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A MONUMENTAL STRUCTURE . 
The opening of the new East River Bridge last 

Saturday marked the practical completion of what 
must ever be regarded as one of the most monumental 
engineering works of this or any age; for there is a 
certain sense in which this new highway, wider than 
many a city boulevard, that has been flung with so 
bold a hand from shore to shore of the East River, 
must be regarded as the greatest feat of bridge con
struction in the world. It is, of course, impossible in 
comparing great engineering works to say broadly 
that this or that one is the greatest or the most notable, 
One structure, like the colossal cantilevers that span 
the Firth of Forth above the ancient city of Edin
burgh, may claim the distinction of being the greatest 
of all bridges, on the ground that its individual spans 
are the 10nge'St ever built; and it is a fact that this 
structure contains two main spans, each of which is 
110 feet longer than the 1,600-foot span of our new 
East River Bridge, It might be argued that the 
Tay Bridge across the Firth of Tay, some forty miles 
to the north of the Forth Bridge, is entitled to the dis
tinction because of its great length, the steel piers and 
girders stretching in an unbroken line for two miles 
across the waterway. The new East River Bridge sur
passes all other great bridges in the great capacity 
of its suspended roadway, which not only has a 
clear width of 118 feet. but is double-decked, the 
total width of thoroughfare provided on the two decks 
amounting to 150 feet. This is nearly double the 
capacity of the old Brooklyn Bridge. which spans the 
same river about a mile and a half further to the 
south. There is no boulevard. nor any public thorough
fare, in Greater New York that can present such a 
scene of varied and voluminous traffic as that which 
will roll to and fro across the new structure, as soon 
as the necessary connections with our systems of 
transportation are made. There will be two tracks 
for elevated cars, four tracks for street railway cars, 
two 18-foot roadways, each of which, by the way, will 
be as wide as many a country turnpike, while over
head will be two fenced-off roadways for bicycle'S and 
two broad footwalks for foot passengers. So stiff and 
strong is the 1,600-foot span, so great is the inertia 
of the huge mass of steel framing and truss work of 
which it is built up, that when the bridge is loaded to 
its fullest daily capacity, it will hold the broad sweep 
on which its cables and floor system have been swung 
with so little variation of form, with such slight de
flections, that it would take an engineer's transit and 
level to detect them. 

IMPORTANT DEVELOPMENT IN ELECTRIC TRACTION. 
The advantages to be derived from the use of high

tension alternating current directly at the motors are 
well understood, and the memorable controversy which 
took place in London recently between the Ganz alter
nating-current system and the American direct-current 
system is fresh in the public mind. If high-pressure 
alteTnating current can be usen. directly at the motors 
of the car, it becomes possible to make a great re
duction in the cost of the line wire, and at the same 
time the cost of the expensive sub-stations and plant 
for the conversion of the alternating current to di
rect current is saved. The alternating polyphase mo

tor. however. has drawbacks which in many quar

teTS are considered to more than offset the advantages 
above referred to, and it was these considerations 
which led, in the case of the controversy of the equip
ment of one of the London underground railways, to 
the adoption of the low-pressure, direct-current system, 
as almost universally used in this country. Two or 
three months ago, however, reports reached us from 
Germany of a new single-phase e1ectric railway which 
was stated to be showing very satisfactory results. 
The single-phase traction motor, unless it develops 
some unforeseen difficulties, should enable us to secure 
all the advantages of transmission of the alternating 
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system with the advantages of convenience and flexi· 
bility of operation of the direc'�-current motor. We 
shall watch the performance of this new road with 
the greatest interest; for if they have produced in Ger
many a really reliable single-phase traction motor, 
they have taken a long step toward the practical ap
plication, the commercial application, of the high 
speeds which have recently been developed on the 
Berlin-Zossen line. 

THE CUNARD COMMISSION TURBINE TEST. 

The Cunard Turbine Commission has lost no time in 
prosecuting its work of gathering reliable data con
cerning the performance of the turbine as compared 
with the reciprocating type of steam engine. Al
though the commission is examining each type of tur
bine whose design or performance renders it worthy 
of their consideration, their chief attention is natur
ally being directed to the work of the turbine afloat. 
Because of the difficulty of securing, in the case of 
marine engines, an exact measure of the work done, 
it has been decided to choose as a basis of comparison 
the actual performance of two sister ships, one 
equipped with the turbine, the other with the recipro
cating engine_ Accordingly, two steamboats of the 
London, Brighton and South Coast Railway are to be 
chartered and subjected to a highly scientific compara
tive test in service_ The two boats were built at the 
same yard. and the lines of both were drawn upon data 
furnished by experiments in the model tank One of 
them, the "Arundel,'" is a twin-screw vessel driven by 
reCiprocating engines; the other, the "Brighton," is 
equipped with the Parsons turbine. The expert char
acter of the commission, and the great care that will 
be exercised to exclude any disturbing factors from the 
comparison, will render their report one of the most 
valuable of its kind that have been rendered in recent 
years. 

A NEW STEAM MOTOR CAR FOR RAILROADS. 
Another development of the motor-car system for 

operation upon the local sections of a trunk railroad 
line, has been inaugurated in Great Britain upon 
the Great Western Railroad. The section selected for 
this new service is a distance of seven miles in length, 
extending through the Stroud Valley between Chalford 
and Stonehouse. The Great Western is the second rail
road in England to adopt this system of catering to 
the traveling public in connection with short-distance 
traffic, the pioneer railroad being the London & South
Western, which introduced a similar service upon the 
Flatton local line of its system, and which we fully 
described at the time in the SCTENT1FIC A�fERICAN. 

Steam has also been adopted upon the Great Western 
vehicle as the propelling power, but the design of the 
vehicle is very dissimilar to that of the rival com
pany, while furthermore its functions are different. 

The cars have been constructed from the designs of 
Mr. C. J. Churchward, the locomotive superintendent 
of the Great Western Railroad, and each vehicle is 
self-contained. The coach measures 57 feet n inch 
from end to end, by 8 feet 6 %, inches wide, and 8 feet 
2 inches in height (inside measurement). It is carried 
on steel underframes, supported upon two four-wheeled 
bogie trucks, one at either end. The forward bogie 
truck carries the engine and boiler. The wheel base 
of the coach is 45Yz feet, and the motor bogie is 8 
feet long, and the carriage bogie has a length of 8% 
feet. 

The car is divided into the passenger compartment 
and a small cab forward for the engineer or driver. 
The former is 39 feet in length and has accommodation 
for 52 passengers. The structural framing of the ve
hicle is of Baltic and Canadian oak, with paneling of 
Honduras mahogany on the upper part of the outside, 
while the lower part is incased with narrow match 
boarding. 

