and Gas Wel ls drilled 
by contract to any depth from50 
to 3(OJ feet. We also rnanufac
tur� and furntsh everything re
quired to drill and complete 
same. Portab le Horse Power 
and Mounted Steam Drilling 
Machines for 100 to 1200 fee,t. 
Write us stating exactly what 
is required and send for illus
trated catalogue. Address 

_ . . . - - - -�.�'  ••• �-' .... , �  AND SUPPLY CO. 
YOIlK. U. S. A. 

E. S. R I TC H I E  & SON S ,  BROOKL INE .  M ASS <: oS and GAS Engine 
'" = bUrns K E R 0 S E N  E 

G I d S k F , 0 � 

cheaper and saferthanllaso-

O t 0 C S r e e ' . g;�_�:=>": 
l ine. Automatic. simple, re-

:::; .... Hable No electric battery 
or ftame used. Perfect�egu-

Just to introduce our big western weekly m Ining pa.per I .cg ����l�d Po
e�t)�l�a:i.� f��;�1�Z 

(7to year ) we will send a block of 5 �bares JUli  paid and I �� tric lighting, chargin" stor-

���-:�:����lrl !l� ��:j�}hPJ£
e
sfa��:f�;�16 ���ft:;,i�f�i ! �� �:�::t�il��08:� d a I I  

sub. to our illustrated weekly paper. C lubs of 5 or mure I '0 .... @"" Send for Catalogue. 

4Uc. each. Full mining newB, Certificates sent by re- � � A. lI IE'I'Z, 
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ed lt3Cik iYiplioif�� 18IN

w
crti��E

a
ii _OO_� ________________________________ .....:..�.:.I�:::;.::.tt:.:1�:.:�.:.�:.:.!L::.o�:::n:.:::.::.-;n:::· ::::.:::.�:::·w:::bU::.�g�O�.:.pK:::�,.:::" (Inc.). Denver, Colo. 

M A X I M U M  POW E R- M I N I M U M  C O S T .  
If  you use a pump for 

beer. lard. acids, starch, 
p e t r o  l e u  ill , brewer's 
mash, tanner's l iquor 
cottonseed oil or flUIds: 
hot or cold. thick or thin 
you want to get the 

T A B E R  KIJTARY P U M P  
whiCh doe� the most work at. 
the least expense. SimplY 
constructed, Can be run at 
any desired speed. Perfect

ly durable. All parts are interchangeable. Needs no 
skilled workman. Derects lI(uaraljlteed. Catalogue jree. 
TABER P U M P  C O . ,  32 W e l l s  St. , Buffalo,  N . Y . ,  U . S . A. 

T H E  J O H N SON ROTARY 
aimple of construction, positive 
��t��;n

���r�?y 
q
��e;p\�8P;� 

pumping soap, oil, sugar, lard, 
glucose. acids, starch, " Iue, var
nigh. corn and water, malt, etc. 
l .. arge sizes fIn' irrigation. :\la411:' as a twlt or steam pUlllP, or com
hi lH�tioll. or ()!J�rated by P.!�etric motor 
or �asol i lle ellg'ine, Manufactured by 
ItA VI8.JOIIX !OOX CO., Station V, 

J llmC8 II. Robley, Agent, 95 Liberty 

ARMSTRON G'S P I P E  TH R EAD I N G  
-AND-

CUTTI NG·OFF MAC H I N ES 
Both Hand and Power. 

Sizes 1 to 6 inches. 
Water, Gas. and Steam Fit

ters' Tools. HinlZed Pipe, Vises. 
Pipe Cutters. Stocks and Dies 
unillersally acknowledqed to be 

BEST. IITSendjor catalog. 
T H E A R M S T R O N G  M F G .  CO.  

Bridl[eport, Conn. 

W O R K S  L I K E  A C H  
Perfect satisfaction i s  experi

enced using our No. 5, 6 or 9 
H:t�rn�Ni�ct';::.d��n':t�� 
ratchet power. Gears housed 
from dust. Chasers set by grad
uation to any size! can be re
leased from threadlng while in I" 
motion, opened 50 permit pi pe 
tJeing cut, and instantly ciosed. pr Send jar Pree Catalogue to  
The IUerreIl Manufactur. 
ing Co., 1i01 Curtiss Street, Toledo, 

AUTOMOBILE STEAM 
These Boilers are made of fire 

box steel , which has a tensile 
strength of 55.000 pounds. A 
double butt strap seam is used, 
The bottom end of shel l is flang· 
ed to take tlat head _ '1'his flange 
also takes care of ditference in 
expansion between shell and 
copper tubes. Each boiler is 
tested to 600 pounds C. W. P. 
Can also furnish boi lers with 
8eamles� cold drawn shell. 

___ ---. ____ --..:....-�-�-�-E-V_E_ RETT, MASS. 

HOW MAKE A.N ELECTRICAL 
FUrnace for Amateur's Use.-'Phe utilization of 1 1 0  volt 
p-Iectric circuits for small furnace w�)Tk. By N. Monrne 
Hopkins. Thh� valuable article fa accompanied by de
tailed worKing dra.wings on a .I"rge scale, and the fur
na0e can be mllde by any amateur who is versed in the 
use of tools. 1'his article is contained in SCIENTIFIC t.(��E���i� il��f��:AAr�rla��:y, §�:

e
¥��k
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�¥:;: 

or by any bookseller or neWSdealer 

THE " QUEEN . .  DRAWING PENS. 
-_��� SCIENTIFICALLY SHAR PENED. 

- w- 1111,,0:,_ - I 
<: z=;;9:"lI\iliv+ ;; "9'if';" - I 

All Queen Pens lire sharpened by experts who have 
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the Queen Pens, and they are band-made and carefully 
tempered by l Iur imprm'ed process. QUEEN & CO., 

��'iii :a"i�::.'."'tu't� 1jl,�n8'i'i:'�r �r.� �c�lI�a�I��[:; 

THE HARRISON CONVEYOR -oElectric Light. and Power Station Equipment. Industrial Ran ... ,., 
S R II S verhead Cable Systems, Coal and Ash Conveyors etc Eccentric Sha.k.iDl' 
S

c:eens, 0 er creeDS, ElevatorA, HO,isting �ngin� Clam Shell  Buckets, Breaker Rolls: Pl�king Tables HOft 
tandard Scales, Howe Gas and Gasohne EngInes. ..ror 0ataloJZue anrl prices address the manufacturers 

I 

80RDEN &. SELL ECK CO., 4B-50 LJ..KE STREET, C H I CACO, I LL. 

And all kinds of WIRE ROPE, Manila, 
Branch Offices . 1 92  Centre St., New York. 

. 47-49 So. Canal St.,ChlcagO. lll. 

Thp. .. Wolverine " Three 
Cyl i nder Gaso l i ne Ma· 
rine E n g i ne.  
The o n l y  reversing a n d  st'tf
starting gasol ine engine on 
the market, Lightest engine 
for the power hui lt ,  Practi
{'al l v  no vihration , Absolute
ly safe. Single, double and 
triple marine and stati onary 
motors from � to 30 H. P. 
W O L V E R I N E  

M OTOR WORKS,  
G rand Rapids,  Mich.  