The compartment is well appointed. The finishing 
work is in polished oak, and the roof is painted white 
with blue lines. The passenger seats are arranged 
longitudinally on either side of the vehicle near the 
ends, with cross seats in the center, the former havIng 
space for 36 passengers and the latter for 16 passen
gers. The seats are composed of woven wire with 
plaited rattan cane. The longitudinal seats are ar
ranged in groups of three, each capable of seating 
three passengers. Depending from the roof on either 
side are brass rails attached to pendants, carrying 
leather hand loops to assist the passengers in walking 
through the' coach while in motion. The car is entered 
at the rear end through a vestibule, 4 feet long, fitted 
with steps to facilitate passage to the car. Sliding 
doors of polished oak with glass panels allow commu
nication between the vestibule and the passenger com
partment. The cars are illuminated with 14 candle 
power gas lamps, the gas for which is stored in cylin
ders carried on the underframe. 

The motor is placed underneath the vehicle upon the 
leading bogie truck. Steam is supplied from a ver
tical boiler with cone top, 9 feet 6 inches in height by 
4 feet 6 inches in diameter, fitted with 477 fire tubes of 

1% inches diameter. The working pressure is 180> 
pounds per square inch. The motor has 12 x 16-incn 
cylinders. It is attached horizontally to the bogie' 
frame, and it drives the trailing pair of wheels, which_ 
are coupled to the leading pair of wheels. The di .. 
ameter of the wheels is 3 feet 8 inches. The cylin
ders have balanced slide valves on top, and the valve
motion is of the Walschaert type. With the boiler 
working at 180 pounds pressure to the square inch, the 
tractive force is 8,483 pounds. The water for the boiler
is contained in a tank having a capacity of 450 gallons,. 
carried under the car. Steam is generated by coal 
fuel. Although the engineer's compartment, which is· 
12 feet 9 inches ;11 length, is placed at the forefront of 
the vehicle, the car can be driven from either end. 
Hand and vacuum brakes are fitted to each bogie, and 
these also can be operated from either end. For the 
convenience of the conductor and engineer, electrical 
communication between the two is provided. Alto
gether, the coach, as may be realized from our illus
tration, resembles an ordinary street railroad vehicle. 

The functions of this car are different from those of 
the ordinary railroad train. In addition to stopping 
at the scheduled stations, it will also stop at inter
mediate level crossings for the convenience of passen
gers. The passengers will pay their fares on the car. 
and receive tickets. This arrangement has been adopt
ed to meet the requirements of thll passengers residing 
in the valley through which the track extends. Alto
gether, some 40,000 people live along the seven miles· 
between Chalford and Stonehouse, and the existing sta
tions in some instances are located at long distances 
from the homes of the passengers, so that the stop
pages at intermediate points will prove very convenient. 
Although the district through which the track runs 
is, comparatively speaking, densely populated, yet the 
demands are not sufficient to render an ordinary train 
service remunerative, and this motor-coach system has 
been adopted as a more economical and satisfactory 
means of cheap and rapid transit. At present it is. 
only intended to maintain an hourly service in either
direction, but this will be accelerated as the traffie 
demands increase, 

The trial trip was made with a full load, and the 
vehicle was always under the complete control of the 
engineer. Even when stopping at the level crossings. 
on steep gradients, the coach was readily restarted. 
and the brakes proved highly efficient in holding the 
car stationary under such conditions. 'This innova
tion is purely an experiment, but should it prove suc
cessful in coping with the traffic demands upon this 
short section, it will be developed upon other local lines 
of the system, where an ordinary train service is main. 
tained in many instances only at a heavy loss to the 
railroad company. These motor coaches will also 
prove valuable feeders to the trunk roads of the system. 

• •• • 
THE NEXT CONGRESS OF AMERICANISTS. 

The Fourteenth Annua:l Congress of AmericanistEt 
will be held at Stuttgart from Thursday, August 18. 
to Tuesday, August 23, 1904. The matter of arrang· 
ing the Congress has been intrusted to Count von Lin
den, Prof. von den Steinen, and Prof. SeIer. The sub
jects to be discussed by the Congress relate to the 
native races of America, their origin, distribution, his
tory, physical characteristics, languages, inventions. 
customs, and religions; the monuments and archreo
logy of America; the' history of the discovery and oc
cupation of the new world. Special correspondence 
relating to anthropology and ethnography is to be ad
dressed to Prof_ Karl von den Stein en, Berlin-Charlot
ten burg, Hardenbergstrasse 24. Correspondence re'
Iating to archreology, to the history of the discovery 
of the new world, and' to Central American subjects 
should be addressed to Prof_ Eduard SeIer, Steglitz. 
near Berlin, Kaiser-Wilhelmstrasse 3. The meetings' 
of the Congress will be held at the Festiv Hall of the 
l(oenigsbau. 

.. f .... 

A native fuel that is largely used for steam raising in 
India is Seebpore coal. The following are the results 
of tests which have been carried out by Mr. Fredk. 
Grover, A.M.Inst.C.E., with this fuel: Duration of 
test, six hours nine minutes; number of boilers in use. 
six; type and dimfmsions of boilers, two-flued Lanca
shire, 8 feet by 30 feet; draft at base of chimney, 1 
inch of water; draft in the main of flues, % inch; 
total number of pounds of water evaporated, 180,000; 
total number of pounds of coal used, 22,570.5; actual 
evaporation per pound of coal, 7.97 pounds water; 
evaporation from and at 212 deg. F_-equivalent-
9_15 pounds water; maximum possible evaporation by 
calorimeter, 12_5 pounds water; percentage of ash 
drawn from boilers, 16.7; percentage of ash from calori
meter, 11.5; original feed temperature, 100 deg_ F.; 
feed temperature after heating by exhaust steam, 138 
deg. F.; feed temperature leaving economizers, 240 
deg. F.; coal fired per square foot of grate area, 
19_1: total efficiency of the plant, 73 per cent; pressure 
of steam in boilers. 125 pounds per square inch; per
centage of CO" in main flues, 8.4 per cent. 

© 1903 SCIENTIFIC AMERICAN, INC



THE DEATH OF HERBERT SPENCER. 
On December 8 Herbert Spencer, heralded as the 

"last of the great thinkers of the Victorian age," pass
ed away at the age of eighty-three. 

Herbert Spencer was born at Derby on April 27, 
1820, the son of William George Sllencer, a distin
guished teacher of mathematics. He was educated by 
his father and by his uncle, the Rev. Thomas Spencer, 
a liberal·minded clergyman. At the age of seventeen 
he worked for the London and Birmingham Railroad 
as a civil engineer, following the profession with some 
little success. He assisted his father in philosophical 
experiments ; and on his own account he began an 
enthusiastic study of the insect world, which resulted 
in a splendid collection of winged insects. The study 
of botany engaged no little of his time. He invented a 
new style of botanical press, and devised other im
provements in botanical apparatus. His inventive 
faculties also found expression in the construction of 
printing presses and the making of type by compres
sion of the metal instead of by casting. He was the 
inventor of the glyptograph style of engraving. 

It was in 1852 that Spencer began to write his elabor
ate essays on the evolution theory, ' with which hiS 
name will ever be associated. At first his written 
work met with scant success. The publisher of his 
"Social Statics, or the Condition Essential to Human 
Happiness," had the first edition on his shelves for 
fourteen years before he sold it. The edition of "Prin
ciples of Psychology," one of the best known of his 
books, wa� disposed of only after the lapse of twelve 
years. 

Although the public was slow to recognize Spencer, 
it must be confessed that English philosophers held 
out a helping hand to him. John Stewart Mill offered 
to assist him in Circulating hi!! writings by raising a 
guaranty fund to indemnify the publishers. Spencer 
declined the offer, preferring to allow his books to win 
recognition on their own merits. 

It  was in 1860 that he first announced his celebrated 
philosophical system of evolution. Coming, as it d id, 
soon after the appearance of Darwin's "Origin of 
Species," when the public's interest was more or less 
aroused In the subject, his views met with somewhat 
heartier accord than had been their lot before. 

To the 'credit of Americans be it said that they were 
among the first to appreciate properly the philosophic
al merit of Spencer's work. Indeed, American students 
have been among his most ardent supporters. They 
enthusiastically adopted his views, bought his books, 
and fought for his ideas. How great was the apprecia
tion of Americans for Spencer's contribution to the 
theory of evolution was shown at the time of the phil
osopher's visit to America in 1882, an event rendered 
memorable for a remarkable address on relaxation. 
It was in this address that he divided social life into 
three stages-war, work, and relaxation-and declared 
that men were overworking themselves absurdly. "w� 
hear tO.o much of the gospel of work," he said. "It is 
time to preach the gospel of relaxation." He himselr
carried out his own theories of relaxation, working in 
late years only three hours a day-work which was 
spent on his "Synthetic Philosophy," published in 
1896. The Athenreum Club was the scene of his recrea- . 
tions. There he went to drink tea, to smoke mild ci
gars, and to play billiards, a game in which he had 
acquired no little mathematical skill in planning his 
shots. It was in the Athenreum billiard room where 
an epigram was uttered which has since become fam
ous. Spencer had been playing billiards with a mem
ber who knew little of mathematics, but who did know 
how to play billiards. The unmathematical member 
.beat the mathematical Spencer at the first game of 
billiards. Spencer tried again. The second game 
was another defeat for the philosopher. S.I,>encer 
walked over to the rack, put his cue up, and remarked 
to his opponent : "Sir, to play a good game of bil
liards is a mark of a well-rounded education ; to play. 
too good a game of billiards is a mark of an ill-spent 
youth." 

It hardly falls within the province of this journal 
to give an estimate of Herbert Spencer's philosophical 
work-work which was done largely in the field of 
speculative rather than in applied science. What 
the world owes to him chiefly is the destruction of old 
prejudices and traditions, the forcing of educators to 
make allowances for youthful immaturity in the bring
ing up of children. He did what he could to intro
duce a more rational consideration of thin�s, particu
larly in the sphere of religion. Perhaps the book 
by which he is best known is his "First Principles," 
issued at his own expense in 1862-a book which 
brought him into notice, it is true, but which made 
him the object of a storm of abuse from philos.ophical 
conservatives. His argument that force never disap
pears, but is only transferred, is now a commonplace 
scientific axiom, but in his day it was the height of 
impiety. His "Principles of Psychology" shows how 
much he owed to Darwin, particularly in the physiolog
ical point of view which he took. It was only after 
lu� had issued the prospectus of his "System of Syn-
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thetic Philosophy" that he was recognized as a teacher 
of the doctrine .of eVQlution. 

Herbert Spencer was an Englishman to the manner 
born-cold, self-contained, rather narrow in his PQint 
of view tQward foreigners. He never deigned to learn 
a foreign language. Perhaps his rather contemptuous 
dismissal .of Kant's philoSQphy may be partly explained 
by this singularly British attitude. He refused mem
bership .of all scientific academies. For him it was 
most remarkable that he ever undertQok to _ travel tQ 
America. The reason is probably to be fQun<;l., as we 
have said before, in the enthusiastic recepti(m accQrd
ed by America to his wQrk. He was not much of a 
reader, although his wQrks are erudite tQ.· a .degree. 
Most of the facts presented were cQllected by assist
ants. His intensely British character caused him to 
become a mQst vigorous opponent of socialism. He 
lQoked upon mankind as the highest fQrm of special
izatiQn in nature, and WQuld hear nQthing of restrict
ing . the liberty of

' 
the individual mQre than was abso

lutely necess��Y for the cohesiQn of sQciety. Of the 
works.cQmposing his philQsophical system, the follQw
ing deserve particular mention: 

"First Principles," 1862 ( sev�nth, edition, 1889): 
"The Principles of Biology," two vQlumes, 1864 ( fQurth 
editiQn, 1888) ; "The Principles of .Psychology," tWQ 
volumes, 1872 ( fifth edition, 1890) ; "The Principles .of 
SQcioIQgy," one vQlume, 1876 ( third editiQn, 1885) ; 
"CeremQnial InstitUtiQns," 1879 ( third edition, 1888) ;  
"Political InstitutiQns," 1882 ( secQnd editiQn, 1883) ; 
"Ecclesiastical InstitutiQns," 1885 ( secQnd editiQn, 
1886); "The Data .of Ethics," 1879 ( fifth editiQn, 
1888); " Principles .of Ethics," 1892.  Mr. Spencer's 
.other wQrks published since 1860 were as follQws: 

HERBERT SPENCER. 

"Education-Intellectual, MQral, and Physical," 1861 
( twenty-third editiQn, 1890 ) ; "Essays-Scientific, Po
litical, and Speculative," tWQ vQlumes, 1858-1863 
( fQurth edition, three vQlumes, 1885) ; "The Classifi
catiQn .of the Sciences, tQ Which Are Added ReasQns 
for Dissenting from the Philosophy .of, M . . Comte," 
1864 ( third editiQn, 1871) ; "The Study .of 'SQ�iQIQgy:� 
1873 ( eleventh editiQn, 1885), and :"The Man versus 
the State," 1884 ( eighth thQusand, 18S6 ) .. 

. ' .. ,� ' .. 
DEATH OF REAR AD:':IRAL BANCROFT' GHERARDI • .  

Rear Admiral. BancrQft . Gherardi, ret�red, died at 

StratfQrd, CQnn.,., Q�l,. the, 1.oth, ·instant, .,where he had 
lived fQr several.,ycars. He retired. frQm active service 
in 1894. He was bo�n NQvember.10, 1832 . . His father 
was .of Italian des�.ent, and his mQther was a sister .of 
George BancrQft, the histQrian. . He was a graduate .of 
the Annapolis Academy. In 1858 he was navigating 
.officer of the "Niagara;' at the laying .of the first 
Atlantic cable. 

Duringthe .. civil ;war, in JulY, 1862, he became lieu
tenant�commandeT .. while attached tQ the. SO\lt.h Atlantic 
blockading squac;lrQn, aHd �as' first ,engaged in active 
war at FQrtMacQn. 