GAS and GASOLINE 
E J"( G I J"( E S  , 

1 ·4 and 1 horse power 
MARINE and STA TIONA R Y .  

A. LESCHEN & SONS ROPE CO. 
MA NUFACTURERS OF 

LESCH E N  CO. 'S  PATENT AERIAL WIRE ROPE 
TRAMWAY. 

The only .atisfactory Tramway on tlie market. 

to ESTIMATES ON ApPLICATION. 
• • MAIN OFFICE . 

920·922 North First Street, ST. LOUIS,  MO.  

H I G H EST EFFICIENCY 
attained in the 

STOVER 
GASOLI NE  

ENG I N E  

AUTOMOBILES 
ELECTRIC 

In S ixth Yea r of Service. 
FORTY MI LES ON ON E CHARGE. 

The €:xtraordinary mUeage capacity of the Columbia pleasure vehicles. equ!pped with llew batterie5l, 
opens a much more extensive field of service for the perfected electrlC automobIle. Reliable, safe. noise
le:ss, odorless. and operated by man, woman or child, the electric vehlCle b� the idea] automobile for pOints 

¥�i.(��� �����g;n �����,
c�i��Y! ���1��t���1ic

v�r��tl:%�������gWe�::t��r���fci�!; furnish estimates 

Send for 1901 ILLUSTRATED CATALOGUE. 

ELECtRIC VEHICLE CO., HARTFORD, CONN. 

22 1 

ACETYLENE GAS AND CARBIDE OF 
Calci�m.-All about the Ilew i l 1 uminant. its qualities 
CheUl1,stry, pressure of liq�ef�ction, its probable future: experIments perfOl med WIth It. A most valuable series of, artid,ea. gtving . in cOIIlPlete form the partIculars of 
thlS bubJect. Detalls of furJuces for making thf-' carbine 
�as generators. gasometers, burners, etc. Contained iIi 
:SCH�NTH'lC Al\lEHICA� H p PPLKMENT, NOt-l, H H �� l ma: l :m�: � :IM: � :',hi: 1 ::�1 ;  l :g�; : ::��: 
1 1l�3, I IlS4. 1 II!" :; .  1 111'06. 1 1 1 1 4 ,  1 l "l 4 .  I I ;J '� ,  
ihl:���.<I,,�J �I:'iJe���ce"algr�

ents each, by  mail ,  from 

Patee Motor Cycles, $200. 
No  other make o f  Motor f ' " d e  
can IlU l intain a �peed any\" 11 PJ c 
near equal to t 1l 1 8  WOlHiprt l 1 !  
n.achine. it is light. �tl Ollg, 
serviceable and reliable. W ; 11 
go every time, any time and a l ]  
the time. N o  exveriment, no  

� plaything, fully guaranteed, I_-��--------'" MoneT refunded if not as de· 
scribed. Big trade discount. \VRITE liS. 
PATEE B I CYCLE CO., � I nd ianapol is ,  I n d . ,  U.  S. A. 

AUT OM O B I LE FRAM ES 
and complete running �ears. AU parts made from 
.. Drew Stee l " may be bent cold, forged or welded. With 
each set of fittill1l8 we furnish Blue Prints of assembled 
trame. Blue Prints separate $1.50. Automolli l e  steam 
enJ:!,"ines, compound, 2%" , 5"x 4. Send for Catalogue. 
SHAEFFER,  B U N C E  & MARVI N ,  Lockport,  N. Y . ,  U . S.A.  

� � I��I�!�n� pe�!��: 
] T will not blow or jar out. 
IT gives a clear, white light. 
1'1' is lIke an engine head

hght. 
I T  ���'i,'d

s
f�e:;'I:l&No"Ux'li

fi�t 
IT burns kerosene, i: Send jar book ( jree) . 

R. E. D I ETZ C O . ,  6 0 Laight Stree�t .  New York .  
.z.fention this paper and get special dtscount. 

�ESTABLI S H E D  1 8 4 0 .  

lit O N E  M I N UT E " 
F O R  O N E  C E N T. 
Moses, by the aid of a ·  rod, 

struck a rock and got cold wa
ter. You by the aid of a 

H u m p h rey C rescent Heater 
strike a match and get hot ���:ted �f�irl:,

e
��!�)1y ��n���t 

with wat.er aud gas in your 
bathroom. G u a ranteed. a:r Write jor Bonklet. 

H U M P H R E Y  M F G .  & PLAT I N G  CO . . Kalamazoo, M ich.  

The complffion of the 
Throw away your bat
teries and use them no 
more. 'l'he Autosparker 
saves its co:st many times 
over during the life of 
your engine. Address 
M O T S I N G E R  D E V I C E  
M ' F' G  CO. ,  
Pe n d l et o n ,  I n d . , U .  S .  A. 

or any gas engine or 
motor carriage manufacturer. 

BALL BEARING AXLES AND RUB-
ber l'ires.-A paper read before the Carriage Builders' 
National Convention, Pbiladelpb ia, October, 18fl4, �how
ing the advantage to be derived trom the u�e of ball 
bearings and pneumatic ttre.5 in road veh icle8. COII
tained in SCIENTIFIC Al\-1EHICA� SrpPLEM EKT,  No. 
9!f".!. Price 10 cents. '1'0 be had at thi8 office and from 
all newsdealers. 

© 1901 SCIENTIFIC AMERICAN, INC.
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250 Poultry Pictures 
j !  lustratillg ev�ry phase of poultryratsing ant! of matrer telling how. "ken nn" 

snd much ::nore is lu onr ·'I'rofit. 
. Keeping i n  all its Branebes. " 

the WRrranted for 10 years 
Ineubator, which is guaranteed to 
liny other incublltor, or money reoBook for tOe in stamps. Circulars 

neareRt I)ffice. Ask for book .l&i 
$illr���1;'�iGJB .. ,�,� :;.I,' .. ER�·'��d?:'1:rO �b1�:;�: m. 

B Tool IIlveqtOIU 
80 compreh en� i v e  that it includes 
mo�t every tool at prebent used )y all 
trades and professions is 

Montgomery & Oo, 's  
Tool Oatalogue 

a hook of 510 pages, i l i m4rated, well 
p r i llted. pueket :-:ize, and mailed to any 
address on receipt of 25 cents. 

lUONTGOJIER Y & CO.,  

_---------1-0-;) Fultou �t.,  N. \:- . City. 

Acetylene Gas Lighting ! 
Reduced to the mo�t I Efficient. Safest, �implc 
and Economical r � e .  

We g-uarantee O U f  machines per
fec t l y  uutomatic i n  act 1 un,  to ex
tract. all t h e  :,!as from the ('art. i 41 c. 
and ab�olut.cly no over I ll'd<luctioll  
or 1 08s of gas. Approved l Iy t h e  vu
rion� Boaros of Fire C n J�rwtitel'�. 
Htuntlard sizes l ( )  to 1;>0 l i g h t�. Ex
clusive terri tory given to rpspolI !' i ·  
ble agen ts. (;orrpsuond 'fv i t li 

N I AGARA FAL L S  ACETY L E N E  GAS MACH INE  I;u • •  

N i a
_
g
_
a
_
ra

_
F
_
a�l s .  N .  Y .  a n d  Ca nada. ___ _ 

VAJ E N 'S N EW I M PROVED 

H EAD P R OTEOTO R 
The only device w i t h  which all 

harmful aimo�phel'e8 can he entered 
ann absolute comfort 8 11:-:tain" d  for 
a IOllg period. �o encumbrance. 
Organs exel'dse the l .!.' functi oIll'i . 
nat ul''l ily. \Vearer breat h p s  cool, 'I 
fresh ai r conti ,�ually .  �enc1 for cat
alog-ue. :\lanufactQred lJy 

T H E  VAI E N -BAD tR C O . , 120 N. Penn St., Indianapolis, Inrl.  I 

Acety lene Gas B u rners. 
Schwarz Perfect i o n  Lava B u rner .  

Highest awards in all A cetylene Expo
sitions. Mari e of one piece of la vfl . Are 
faultless and (>1'('1'11 /HIt' te�t('d aHd (IIW1'· 
anteed. � �knd /01' Price i .. iE- t .  

no Blowi.ng. So le Agellt� for 
11 Smok l l�g-. . til e U. S .  and 
Perfe�:1W�'tlli��11�r:' Canad a. 

lU. KIRCHBERGER & CO. 
:i ll  \Varren Street, Xew Yorl,. 

Telephones, 
Interior, Sh ort Line, lntercommunt. and Hotel Work. Write us for 

' ue, etc., witb te8ti rnoniHl� ,,,j·PI"""'PR. Estimates ch eerfully 
wantel1. 

THE SIMPLEX INTERIOR 
TELEPHONE CO. , 

4 3 1 M ai n  St. ,  C i n c i n nat i ,  O h i o . 
SENSITIVE LABOR ATORY BALANCE. 
By N . . Monroe Hopkins. This U built-up " laboratory 
���rt�� �.
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by any amateur skilled in the use of tools, UlJli i t  w i l l  
w o r k  as w e l l  as a $125 balance. 'l'h e  artic1e i s  accom� 
panied by d etailed working drawi ngs showing various 
stages of the work. T h i s  article is contained i n  SnEN
TU'IC A"ERICAX SUPPLE)I"XT. No. 1 1 84. Price 10 
cents. ��or sale by Muxx & Co . . 361 Broadway, New 
Y ork City .  or any bonk8p.ller or nl?w�dealer. 

A SAV INGS  BANK  
in the West ord ered as an investment for 
i"A VI NG",' F U :\  DS 2 , ;) 0 0  �HAnES 
O J!' THE STOCK OF T HE 

STA N DAR D S M E LT I N G  A N D  
R E F I N I N G  C O M PA NY 

AT 40 CEXTS PER SHARE, 
the price at which we are 110W offering" the first issue 
of tbe ful l  patd non-aBse�sable stock of tlle Com pany. 

Union Consol idated Oi l  Co . 
stock is now 1 7' U  CENTS PER SHARE and 
we are offering for a �b ort time only tbe 

2 Stocks at 55 Cents Per  Share. 
!�re���!�I!��t:�r�i��O:�: �a;:I.�����Wfo�r

t
o
�; 

l y on all of the stock sold to date. 

Monthly Dividends Wi l l  Beg i n  in May 
and the S . lndard Smelting anrt Rpfining Co. will 
easi l v  p.urn 20 per cent. Per A nnn]D as soon as 
the plant i s  ill operati on. in AUl!u�t. 

PrOSlH�(·tn l'iic!01 of the SIn clter nut) Oil �:�t�::�i�:l n��e�i:!',!n:.id
--·�I(i�id�1;11 ;!;� 

�!��.i� l'ii¥:ri'J� R�b
C
eO;�hJ;::::re�, �I

J�lh:nt��rti�: 
ulars Jnailed free to anyone interested. 

D O U G LAS, LAC EY &. CO. ,  
BANKERS AND BROKER S, 

Members New York. Consolidated Stock Exchange. 
66 Broadway and 17' New St" New York. 

BRANCH �;S : 
Cleveland, . . Tbe Cuyahoga " Buil ding. 
Bo.:ton, • .  'rhe Int(lrnational 1'ru�t Co. , .  Building. 
Philad el phln, . •  The Betz " Ruilrting.  
Cbica,go, .. T h e  Fisher " BuiJdinJl. 
St. Loui�, .. T h e  �ecnrity " Ruilding. 
Kan�a� City . • , Th� Hei�t " Rui l o i l1l!. 
St. John. :\'. B . .  " Th e  M�Lau�b l � n " JluildingB. 
London, Eng . •  U 'l'be Trafal�ar "  Buildin�s. 

I c itu fific �uttritatt. 
WILL SHIP C. O. o. FOR $25 .0 0 

W I T H  P R I V I L E C E  O F  E XA M I N A T I O fL 

F R E I C H T  P R E PA I D  TO Y O U R  STATION .  
• •  T H E VV I L LA R D ST E E L  R A N G E " 

Has G 8-in. l ids .  oven 17x21x12, I5-gallon reservoir and warmillg closet, lined 
t h roullhout with R!'IbeSlus, lJurll8 wood ur cual .  This specml inducement i s  
otJ"ered for a limited tlmo only. Mention this pap€�. 

W M .  G .  W I LLAR D , Man ufacturer, 6 1 9  and 62 1 N .  4th St. ,  St. Louis, Mo. 

ELEVATI N G  - C O N V EY I N G  
POW E R  T R A N S M ISSI O N  MACH'Y 

COAL WAS H I N G  M A C H I N E R Y  

C R A N D P R I Z E ,  P A R I S ,  1 900. 
H IG H EST AWARD POSSIBLE. 

GASO LI N E  
M OTOR CASTINGS 

For MARINE, VEHICLE and 

BICYCLE MOTORS, 

with Working Drawings. 

L O W E L L  M O D E L  CO . . 22 W igg in St., Lowe l l ,  Mass. 

Coal M i n i ng M ac h i nes 
E LECTR IC M I N E  LOCOMOT IVES 

P O W E R  COAL D R I L L S 
COAL H A N D LI N G  MAC H I N ERY 

The No. 4 
YOST 

WRITING 
MACHINE 

'I' h e  distinctive features of the Yost Ma
cbine. permanent alignmentt direct inking1 

. beautiful work, strength, slmplicit'f, ana 
durabil ity are shown in perfection III the 
No. 4 �lodel. 

Yost Writing Machine Co. 
NEW YORK CITY. LONDON, ENO. 

(bt (yptWrlttr €xcbangt 
1� Barclay St . .  N EW Y O R K  
1 2 4  L a  Sal l e  St . ,  C H I CA G O  
3 8  Bromfie l d  St . .  BOSTON 8 1 7  Wyandotte St . .  
209 Nort�A

9��A:
t .