In the.battle QfMQbile Bay, Gherardfs vessel, . the 
"PQrt RQyal," which was, with the "RichmQnd," lashed 
�o Calltain Jenkin's vessel, was .ordered· cast off and 
gave chase' tQ the rebel- gunbQats "MQrgan, " "Gaines, "  
and "Selma, " drawing their.,fire frQm the United States 
fleet, and materially assisting in Farragut's victQry. 
In this actiQn he distinguished himself fQr his cQQlness 
and bravery. 

In 1866, becoming commander, he was stationed at 
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the Philadelphia navy yard and remained there till 
1870. In August, 1887, he was commissiQned tQ the 
rank .of rear admiral and was .ordered tQ the command 
of the New YQrk navy yard. In 1889 he became com
mander in chief .of the NQrth Atlantic Squadron. In 
1893 he, with the fiagship "Phi'ladelphia," had CQm
mand .of the naval parade in the NQrth Rivet, which 
was very successfully carried .out. 

Admiral Gherardi was at the
' 

BarbadQs when the 
trouble with Chile .occurred, and distinguished himself 
by the celerity with which he assembled our naval 
fQrces in readiness for threatened war. His last public 
appearance in StratfQrd was when he represented .on 
the platfQrm the United States navy at the uniQn 
church McKinley memQrial services, September 19, 
1901. He was cQnspicuQus in promoting the develQP' 
ment .of the present modern navy. 

...... 

SCIENCE NOTES. 

The Cinematograph seems to have been rather suc
cessfully used by Paris surgeQns for a very novel pur
PQse, namely, that of exhibiting tQ medIcal students 
hQW typical surgical QPeratiQns shQuld be carried 
out. 

AlcQholl, suitable as a substitute fQr .ordinary alc.o
hQl, is .obtainable, accQrding tQ a German inventor, frQm 
freces by submitting the freces tQ dry distillatiQn, ab
sorbing the gases prQduced in water, and distilling 
the mixture thus obtained. The residues from this 
last distillation may be used as the medium fQr absQrb
ing the gases. 

In a recent dissertatiQn President EliQt, .of Harvard, 
states that "the whQle stQre .of knQwledge nQW avail
able is tQO vast fQr any man to master, thQugh he had 
a hundred lives instead .of .one, and its grQwth in the 
nineteenth century was greater than in all the thirty 
preceding centuries put tQgether. Culture, 
therefQre, can no lQnger imply a knQwledge .of every
thing-nQt even a 'little knQwledge of everything. . It 
must be content with general knowledge .of some 
things; and a real mastery .of some small portiQn .of 
the human stQre." 

Roman relics have recently been dug up in the 
heart .of Paris. The distinguished French archreolQ· 
gist. Charles Magnew, has made excavations in the 
Rue Cassini, where he had long suspected there lay 
remains .of old Roman glories. He discQvered the 
cover .of a tQmb .on which is sculptured in bas relief 
a RQman blacksmith, wearing his aprQn. In his left 
hand he brandishes a long pair of pincers and a fQr
ceps. The right arm is brQken .off, but prQbably 
held a hammer. Mr. Magnew judges from the style 
.of the wQrk and from a piece .of mQney .of the time 
.of NerQ fQqnd near the tomb, that the wQrk is .of 
the first century. 

.... - . 

THE CURREN T SUPPLEMENT. 

On DeceJ;nber 19, the great bridge which for thll 
past seven years has been in CQurse of cQnstruction 
acrQGS the East River was opened with apprQpriate 
ceremQnies by the MaYQr of New YQrk. 'The bridge 
spanning the river from the fQQt .of Delancey Street, 

Manhattan, tQ the fOQt .of SQuth Fifth and SQuth Sixth 
Streets, BroQklyn, has a tQtal length .of 7,200 feet. 
FrQm anchorage tQ anchQrage this huge structure has 
a clear width of 118 feet, providing two elevated rall
way tracks, and tWQ l!HQot roadways, two fOQtpaths, 
and tWQ bicycle paths. There is nQ bridge In the 
wQrld that can cQmpare with this in carrying capac
ity. In the current SUPPLEMENT, NQ. 1459, will be 
fQund what may well be cQnsidered .one .of the mQst 
exhaustive accQunts .of the cQnstructiQn .of this bridge 
frQm the engineering standpQint, an account which is 
the result .of a constant study of the bridge from the 
time excavatiQn was first . begun to the time when 
Mayor LQw-dedicated it to the public. AmQng the 
.other articles of the issue may be mentiQned a mQst 
interesting .one by PrQf. Fischer .on "MechaniCS as 
Exemplified in the Human l<'Tame. " 'The Lebaudy air· 
ship disaster is described and illustrated. The usual 
trade nQtes and miscellaneQus nQtes will be fQund In 
their custQmary places. 

... e .• 

The death is repQrted .of James N. Skinner, the in· 
ventQr .of the well·knQwn Skinner chuck and a number 
.of .other mechanical CQntrivances. At different times 
he was cQnnected ,with the Springfield ArmQry and 
HQwe Sewing Machine CQmpany ; but afterward went 
with the E. HQrtQn CQmpany, at Windsor LQcks, bui'ld
ers .of chucks. He was with this CQncern fourteen 
years, during which time Mr. Skinner tQok .out a num
ber of patents, relatiJ;lg principally tQ chucks. He en
gaged in the manufacture .of chucks of his .own design 
in 1880, and seven years later the Skinner Chuck CQm
pany was organized, and since that time he had been 
with the CQmpany in the capacity .of superintendent 
and directQr. Mr. Skinner's death tQQk place .on No

vember 8 at New Britain, Conn. 
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THE LAUNCR OF TRE NEW TRANSATLANTIC LINER 
" BALTIC." 

BY HAROLD J. SHEPSTONE. 

The White Star Line have added another great vessel 
to the fleet of the International Mercantile Marine 

Scientific American. 
The new vessel will be well appointed, the Interior 

arrangements and decoration being similar to those 
carried out on the "Cedric." Being larger, the accom
modation will be even more commodious; the first
class dining-saloon, for instance, will be several feet 

Company in the "'Baltic.'·' 
She is 1,930 tons larger 
than her sister ship, the 
"Ced,ic," making her far 
and away the biggest vessel 
ever built. Over a:ll the 
"Baltic" has a length of 
725 feet 9 inches, a breadth 
of 75 feet, and a depth of 
49 feet. Her gross tonnage 
will be nearly 24,000 tons, 
her capacity for cargo 
about 28,000 tons, and the 
displacement at her load 
draught 39,800 tons, more 
than double that of any 
battleship afloat.'. It is in
teresting to compare these 
measurements with those 
of other large ships. They 
work out as below. 