C I T Y ,  M O .  I 
ST . L O U I S ,  MO. 

432 D iam ond 51 . .  P ITTSBURGH,  PA. 
3 West Balt i m o re St . , 

BALT I M ORE,  MD.  
5 3 6  California St . , 

SA N  FRANC I S C O .  CAL. 
We will  save you from 10 

to 50% on Typewriters of ail  makes. Semd for Catalo�ue. 

��roved BELL ODOMETER 
APPLIED TO YOUR 

AUTOMOBILE 
• •  OR • •  

CARRIAGE 

10 DAYS'  TRIAL  
to responsible parties. 

OAUS' TIP TOP �rYI��T1'ixt�gp� 
les In b lack 
fro m one pen 

written original and 50 copies fro m ty pewriter. It take� 
an expert to tell tbe duplicates from the original. 
F E L I X  DAUS D U P L I CA T O R  C O . ,  5 H a n over St . ,  New Y o r k  

DICKERMAN'S 

will gh'e you t h e  exact distance traveled, a n d  an· 

noullce each nlile passed by the stroke of a bell. 

Send for Descript-il)f. Oircular S. 
S. H .  D AV I S  &. C O .  

Cor. Portland & Sudbury Sts., Boston, Mass. 

.H.egi�tcrs an accurate acco Ullt of work d one on print
ing presses, grain t.all ip.s. weigh ing, measurin� and 
other aut omatic mach ines. Counts up to 1,000 (XX) and 
repeats uutomati ca·l ly.  � i lllple,  accurate, durable. Spe
Cial coul1ters to order. P-- Sf'lld for circular. 

C. J. ROOT, Bristol. Conu .. U. S. A .  ------
DURABLE DESKS SAVE YOUR FUE L !  
Don't buy untU 110U (Jet OHr catalo(Jue-

100 pages oj monfY savina values. 
A M E R I CAN STO R E  STOOL CO . . 33 H owa rd S t . ,  New Yo rk 

Vanduzen Steam Jet Pumps 
'"! �. t:iii: 

F.specmlly servicl'!abJe for Brickyart:ls. 
Quarl'i es, Coffer Dams, 1llinc!Ol, 
'l'ube 'Veils, Paper ilIilIM, Brewer
ies, Tanneries, &c. 'ViII elevate .fI'"-..... -..- m uddy and sandy water with out �;;o: i njury to pump. S ' mple. port

� able, durable. 'ren 8ize�. 
Write for catalog llro. 

THE E. W. VAN D U Z E N  C O . ,  - - • C I NC I N N AT I , O .  

I f  you feed waH�r to Ii steam boiler 
at exactly the �8.me rate as it  is evapo · 
rated yuu wi]]  save a deal of fuel. Every 
enllineer ann fi reman knows tbis and be 
also knOWR that tbe 

C L A R K  R E G U LATO R ALAR M COLU M N  
does this automatically without varia
tion or attention, saving fuel . time, 
repairs and worry app l i cable 10 all types 
of hoilers. 'V rite for onr b(J('k "PraCt tcal 
Economy ftlr �tenm Users," and let us 
tel l you more ahout it. 
T H E  C LA R K  B R O S .  C O o , V icksb 'lrg , M ich.  

THE ELECTRIC HEATER. .,-A VALU-
able paper. with working drawing� of varioufl, form� of 
lbe eJectrical h eaters, i ll cl ud i ng elect.ri c Roldpring iror t ,  
e}(;ctrtc pad for lhe si ck. etc. 6 i l l u8trnt i on�.  SCIEN. 
Tn'IC' A )I F:H. I (' A :X  � U P P L K M KNT 1 1 1 � . Prtce J O  cents. 
}4�or sale by )olunn & Co. anti al l n p.w�denler8. 

have alternating 
seno for de  

our A .  C .  mot or!'. 
up under ful l  loud. 

norm'\l current at stll rUnl! 
and Ilre ful l y  as � ffi cient and eco
nomical to run us any direct cnr
rent machine of t he  �ume size. 
In fact. rhpy are I f-sS com pli <:>atell 
and not l iable to c:et out of order. 
Send for bulletin 102-X for full 
description of these machines. 

The Ho ltzer-Cabot E lectr ic  Co. Boston ( Brookl i ne) ,Mass. 

� � � 

what Do You Want To Buy? 
We can tell you where to buy anything you want. 

Write us for the addresses of manufacturers in ANY line of business. 
Novelties. Special Tools. Machinery, Equipments, New Patent LABOR SAVING DEVICES. ' 

MUlliN � CO •• PoobUsbers of the SCIENTIFIC AMER.ICAN. 36 1 BROADWAY. NEW YORK. I 

APRIL 6, 1<}O1 .  

'By constructing your boat 
from a set of my Boat 
Building Materials more than one-h all the boa t fac
tory's pr ice can be real ized. 
Also econ omize fre i g h t  SOO ,Eer cent. Launches,  Sail and 
Row Boats, Gasoline Eneines. Catalog free. 

Send 3c. for cataloQ oJ 

Monarch Marine 
Gaso l i n e  Engi nes. 
>'4 to 45 H. P. $200 up. 

ROTARY PUM PS AND E N GINES. 
'fheir Or�g�n and f?evel.opment.-An im portant series of papers �lvm� a h I !'.'�()ncal resume of the rotary pump and enginE} from 1588 and i l l 11:o.trnte<1 with clear drawings showmg the construction of various forms of pumps nnd engineB. ?8 i 1 lustrations. ('ont.ai n e d  in 
8UPPLE)IENTS 1 1  ufJ . 1 I ] u. 1 1 1 1 . Price 10 cents each. "'or sale by Munn & Co. and all newsdealers. 

F O R  V E H IC L E  A N D  
M A R I N E P U R P O S E S .  Nothing hetter o r  more economi cal than our four-cylinder m otors, Possesl:' every known pOint  of excel lence Durable i n  every part. D€:tachablf� igniter�, heavy bear. i.ngt'\ and 8 u i fting �park: waterJacketed he�H1. run� nnv from 100 to 1UlO per in' 

� t() 10 H . P. Fu 
Ground juints 
Bufrulo GOPlo1fne .lI otor Co., Buffalo, N. 1:' . ,  'f_'_. _S_._A. _____ �_'_ __ _''_ 

The Deadly Faucet ! 
From it comes the germ-laden 

water carrying with i t  all the ele
ments or disease, but if you use The Berkefeld Filter 

GERE GASOLINE ENGIN E S  -.....,�r'T''''i9i'mf1 S I M PLEST BOAT EN61NE 6 MADE 
'T IT CABI N -N ' O P E N  B OATS �i.iI��il�ii.;.tf:jl(tN6INt CA6T1NG� .  BOAT ,.RAMr:6 

: __ G tO.t1GERE  YA,"T" VNlH Ym. 
4 S TAMPS GRAND RAPIOS. M I C M I GAN. 

AMERICAN. BOAT & MACH I N E  CO.  

ROW, SAI L AND PLEA S U R E  BOATS, 
M arine Station, ST LO U I S ,  M O .  

MARINE MOTORS 
ARE G U A R A N T E E D  TO 

GIVE SAT I S FACTION. 
Durable i n  Construction and 
Easy and Safe i n  Operation. 
e-Send for Catalogue and 
investigate our claims. 
TRUSCOTT BOAT MFC. CO., 

St. Joaeph. Mich • •  U. s.  A. 

THE O R I G I NAL AND  GENU INE  
. : I :  

Rubber Goods. Perfectly Imi
tate lineH. A re durable and 
keep white. They go to all 
parts of tbe  Globe. Write for 
Catalog. W e  w a n t  Agents 
every w h ere. M'f'd only by 
W i ndsor C o l lar & Cuff Co., 

W i ndsor, Conn. ----------------
RUBBER STAMP MAKING. - T H I S  
article d escribe� a simple met hod of making rubber 
stamps with inexpensive apparatus. A thorough l y  
practical articl e written by a n  am ateur w b o  b a s  h a d  ex
oertence i n  rubber stum p  makln�. One i7iustration . 
Contained in SUPPLEM :EXT 1 I 1 0 . Price 10 cents. For 
sale by Munn & ('0. and all newsdealers. 

T H E  WILLI A M S  
Pneumatic Pul ley 
Double t h e  gri p of an ordinary pulley. 

M. F.  W I L L I A M S  & SONS,  
ST.  LOU IS, MOo ,  U .  S. A. 

A C E T Y L E N E  
n o  YO U  KNO\V that the mo.t Ii"ht, least trouble, 
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Write, inclosinl.! 2.1 cents. for sample. 
S1'A'I'E LINE MFG. CO., Chattanooga. Tenn . . U. S. A. 

Powerful, Responsive. 
Dnrable and Effici eut. " The Reeves " 

V arfable Speed 
Countershaft 

for securing any speed without 
��gra1fy �aa���d °loi��i ��J���' lr�ri: 
working Mach inery, (ron Lathes' 
Planer�, Boring Mills,  �hapers. etc.: 
Cement. Machinery, Experimental 
Machinery-in fact all  ki nds of ma
chjner

r 
requirinl{ a chan�e of speed. 

:!�
b
e 

i
ot���te

c��c�:a��o���e�.
better 

or Send for handsomely i/l....trated 
catalO!]'Ue •• S. A/' ,free. 

R E EV E S  P U L L E Y  CO. 
COLUMBUS. IN D  .. U. S. A. 

© 1901 SCIENTIFIC AMERICAN, INC.



It t e l l s  how yon can 
support yourself while  

learning your chosen pro
fession. 250,000 students and 

graduates in llle c b a n i c a l ,  
Civi l ,  E l e c triC'RI Engin e er_ 

in g ;  Architecture; Dra"'i n g ; 
Designing; Book-keeping, etc.  

International  Correspondence Schools. 
Box 942 Scranto n ,  P a .  

E L ECTR I CAL E N G I N E E R I N G  
TA U G HT B Y  M A I L .  

Write for our Free Illustrated BOOk . 
. .  CA N I BECOM E AN ELEC. 

TRICA L ENGINEER ? "  
\Ye ttcaCIJ Elt'rtrkal E!I}!"ll lt''''ri1 )!!, Eh· , " tnc Lig-h t i n g- ,  

Elt'l"tric Rai lways,  :\It'l'h:lllil'al E I l f!" i l lt't'ring. :-<te:t l l l  ElI; .. d 
IH't'rJllg', .\I et'hanical ] lra.\\ ing', at  .\" our iWIlJr' l o y  1 I 1al l .  
Inst itute i n o iorsed by Thos. A .  Edbon all(1 o t h ers. 
EJ_ E C T IUCAL ' E :\ H J :\ E E U  1 :\ "Tl'lT T E, Dept. A, 24().2-l2 \\�. 23(l �t., � e w  Y ork. 

F R E E  M EC H A N I C A L  
E N CY C LO P E D I A .  

No mechanic should be without it. 
::lent po�tpald on request. 

S. S. 'VILI,IAJI�O X ,  Publish er, 
1148 Betz Buildin", Philadelphia, Pa. 

The Truslccs 01 !be AmcriClll1 School 01 Correspond. 
encc will awlU'd a limited number 01 free Schalllr�, 
ships In MechaniClll, Electrical, Marine, Sllllionary" 
and I.ocomotive �� inl:ludin& a. complete 
cour.se In 1'\eehllnlcal Drawlna. Application _ hlanK' 

on reques� $ ¥ 
American School oJOCorrespondence. Boslon. Moss. (aus.r.t � "' � III �, MtDtlOn thb Pllpct. 

------------- -----

THE AUTO-CARBURETTOR 
made upon a new principle furnishes a reli
able explosive mixture. Easy ignition and 
if:e�t��y 

e
���8

i
g?·gas��l�Tt� �������: 

F.specially adapted to automobile and cycle 
mo':ors. Our cu .. tollJers say it is the best 
Ca!"burettor in the market. We make al�o 
the Register Valve for controll i nlZ the 
How of Jlaso1ine or other fluids. WrItf' us 
for pl"ices and booklet on C'arburettors. 

Gasoline and :;:,team Endnes and Automo
biles built to order and repaired. 

The Ave ry & J e n ness C o . , 3 0 W.Wash i ng t o n  St. ,Chicago 

Apply 
a. 

"&..tc� 
to &. 

� 
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Putting a paten on a C and .J Tire 
I • • • Simple a. putting a patch on 
• pretty lace. They are tho • •  'e.' ,  
la.'est, e.slo.t and m o s t  durable 
tlrea mado. 

C .. ..  TIRE CO. 
Indlanapoll. Ind. 

BIOYCLES BELOW COST 
5000 H iKh Grade guaranteed 

1 90 1 MOdels '10' 18 
with best equipments, to 
'99 &: '00 MODELS, $7 to $12 
Good Second Hand Wheels, '3'8 
best makes in perfect rid- to ing order. Must be closed out. 

We ship anywhe�e on to days 
trial without a cent m advance. 

EARN A BICYCLE distrib· 
uting catalogs for us. You can 
make money as our agent. 

. Write at once for our Bargam 

List and SpeCial Offer. 
MEAD CYCLE CO. De�t.62 L Chicaro. 

ACETYLENE APPARATUS 
Acetylene number o f  the RC1l!:NTTFIC AI\n�R]CA · Sup
PL��l h;�T. describing, with full iHu strati0.n�. the most ����n:n:��fA� o:c���:�r::��e fh� l�c;.��n:�?l
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The �as as made for and used by the m icroscopist and 
student ;  its use in the magic lantern. The new .Fren<:h 
table lamp makmg its own a('etyJene. Con tamed In 
SCIE�TIFIC A;\U :RICAI\ SUPPLEMENT. No. 1 05'7 
Price 10  cents prepaid by mail. �'or otber numerous 
valuable articles on this subject we refer you to page 21 
of our 'Supplement Catalogue, sent free to any address. 