�------------------------------------------- -------

[jECEMBERIg� ilg03. 

ders 33 inches, 47% Inches, 68% inches, and 98 inches 
in diameter, with 5 feet 3 inches stroke. Steam is sup
plied at a pressure of about 210 pounds by eight double
ended boilers, each about 16 feet by 19 feet 6 inches, 
which will drive the monster· at a speed of from 16% 

to 17 knots per hour. 
Compared to thf> Ger

man fliers, the "Baltic" is 
a decidedly slow boat. 
She . is nevertheless a 

money earner. Her work
ing expenses must be less 
than half those of say the 
"Kaiser Wilhelm I I .," 
while she will carry 
nearly doulYle as many 
passengers besides 28,000 
tons pf cargo. It  is we'll 
known that the "Baltic" 
was insured by her own
ers against construction, 
launch, and trial risks for 
slightly over $1,500,000. If 
this figure can be taken as 
any guide to the cost of 
such a vessel, she is cheap, 
reniembering that the bills 
for the "Kaiser Wilhelm 
II." totaled $6,500,000. 

The launching, consider
ing the nature of the event, 
was a comparatively quiet 
affair. The attendance 
was fairly large, but not 
nearly so large as it should 

Length, 725 ft. 9 in.; beam, 75 ft.; depth, 49 ft. ; .displacement, 39,800 tons ; speed, 16l1i knots. 
It is interesting to note 

that the tonna,.ge of the 
White Star fleet now 
amounts to the huge total have been when we con-

sider that the largest ship in the world was about to 
be released from her pOSition on the stocks and 

Length. Breadth. Depth. Gross Displacement. Speed, 
Ft. In. Feet. F�et. Tonnage. Tons. Knots. 

"Baltic" . . . •  725 9 75 49 24,000 39,800 16J1i to 1'1' 
.. Cedric" . . . ... 700 0 75 49 �,970 37,870 16 
"Kai8er 

Wilhelm II" 706 6 72 44 �,OOO 26,000 -23 
"Deutschland" 684 0 67 44 16,000 23,� 23.5 

* Contract speed. 

entered upon her work as a world's carrier. She 
glided slowly but gracefully. into the river, and 
was brought up to her 
berth alongside the wharf 
with very little assistance 
from the tugs; in fact, 

·
she 

was considerably helped by 
the aid of the wind, which, 
at the time, was blowing a 
perfect gale. 

It wiJIl be seen at once 
that the new liner is near
ly 20 feet longer than the 
express steamer "Kaiser 
Wilhelm II .," and over 
3,000 tons bigger tonnage 
than her sister ship, the 
"Cedric." She confirms 
the White Star Line's rep
utation of turning out the 
biggest thing afloat, a feat 
which this company have 
now achieved on four oc-
cas ions since 
1899, when it 

January, 
launched 

the famous "Oceanic." 

THE "BALTIC," THE LARGEST SHIP AFLOAT. 

longer. It wil'l be situated on the upper deck, extend 
the fun width of the ship, 75 feet, and will be ex
ceptionally lofty· and airy. It will seat 370 persons. 
Altogether, there will be accommodation for nearly 
3,000 passengers, besides a crew of about" 350 . 

The "Baltic" is constructed on the cellular, double
bottom principle, and is· divided into many water-tight 
compartments, exceeding all officia:l requirements in 
this respect. The engines will be of the Harland & 
Wolff quadruple-expansion balanced type, having cylin-

of 350,000 tons. It consists of 29 steamers, of which 
25 are fitted with twin screws, and possesses no fewer 
than 21 vesse'ls of over 10,000 tons each, including 
three of over 20,000,· one of 17,000, and two over 
15,000 tons. One can well remember the controversy 
in shipping circles on the wisdom or folly of build
ing vessels 700 feet long when the first 700-footer was 
launched, only a few years ago. It  would seem that 
the 800-foot boat is a decided possibility in the near 
futu re. • Curiously enough, however, while· builders 

are increasing tRe length 
of .their vessels, the widths 
and depths, particu'larly 
the latter, are being but 
very cautiously extended. 
The fact is, it is purely a 
question of haTbor ·accom
modation. A draught of 
nearly 40 feet is a serious 
matter, even for ports like 
Liverpool and New York. 

••• 
Jl SECTIONAL STEAlIIER 

FOR OUR COLONIAL 
POSSESSIONS. 

·This ship has a length of 
704 feet and a gross ton
nage of 17,000 tons, or 7 ,-· 
000 tons less than the 
"Baltic:" A growth of 
seven thousand tons in 
less than five years 
must be regarded as a re
markable aChievement, and 

THE NEW SECTIONAL STEAlIIER "PONTONIER " FOR THE U. S. ARlIIY IN THE PHILIPPINES. 

The accompanying illus
tration shows a vessel pre
senting something of a 
novelty in marine construc
tion, which has been in
duced indirectly through 
our recent "imperialism." 
Since acquiring the various 
outlying posseSSions, and 
particularly those lacking 
the development of civi'l
ization, our Army Depart
ment has become cog
nizant, even through its 
short experience, of the 
necessity for improved 
facilities in the handling 
of men, provisions, and 
munitions of war on army 
transports. A tender which 
could be taken aboard and 
transported bodily would 
have insufficient capacity ; 
and the need for a larger 
boat therefore' conceived 
the building. of a sectional 
craft with certain new fea
tures to be introduced. 
Numerous boats of the sec
tional type have been con
Rtructed, some of consider
able size, but with the 
intention of providing for 
one handling, and that 
they could be assembled 
where the facilities of 
shipyards and shipbuilders 
wou'ld be available. Our 
new possessions. are lack
ing in such facilities ; .and 
again, it might be required 
to put the sectional boats 
in commiSsion on short 
.(Oontinued on page 463.1 

. an example of the wonder-
ful progress in modern 
shipbuilding. Twenty years 
ago there was only one 
steamer, except the "Great 
Eastern," which measured 
more than 8,000 tons gross. 
One has to remember, per
haps, that the great Cun
arders win probably meas: 
ure over 24,000 tons, but 
there is still time for· the 
owners of the White Star 
Line to build another ves
sel larger than the "Baltic" 
before . the Cunard steam
ers. are launched. 

The "Baltic" �longs to 
the same' class of ships to 
which the "Cedric," "Celt
ic,'.' and "Oceanic" belong. 

. She will be famous for her 
qarge carrying capacity, 
and her steadiness in 
rough weather rather than 
for her speed. 

TRE "PONTOJJIER" AFLOAT 1:5 TRE DETACHED COlfDITION. EACR SECTION IS CAPABLE OF FLOATma 
DrDBlI:5DI.TLl'. 

© 1903 SCIENTIFIC AMERICAN, INC



DECEMBER 19, 1903. 

THE NOISE OF LIGHTNING. 
BY PROF. JOHN TROWBRIDGE. 

Some recent experiments in the Jefferson Physical 
Laboratory show in a striking manner that the as
totmding noise of a lightning discharge is largely due 
to the dissociation of water vapor; 
moreover, the length of such discharges 
is greatly modified by the amount of 
moisture present in the clouds. This 
latter conclusion seems almost self-evi
dent ; '  but the following experiments 
brought out the fact with what may be 
truly called dazzling distinctness. 