MC�N & lJo . •  361 Brnad way New YorI!:. 

[M� IRE GEARlFE�� TR�NSMIS�tONS 
AUTOMOBILES & TR I CY CLE S 

t MP I R [ MOTOR W'KS 888  WAS H I N GTO N ST. 
L • B U F FA L O  N . Y. 

I (i.eutifi( �mtti(au. 

NEW PLATES THROUGHOUT 
Now Added 25,000 NEW WORD S ,  Phrases, Etc. IIi!�11 

# 2364 Pages # 5 0 0 0  Illustrations 
Prepared under the supervision of W. T. H arris, Ph.D., LL.D.,  United 

.
St:>tes 

Commissioner of Education, assisted by a l arge corps of competent speclahsts. 

Would You Become 
a Man of Mark 

Would �ou possess the capacity that directs 
affairs I Would you develop the power that 
dominates men ; the force that con trols their 
minds ? In all walks o f  l ife these faculties 
measure the difference between success and failure. They 
are to be traced to one mental c h ar a c t e r i s t i c- Pe rso n a l  
M ag n etis m .  I t  i s  t h i s  w e l l -nigh indefinable something 
that lnakes a man irresist ible ;  tha '.. enables h i rn to compass all 
difficulties-to surmotmt all obstacles .  I t  i s  t h i s  mental energy that causes him to sur. 
pass his fellow-men in the pursuit of fame, fortune, happiness. With the conscious
n e s s  o f  the power of Personal Magneti sm attained ,corres abi l i ty to make friends, in spire 
confidence, win affections. You can embrace opport u n i t i e s ,  gain social positionl achieve business success. Y ou can become a great power for good in the community In which 
you l ive. " T H E WO N D E RS OF P E RSO N A L  M A G N ET I S M A N D  H Y PN OT I S M " is the title of a scientific treatise which tel l s  you precisely how to  
acquire th i s  marvelous influence. It i s a comprehensive work by the eminent authority, 
Dr. X. La Motte Sag-e, A . M . ,  Ph.D. ,  L L . D . ,  graph i cal ly written, profu sely i l lustrated, 
admirably executed. I t  reveals wonderful secrets and contains startl ing surprise�. It 
is free to you for the asking. This offer i s  absolutely genuin e and withou t conditions.  
Send your name and address and receive t h e  book by return mail without expenditure .  
I t  has brought success t o  thousands who have sent u s  such testimonials a s  these: 

REV. ]. C. QUINN, D.D.,Ph.D.,Pittsfield ,  Il ls . ,  
says : U Your treatise is a revel:-ttion . lt is  far 
in advance of anything of the kind that I have 
ever seen." 

M R S. R. C. YOUNG, No. 312 Indiana St.,Law· 
renee, Kan . •  writes ! " Your instructions are 
worth more than all the previous reading of my 
l i fe. The book is simply grand." 

Write at once to 

NEW YORK INSTITUTE OF SCIENCE" 
Dept. P T 1 3. ROCHESTER* N. Y .. 

DO YOU KEEP PO U LT R Y ? 
If you do, and wish to breed 

chickens fast a n d  m a k e  
money you oUli!:ht to get a 

N O XALL I N C U BATOR 
A N D  BROODER.  

Made in a l l  sizes trom 50 egg up 
to 800 egg. Steel case, finlshed 
in handsome cherry or o a k. ra:::: gi�:�t];
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B�Joder combined. 

50 egg, $7.50 ;  100 egg, '11 .00 ; 2CO eg�, $17.00. 
N O XALL I N C U�Ra�a�o�MeR't�o . .  Q u i ncy, I I I .  --------------- ----

M O RAN flEXIBLE J O I N T  ae--' 
tor Steam, Ail' or l .. iquids. ' _  

Made in all sizes to stand any desired _ .� 
---

pressure. = 
M o ran F l e x i b l e  Steam J o i nt C o . ,  I nc'd,  

149 East 3d St., LOUISVILLE. Ky. 

A VALUA BLE PATENT. 
Any Individual o r  company wlshin

'! 
t o  Invest a few 

thouqand dollars in the purchase 0 an Interest in a 
patent on a machine costinJi! but little to build, and 
being of universal npplication to the needPl of the in- I' habitants of every town in the United States, and hav-
ing 'j-°O'j.e�el{i:on

j
()'i:..t��� 

Palmyra, New York. 

50 Y E A R S '  

E X P E R I E N C E  

A n �·one sending a R k etch and descriotion may 
q u i c k l y  ascertain our Opinion free wbether an 
invention IS probably patentable. Communica
tions strICt l v  eontl d ential.  Handbook on Patents 
sent free. Oldest ag-en cv for securing patents. 

PatPllts t aken throuj,!"h MmlTt & Co. receive 
special notice. w i t h \)ut ch arge. in  the Sci¢ntific Jfm¢rican. 
A handRomely i l h I Rtrnted weekly. Largest cir· 
culatIOn 01" ally �ciellt itlc journal. Terms. $3 a 
year ; four months. $1. Sold by al1 newsdealers. 

MUNN & CO . 36 1  BrOadWay, New York 
Branch Office. 625 F St .. Washington, D. C. 

S H O RTHA N D  It!t��:-U��;,dli,?;:.�'ie�f����.
r"e. 

POUR Shorthand Colle"e, Box 33, Williamsport , Pa. 

� H .  P. GAS E N G I N E  CASTI N G S  
Materials and Blue Prtl'ts. Write for Catalogue 9. 

PARSELL & WEED, 12U-131 W. 31st Street, New York. 

�l ����� TYPE W H E.E L S. M ODELS  &.. EXPERIMENTA L WORK.6MALLMAOilltERY ��� ";,O�IL WORKS 100  N,,"SSAU S !  ... . Y. 

'AMOU R  & L TLEDAL MACH INE CO. 1 3 0  0 H S T. N E.W Y O R K .  
PAT T E R N  A N D M O D E L  M A K E R S .  

MODELS & E X P E R I M E N T A L  W O R K .  
Inventions developed. �pecial ::\Iachinery. 

E. V.  BA l lLA R D ,  Fox B l d g  .. F ra n k l i n  S q u are,  New Y o r k .  

T H E  P R I N C I PAL  C H ARACTE R I S T I C S  
o f  the N i ckel Plate Rl)ad which make i t  the popular l i n e  
for ( l i e  travel i ng publie are competl'nt train sel'vke, 
fine roadbed and court l:'nu� em p]oy('s. 'J b e  Nickel Plme 
Roau is the �hort Line betwepn RufJ'aJo and l'hicup'o. 
T i l e  Great Pan· A meri can Exposition t t] i �  �ummer w i l l  
present unmmal attractI Ons. ' r u e  �'ackel Plate Road 
will be in position to accommodate thtH travel w ith 
safety, speed and comfort. 'Vritf', wire, 'phone or call 
on 11'. J.  ,Moore, (';enerat Agent, 291 :Main t"lt., Butfalo,N . Y. 

F <> �  
S .A.. L E  

1 Upright C( l m pound Engine If)' ' x 2R' ' x  36 ' in good order. 
lias been t h rown out of servicl:' by a dirf ct-cOIll l ecte(t 
generating engine owing to el ectric nansmi::: siOll. 

OTIS ELEVATOR COMPA N Y ,  

Yonkers , N. Y. 

BACKUS �1�ot�HE ENG INE  
Simple. Economical. Durable. 
Suitable for aJ I kinds of work. 

Backus Water Motor, cheapest power known. 
Write for circular and prices. 

BAC KUS WATE R  M O T O R  CO " Newark,  N. J . ,  U.  S. A. 

SPEC IAL P R I C E SD���' 
Trial. Guaranteed. Double 
and Com bination Beam . 
OSGOOD �!!'N:t�rlJ�:: 

__ B_I N_C H A M T O N ,  N .  y ,  
PATENTED A N D  PATENTABLE DEVICE� 

, manufactured and introduced. liixperimental work of I all kinds. Mechanical drawings, samples, mOdels, etc., 
executed with dispatch and accuracy . I have for sal e  •f; ••••••••••••••••••••••••••••• iiiiiiii ••• iiiiiiiiiiiiiiiiiiiiiiiiiiii.. the best alligator wrench ever invented. L. B. BAKER, 
Racine, Wis. Reference : Racine banks and b usiness 
houses or any Commercial Report. 

A Book for Every American Engineer 

AMERICAN 
Engineering Competition 

The articles which make up this volume appeared originally in 
the London Times. 

They are the work of a British engineer who visited this 
country for the purpose of studying our industrial progress. 

They show our advance over England along those very lines 
in which she has lon g been pre-eminent. 

The publication of these articles has aroused the greatest appre
hension among British manufacturers. 

Franklin 
Square 

8vo. Cloth, $ 1 .00. 

Harper & Brothers New York 
City 

N OT I C E  I R E C E I V E R ' S  SALE ! 
Notice is herehy given that on April Wth ,  1001, at No. 

47 White Street, in Danbury, Connecticut, th ere will be 
, offered for sale all the property of the firlll of Ricburd
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cooler o'!' return beer sy�teIll. The Bale will begin at 2.RO 
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LYON &, HEALY'S BRASS BAND Own Make 
IN"TRUMENTS. Indorsed by 
the great Jules Levy as the best in 
the world. Hlar Catalo",:

" 
400 illu • •  

Atrations, FREE. POSItIvely the 
lowest prices on Band Instruments, 
Uniforms and Suppl ies of aU kinds. 
Ahm contains Music and Instruc· 
tions for New Bands. Lyon & HE'aly, 
MaDl.faeturl"r'" as Adams st •• thiea�o. 

(I.i�'on & Healy are the l argest mu
sic house in the world-Edi6Jr ••  

ME C H A N I C S lillIt�: 
ELECTRICIANS, FIREJIEN, Etc. 
New 40-page pamphlet containing Que8tionf 
asked by Examining "lENT l'HE "l . Board of Engmeers. tJ f .l!l  
G E O .  A.  Z E L L E R .  Pub.  ' 

Room 660,  1 8  S. 4th St., • St. Louis, Mo. ,  U. S. A. 

lm'I7 JEWELED adjusted, patent regulator,stem wmdllnd 
:otem set, gen u m e  

NA TIONAL SPECIAL 
IUuvement.  LauleS' or Gents s i z e .  WARRA�TEIl 20 YEARS. 14K. 

Gold f,late h untmg case,elegantly 
en�raved. Flt for a king. No better ·wcl.tch made, Mt:�t be 1>een to be 
appreciated �peclal offer for,next 

days, send ) our full name and 
Jlwe Will send thl3 

, . With prlvllege toex · 
a m i lle. found satisfactory pay 
apmt .0.85 & express charlles . 
guarantee and bf'autlful cham & 

charm sent free With every watch. 
at once a s  thiS m a v  nnt appear a�ain. NAT'L MFG. '& IMPORTING CO. 

834 neubQra S' . •  B'�O. UI ...... IIL 
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-M A D E.  AT K E.Y W E. ST� 

I 
These Cigars are rnanufactured under 

the most favorable clirnatic conditions and 
frorn the mildest blends of Havana to
bacco. If we had to pay the imported 
cigar tax our brands would cost double the tneY. Send for booklet and particulars. 

CORTEZ CIIIR CO., KEY WEST. 

I,ieutifi, !meri,au. 

WALTHAM WATCH ES 
The best pocket machines 

for keeping time that it is 
possible to make. 

# I  The Perfeded American Watcn ", an illustrated book 
of interesting information about watches, will be sent 
free upon request. 

American Waltham Watch Company, 
Waltham, Mass. 

THE PRIDE OF .. .. . 
POSSESSION Are Y au Selling Machinery ? 

APRIL 6, 1 90 1 .  

"LIOIiT OF ASIA" LAMP 
The Smallest Porta· 

ble Electric Light. 
Unlike all other portabl. 
Ht��tt 

t�i �a:::�ela�p 
t�o 

not det eriorate unless used 
Ifor a p:ood light. for short 
���r:J.

a
l�h�

h
��L\�i.� �� A�I!·>1 

Lamp is made with a view to 
beauty, and is mounted in an 
aluminum shel l covered with fine 
leather. Weight, 5% oz. l' in. di
ameter. 8 inches long. 

Every One Guarauteed. 

ELECT R I C  CONTRACT CO . ,  
6 1  E L M  STREET, N E W  Y O R K .  

$2.50 

VV AT C H E S ! 
No advertisement can properly portra.y 

�a1c�rs�
i
I¥h��e�:: ifr�B����gd \� g�� 

B L U E  B O O K  showi ng Ladies'  Watc h e s  
in all metals and exquisite enamels ; 
our 

ED B O O K  showing M e n ' s  and Boys' 
Watches 
with up�to-date attractive designs. 

Blue or Red Book sent o� appl i cation. 
T H E  N E W  E N C L A N D  WATCH CO., 

3 7  & 39 )taiden Lane. 149 State Street. 
New York City. Chicago. 

Spreckels Building, San Francisco. 

H OT B lA.ST 
WAT E R  JACKET 

F U R N AC E S  
FOR 

C O P P E R  O R E S .  is pard onab l e  If 
It's a 
WINTON 

M OTOR 

CAR RIAGE 

Here is a device which will show by a MATTE from !SULPHIDES 

AT ON � OPERATI O N .  moving picture your machine i n  actual 
operation . 

T H E 
U N I O N  I R O N  W O R K S , 

San Francisco , Ca':·; U. S·. · A/ . ' 
Sena for Catalogues. 