The experiments grew out of my long 
study of the 'spectrum of water vapor ; 
and abandoning for the nonce the baf
fling study of ' the spectra of water vapor 
in glass and also quartz tubes, I re
solved to. study the spectrum produced 
by electrical discharges of great quan
tity in air saturated by moisture. In 
order to obtain such discharges I used 
a storage battery of twenty thousand 
cells to charge large glass condensers. I 
also had a transformer constructed 
which was excited by an alternating 
current of 110 volts . This transformer 
has several interesting features. 

It consisted in the IQ.ain of nineteen 
fiat bobbins of fine wire slipped upon a 
laminated iron core. The bobbins are 
one foot across and three-quarters of an 
inch thick ; 'and are separated from each 
other by plates of glass one-eighth of an 
inch thick. No insulating or otherwise 
protecting covering is placed upon the 
exposed portion of the coils. The open
ness of the construction permits of 
many methods of jOining the coils for 
quantity or intensity ; and also permits 
of the easy removal of any bobbin which 
may become defective. 

Scientific American 
posal of the investigator in spectrum analysis trans-, 
formers of the magnitude employed by the Niagara 
Construction Company. The transformer I have de
scribed was excited by six amperes, and gave a spark 
of great body of two inches when Leyden jars were 

Fig. I.-The Transformer. 

used. Fig. 1 is a photograph of the 
transformer one-fourteenth natural 
size. 

At flrst sight it seems possible to 
study the spectrum of water vapor by 
causing electric sparks to pass from one 
surface of water to another ; in other 
words, by employing water electrodes. 
It is, however, practically impossible 
to cause an electric spark of high elec-

a heavy cloth a.round the ears. The striking distance/ 
of the sparks was increased by the employment of 

the wet terminals from two inches to four. The 
deafening noise was probably caused by the explosion 
of the hydrogen and oxygen gases produced by the 

dissociation of the water vapor. The 
noise of lightning discharges is doubt
less enhanced in the same manner by 
the presence of great moisture in the 
clouds. Fig. 2 is a photograph of the 
electric discharge between water termin
als, extending over the wetted surface. 

Fig. 3 shows the spectrum of water 
vapor at r+mo!lpheric pressure, togeLher 
with other atmospheric lines. Thi� 
spectrum must be regarded as the spec
trum of lightning when the lightning 
discharge takes place in regions not 
lJl<)Ie than a mile high and between 
douds heavily laden with moisture. In 
the photograph, A represents the portion 
of the sun's spectrum near the- two great 
HH lines, the strongest lines in the solar 
spectrum. B is the spectrum of water 
vapor with characteristic doublets ; 0 
and D are spectra d atmospheric air, 
showing traces of vapor . 

_ .... 
AN OPTICAL PYROMETER. 

In our various industries, accurate 
lJleans are prov ided for determining the different pro
perties of the various materials which enter into the 
construction of the finished product. Lengths are 
measured with the greatest accuracy by aid of delicate 
micrometers ; weights by scales of various degrees of 
delicacy ; densities by hydrometers ; and the composition 
of the various materials by chemical analYSiS, etc. ; but 
while the lower temperatures are read by the aid of the 
mercurial thermometer, in these industries, the higher 
temperatures seem to have been guessed at, or meas-

ured by skilled observers. The operators 

• , "  ",��- �'I-. t. .). ", .. 3" I� " , • , "'�. ' ,. � ., .  c 

estimate these temperatures by the color 
or degree of incandescence of the ma
terials which are being heated. There 
are various pyrometers on the market 
for measuring these temperatures. Still, , . 

... - - - .... . • .- V' ..... '" 
in the general case, the old method 

J� 
seems to be' resorted to. 

A 

The coils are slipped upon the lamin
ated core of a closed magnetic circuit, 
and the electromagnets of the primary 
circuit of the transformer are on a por
tion of the magnetic circuit not em
braced by the bobbins of the fine wire 
circuit. By this arrangement I avoided 
a "short circuit from the secondary to 
the primary, and also the possible heat
ing due to long running of the primary 
current. This latter point is an impor
tant one to be considered in the con
struction of transformers for use in 
spectrum analysis, where several hours 

Fig.2.-The Electric Discharge Fig. 3.-Spectrum of Water Vapor at AtmospheriC Pressure, 

It is well kn own that the value of the 
finished product depends in a large 
lJleasure upon the accuracy with which 
the heat treatments have been conducted. 
For example, the strength of structural 
irons and the durability of steel rails de
pend largely upon the temperature at 

Between Water Terminals. Together With Other AtmospheriC Lines. 

of exposure are often necessary. Large 
wire was used in the construction of the, primary 
coils, a method of construction due to Dr. William 
Rollins, of Boston. The construction of this coil is 
an approximation to the magnitude of transformers 
used in practical employments of electricity. I am 
firmly convinced that physicists must enlarge their 
experimental appliances in order to study electro-disso
ciation. It would be even desirable to put at the dis-

.Determining the Temp�rature ot Beatel! Parts. 

THE NOISE OF LIGHTNING. 

tromotive force to leap from one surface of a liquid 
to another. For this reason it is rare that lightning 
strikes the surface of level water. 

I therefore, having saturated two pieces of wood 
with distilled water, wrapped them with cotton wool 
which was also heavily saturated with distilled water. 
When such terminals were separated a distance of 
four inches, a torrent of extremely bright sparks 
leaped across the interval. The noise of the discharge 
was deafening, and the operator was compelled to 
stuff his ears with cotton, and furthermore to wrap 

The ThermlHiage. 

A50PTIOALPYBOKUBB. 

which they have passed through the 
rolls the last time. The cost of ma

chining tools, as well as the quality of the fin
ished tools, depends in a large measure upon the 
temperature at which the steel has been annealed, 
and the keenness which can be given to the edge of 
tools, and also the length of time the tool can retain 
its sharpness, depends altogether upon the temper
ature at which it' is hardened and tempered. 

In many steels, the range of temperature at which 

Measurln, the Tempc:rature of a Haraening Furnace. 
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they can be successfully hardened is Tery small ; but 
in no steel can the best results be a.ttained in a varia
tion to exceed 50 deg. Fahr., whereas in most steels the 
variation of one-fourth this amount would prove in
jurious. 

Obser,vations have shown that the steels which are 
capable of producing the best tools are those which 
can be hardened successfully only within narrow lim
its of temperature. 

On account of the interest and importance of the cor
rect measurement of temperatures, each new pyrometer 
that comes out is of interest to the public just in 
proportion to its possibilities in filling the require
ments. The Morse TheTmo-Gage Company, of Tru
mansburg, N. Y., have brought out a thermo-gage which 
will be of considerable interest. This thermo-gage i s  
based o n  the comparison of color o r  degree of incan
descence. 

While these patents cover a multitude of forms in 
which the gage can be used, the form which is gener
ally used is illustrated. In further explanation of the 
construction of the gage, we would add that inside 
the lamp tube illustrated is provided an incandescent 
lamp with a large filament in the form of a conical 
coil. 

'fhis , filament is heated to the different degrees 
of incandescence corresponding to the different tem
peratures by an electric current taken from a stor
age battery. In the circuit of the lamp is included 
a delicate ammeter and a rheostat with finely-divided 
increments of resistance. With the aid of the rheo
stat the amount of current passing through the lamp 
can be regulated to any degree, and can be read on 
the scale of the ammeter. A table accompanies the in
strument, which will enable the operator to know 
the temperature of the filament by the readings from 
the ammeter. 

When this filament is superposed over the substance 
whose temperature is to be gaged, so that the substance 
can be viewed through the spirals, it will appear as a 
more or less bright spiral against said' substance if it 
is at a higher temperature than the substance ; on 
the other hand, if it is at a lower temperature, it will 
then appear as a more or less dark spiral against it ; 
but when the substance and filament are at the same 
temperature, then the filament will apparently be ob
literated from view, and appear to merge into that 
of the substance. This is because the rays then 
emitted by the substance whose temperature is to be 
gaged are identical with the rays emitted by the fila
ment, and therefore the eye detects no difference. 
This merging effect is a well-defined phenomenon, and 
will enable the operator easily to read temperatures 
accurate within 5 deg. Fahr. 

If it is desired to measure the temperature of any 
substance heated to incandescence, the substance is 
viewed through the lantern tube and the coils of the 
fi'lament, and the incandescence of the filament is 
changed by the rheostat until it merges into the sub
stance, when it will be at the same temperature as the 
substance, and the temperature can be read by the 
aid of the ammeter and the table accompanying the 
instrument. If, on the other hand, it is desired to 
heat a substance to a certain temperature, then the 
current is regulated by the rheostat unti'! the ammeter 
indicates the desired tempeTature ; then, as the sub
stance is heated, it is observed through the tube, and 
the instant that its temperature is such that the 
filament of the lamp .merges into it, it will be 
at the , desired temperature. 

• • • • •  
AN ODD CASTING. 

The accompanying photograph is a picture 
of a unique casting recently turned out by 
Daniel' Galvin, a skilled artisan and molder 
of this city. Mr. Galvin calls the design 
"The , Old Kentucky Home," and its chief 
claim to distinction lies in ,the fact that it 
was made at one casting. 

A few years ago Mr. Galvin created some
ihing of a sensatiOn among molders all over 
the country by turning out complete, at one 
cast, a .metal representation of the "Old 
Oaken Bucket." His latest aChievement, on 
which he worked for some months, at leis
ure moments, far surpasses his first effort 
in this line. 

"The Old Kentucky Home" is of brass. 
It  represents a cottage with a colonial front, 
surrounded by a yard and ' a panel fence. Every , detail 
of' this truly admirable piece of mechanIsm is complete 
and correct. It  seems almost impossible, even to a 
man experienced in the ' secrets of Mr. Galvin'S craft, 
that ' it. could have been produced, intact and entire, at 
a single, casting. No mo'lder who has examined it has 
been able to solve the riddle of Mr. Galvin's discovery 
in the line of castings. 

The base of the design measures 8 lf2 , inches , by 6lf2,. 
The fence is eight inches by six, and ' one inch in 
heIglit. The posts, paneIs, ' etc.; , are 'worked out with 
as much care as if the model were of large size. Th p. 
hQ�e proper is 3 %.  inches Ions, 3lf2 inches wide. <J.lld 

Scientific AIIlerican 
3 % inches in height. There are t,hree sets of steps, 
th ree doors, six windows, three rooms, three chimneys, 
and a dormer opening in the attic. The house is not 
solid, having an interior as perfect and symmetrical 
as the exterior. Even the air spaces in the garret 
above are worked out with a fidelity that is wonderful. 

Mr. Galvin is a well-te-do citizen and , popular ar
tisan. He is connected with a large local foundry 
and repair shop in a responsible capacity. 

• • • • • 
Ho'W Edison Perfected His Storage Battery. 

The writer of this lives near Edison's laboratory 
and is in a position to know something of what is 
gOillg on there. We believe that very few inventions 
have been so thoroughly worked out and perfected be
fore being offered to the public as this one. Not only 
once but repeatedly, within the long term during which 

DIAGR A.M OF THE THERMO-GAGE. 

Edison has been working on this battery, his associ
ates in the laboratory have been quite satisfied with 
it-have believed it to be practically perfect and have 
urged him to begin its manufacture for the market. 
But he has until now persistently declined-invented 
some new and apparently needlessly severe test for 
the battery; and in every case where any weakness 
whatever has developed even under extreme tests, 
not likely to be met with in practice, has gone to work 
again with inexhaustible patience and perSistence to 
overcome such point, of weakness; . 

Edison set out to remedy all these defects ( of the 
lead cell ) .  His battery is considerably lighter for a 
given power-uses no lead; power can be taken from it 
rapidly without injury-it has been short-circuited
and immediately afterward found in good working con
dition; it can be charged much faster-power for a 
forty-mile run for an ordinary car can be put into it in 
an hour without injury; it can stand idle indefinitely 
without deteriorating; it uses no acid. 

These results have been attained by what we know to 
have been a very exceptional and thorough process of 
step-by-step invention in which expenditure of time and 
of money have been literally disregarded-disregarded 
to an extent not possible with most inventors. 

These batteries have been put into all sorts of stand
ard electric vehicles and run-by men knowing abso-

, lutely nothing about them and only how to work the 
levers-over all sorts of roads, up hill and down, in all 
sorts of weather. A battery has been rigged up on a 
jack out in the yard of the laboratory so that when
ever the power was running-about ten hours a day-

AN ODD CASTING. 

it was continuously raised up and let fall upon some 
logs ; this was kept up for months to study the effects 
of far more severe jolting than can be given to it in 
service. A battery, after having its more delicate 
electrical connections taken off, was thrown out of a 
third-story window of the laboratory and then with 
nothing else done to it except put on the electrica.l 
connections, it was tested and found to be efficient. 
The men driving the experimental vehicles or, rather, 
the standard vehicles equipped with experimental bat
teries, were repeatedly given directions to start out 
>l,u d take every right-hand turn for seven turns re
�af(neilS of the road or where it led to, and then hom� 

again. These men drove the vehic les every day for 
many months and purposely gave them the most severe 
possible tests. In short, we know whereof we affirm 
when we say that it will scarcely be possible for any 
user to give one of these batteries as severe a test as 
they have received.-American Machinist. 

• • • 
(Jondltlons GovernlBg Entries In U nited States Cor 

the G ordon Bennett (Jup Race. 

The Automobile Club of America is open to receive 
entries for the cup race, upon the following conditions : 

1. Each entrant shall deposit with this club the 
sum of six hundred dollars. 

2.  The racing committee of this club shall decide 
which of the entrants may compete in the cup race. 
This decision may be arrived at by a contest, or by 
the committee without a contest. 