Users know there 
is none b e t t e r ,  
h an d s o m e r ,  or 

PRICE $1 ,200.  r;��lia%?���113er ;1\ 
conditions. Worth every dollRr it co�ts. Economical 
in operation. Hydro-carbon (gasoline) system. COMMERCIAL �!A�\�I�n aJ�anit��OORS 

HRI PPIN' S WOOD. CRACK AND 
CREVIUE "'ILLER is the only 
perfect remedy. A Paste, easi ly THE WINTON MOTOR CARRIAGE CO.,  

486 Belden Street. Cleveland. Ohio. U. S. A. 
EASTERN DE POT, 15()..152 East 58th Street. New York. 

The Haynes-Apperson Co. 
applied. elastic. adhesive, M and non-su l inkable. - Dirt U T 0 S C 0 P E ��gut

m
�2bpe

.

��(���t. 5CI��� 
Will treat an average ruom. 
Price 20  cts . per lb. State 
the kind and condition of 
wood when orderin�, and 

BUY 
THE 
BEST 
O U R  
1 90 1  
MODEL 

Takes the place of expensive demonstrations .  Saves hundreds of dollars i n  
the transportation o f  models a n d  samples . Gives wonderful results in demon -
strations before a j ury in patent l itigation . Now i n  use by : 

Hipwood·Barrett Car Fender Co. 

Brown Hoisting & Conveying Machine 
Harrington Rail-Bonding System 
Chicago Pneumatic Tool Co. 

Cliff-Guibert Hose-Reel Co. 
Co. American Railway 

The Draper Co.  
Northrup Loonis 

Co. 

We are the pioneer manufacturers of 
America. Profit by our experience. We have passed 

and many others. 
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tem and one. two and three seated carria�es. 
T H E  H A Y NES-APPERSON C O . .  KOKOMO,  I N D .  

METHODS AND INSTRUMENTS USED 
in A�tronolliy.-An illustrated descripticn of the tele
scopes in the Lick ano Paris Observatories. 6 il Iustra 
tiOl l8. SCIKNT I �'IC A� Uatl(,A� SUPPLEMENT I . ·.l U .  
Price 10  cents. �'or sale by Munn & Co. and all news
deal er.s. Send for catalogue. -------------------
CHARTER ENG INE  Ii 
USED ANY PLACE BY ANY O N E  

FOR ANY PURPOSE 
FUEL-Gasoline, Gas, Distillate "'" 

Stat :onaries.  Portables,  E n g i nes and 4: 
P u m ps, H o i st e rs .... 

or State Your Power Needs 
CHARTER GAS E N G i N E  CO •• Box 1 48 .  STE R L I N G ,  I L L .  

WATERPROOF GLUE 
A NEW GLUE whioh is strictly WA TER

PROOF. Information and prices snpplled by the 

CASE IN  COMPANY OF AMERICA, 
. 74 JOHN ST. , N EW YOR K .  N .  Y _  

American Mutoscope & Biograph Co. 841N�o��lay, 

Store or Street lamDs 
C OST, 1/2 C E N T  P E R  H O U R .  

The best. clearest and most brilliant lights for store 
or slreet are furnished by the 

ARC lAMPS 
which have 450 candle power and burn from 12 t o  15 
bours with one filllng. r.rhey are air-pressure lamps 
with overhead generators. Every lamp is I'{uaranteed 
to do all we claim for It. When we say " 45t1 (;antlle 
Power." we mean it. Made ent irely of braB�, heaviest 
guage of any gasoline lamI'. and durable enough to last 
tifty years. Is on list of permitted deviceM of National 
Board of Underwriters. Non-explosive, no smell, no 
/!Illioke. }4�inished in nickel. Handsome in appearance. 

ABSOL U1'EL Y PORTAllLE. 
M A RT I N & M O R E H E A D ,  

STORE LAMP-Pat,nt,d. 6 1  West Wash i ngton Street, C H I C A G O .  ST"�Kr LA,III'-l'at,,, t,,,1. 

Carbide Feed FO� MEN 

.p!-!-AC������ioRs l JAMES MEANS' 
����

�O
�:
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:
� $2 I) 0 (TradS' " .. k) HOE ���tur.:::�i���:: 

State of Pennsylvania, faC'blwll" l� '-'er� Illcu. 
and by all other disin- • '" 
terested authorities __ ame.sJ1ellns · t2.'OShoe · They e m  b o d  y the EA KNOWN AND APPROVED BY THE PUBLIC FOR 23 YEARS No .,..,.,.<'" 
latest and most approved I * * 
principles of construe- $ 2.� SI-tOE S O L D  B V  L E A D I N G  " E T A I L IE Fl lB _ 
tlon, and are guaranteed • Made in a variety of styles and leathers. Sewed. Smooth innerSOles, 
engaged in the business Made in two weight. indieuted by '-.!y or H Distributed at wholesale by by the largest concern (;\ ® I t" be of perfect work- stamped upon the sole.. Be sure to buy the MORSE & ROGERS OF NEW YORK. � manship. weight best suited to your needs. 

Made from the best 
material by expert me
chanics. 

ECONOM ICAL AND SAFE. EASY O F  O P E RATION. 

J. B. COLT CO. , Dept. S. 
21 Barclay Street, New York. 

1 4 6  Franklin Street, Boston. 
189 La Salle Street, Chi cago. 

421 Chestnut Street, Philadelphia. 

Do You Know That Your Razor Has Teeth 
Its edge is not a straight, but a serrated l ine and the Oner 
the teeth t.t.e better the razor. Ordinary Mhaving lathers in
.iure these teeth by invisible corrosion. This is what puts a 
razor out of order, eompel1ing frequent stropping and honing. 

ELECTR.O SHAVING LATHER. 
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makes it cut easier, soothes the skin, i!oJ; easy to make and 
delightful to use. Send for free folder givillJil particulars. 
F. G. FOWLER &; CO., Bridlleport, Conn., U.S.A. 

full in�tructions wIlJ he 
given. Is also the best filler 
for open-grained woods. 
GUIl'PIN ll }�G. CO., Lock Box L, N e wark, � ew Y ork. 

(Inclose stamp for booklet.) 

RUNABOUT-Style A. 
The lightest practical Electric Vehicle on 

the market. 
It  embodies every good device found in 

modern Auto convey ances . 

Send ten cents in stamps, for the 
h a n d somest a n d  most complete hA uto Book" ever p u b l i shed o n  the subject of Automobiles. 

Illustrated pamphlet mailed free to any address 

The National Automobile & Electric Co. 
I N D I A N A P O L I S . I N D . 

1 1 1  � East 22d Street. 

" Pocket Kodak 
Portraiture " 

is the title of il daintily printed and 
instructive booklet about home picture 
taking, which has j ust been i ssued by 
the Kodak Press. The illustrations are 

all from the Kodak of 

Mr. Rudolf Eickemeyer, Jr., 
and include a number of his most charm

ing studies of child l i fe.  Free at the 
A'odak dealers ' or by mail. 

EASTMAN KODAK CO., 
Rochester, N. Y. 

J ESSO P 'S S T E E LTHB\��V 
f O R  TOO L S ,  S AW S  £. Te.  

W� � E S SOP & S O N S  � �  91 JOHN ST NEW Y O R K  
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