3. Any entrant who is not nominated by the racing 
committee for the cup race shall} have his

' 
entrance 

fee returned to him. 
4. Any entrant who, after being nominated for the 

cup race by the committee, does not start, shall for
feit his entrance fee of six hundred dollars. 

5 .  If  three entrants are nominated to take part in 
the cup race, each entrant shall have two-thirds of 
his entrance fee ( after deducting his proportion of the 
expenses incurred in holding the race ) returned to 
him, provided he starts in the race. 

6. If two entrants are nominated, each of such e'Jl
trants shall have one-half of his entrance fee ( after 
deducting his proportion of the expenses incurred in 
holding the race ) returned to him, provided he starts 
in the race. 

7. These rules are supplemental to the rules of the 
Gordon Bennett cup race, by which each entrant agrees 
to abide. 

• I . '  • 
Accident s to the Lebaudy and L a ngley Flying 

llIachines. 

Accidents which have lately occurred to the Le
baudy airship and the Langley aerodrome ( described 
respectively in our issues of December 5 and October 
1 7 )  have shown the weak points in both the "lighter 
than air" and the "heavier than air" types of fiying 
machine. The LebaudiY airship came to grief on No
vember 21, by being driven against some trees ' when 
making a landing, while tile Langley aerodrome was 
again launched over the Potomac River on December 
8 , with the result that it darted upward, described a 
ci rcle, and plunged into the river, striking bottom 
and being afterward pulled with difficulty out of the 
mud, whence it came in a demolished condition. Mr. 
Manly, the operator, fortunately escaped with a wet
ting. The accident was laid to the failure of the 
launching apparatus to work properly ; but as the 
reports state that the machine shot straight forward 
some yards before darting upwara ana turning a som
ersault, it would seem as if the launching apparatus 
was not so much at fault as that the operator was 
unable to control the aeroplanes, or, at any rate, to 
control them quickly enough to avoid disaster. This 
accident has put an end to Prof. Langley's experi
ments for the year, and it has again demonstrated 
that a flying machine constructed on the aeroplane, 
or "heavier than air," system, is an exceedingly diffi· 
cult thing to control. The Lebaudy disaster, which 
will be found illustrated in the current SUPPLEMENT, 
has shown the weaknesses of the airship type of tiy

ing machine, should a moderate' pulI of wind 
occur at an inopportune moment, when a 
landing is being made . 

..� . . . 
The Largest Public School. 

A new school is to be erected in Hester 
Street, between Essex and Norfolk Streets, 
and facing Seward Park, New York, which 
will be the largest in the world. It will oc
cupy 200 feet on Essex street, the same on 
Hester Street and 75 feet on Norfolk Street. 
The height, six stories, exceeds that of any 
present school. There are to be a basement 
and sub�cellar, and in the basement will be 
an auditorium capable of seating 1,600. The 
school will be able to accommodate about 
4,500 pupils. Altogether there will be 124 
classrooms. 

The building will be practically two 
schools, one for boys and ,the other for girlS. 
The entrance for the girls w1ll be , in Nor

folk Street and that for the boys in Essex Street. 
On the sixth floor will be a gymnasium, cooking 

room, workshop, two baths, lockers and , seven class
rooms. The exterior of the building is to be of buff 
and blue Indian,a limestone and the interior w1ll be 
finished in oak. It will he the first school . in this city 
to have elevators to carry the children to the upper 
stories. 

e . • .  e 

Each fruit grower of New York will be furnish� 
with a i'iadde:d barte!' by the State Commission to the 
World's Fair. The barrel will be packed by the grower 
and shipped to the Fair at State expenSe, 
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A SECTIONAL STEAltEB :rOB OUB COLOmAL 
POSSESSIONS. 

( Oontinued, from page 460. ) 
notice wherever the transport happened to be. These 
conditions necessitated further development of the sec
tional boat, to make it practical for assembling, with 
the members afioat, or when put overboard separately 
by the ship's derrick. The department issued a call 
for bids, stipulating the requirements, and leaving it 
with the bidders or builders to make their own plans 
and specifications, and to rely on their own ingenuity 
to fulfill the contract. The proposal coming from one 
of the New York yards, the Gas Engine and Power 
Company and Charles L. Seabury & Co., Cons., at 

Morris Heights, N. Y. , was accepted. The different 
members of the sections, with the varying size and 
weight, and the weight of the equipment they carry, 
must naturally have different displacements when put 
afioat, and be brought to a common waterline before 
attaching to each other. They must be quickly as
sembled, and under great difficulty at times when the 
sea is rough ; they must also have sufficient strength 
to at once become capable of operation, and . to stand 
the strain of the waves, with their own weight. In 
the length over all she is 80 feet ; beam, 18  feet ; 
draught, 3 feet 6 inches. A Ught draught is essential, 
as the greatest advantage would be realized ' in her 
use for embarking and debarking men, munitions, etc. ,  
' in waters which would not be navigable for vessels of 
great draught. With a full load her displacement will 
be 72 tons, on which the draught is calculated.  She is 
of steel construction throughout. With the steel deck 
each member becomes watertight or boxlike in form. 
The bow section is comparatively short, carrying der
rick and the anchor equipment, with chain and store 
'lockers inside. The quarter section, or that next to the 
bow section, serves both as a hold for the cargo and 
as quarters for the crew ; in fact, will berth twenty 
men if required. The third section carries the boiler, 
the coal bunkers, and a portion of the water storage. 
Her coal capacity will be thirteen tons, giving her a 
liberal running radius. On the top of this third sec
tion is also fitted .a pilot house ( portable) ,  with or 
without which the vessel may be operated. The sec
tion next aft the boiler, or fourth section, will carry 
the driving power intact, that is, the two engines, for 
she wi'll have two, their shafts, and the propellers, 
thus keeping them in perfect alignment and without 
danger of being disturbed. A portion of this section, 
measuring 11 feet 6 inches fore and aft, is cut off with 
an inside bulkhead to give quarters for the officers. 
The boiler is of water-tube pattern, and her engines 
two-cylinder or compound, measuring 6 inches and 1 2  
inches and having piston stroke o f  9 inches, capable 
of giving her a spe-ed of ten miles per hour. The fifth 
section composes the oval counter, which may or may 
not be ' used. As this section comes above the water
Une, its omission gives the vessel a square stern effect. 

When putting the vessel in commission, the boiler 
section will first be fioated, having the greatest weight . 
and establishing the waterline, and the others , may ' 
follow in order, working either fore or aft. They are 
fitted with sea va'lves, and sea water is admitted into 
their bottoms until they reach the common waterline. 
Two sections coming together have their ends fitted 
with cones of about 14 inches diameter, one set point
ing inward, the opposite pointing outward. On the 
deck of each section is fitted a small windlass with a 
steel cable which works on a differential system. The 
cable connects cones of one section to the other, and 
the windlass being operated, brings the four cones to
gether, one from each section engaging that of the one 
adjoining. . When all have been secured, the water 
ballast is removed by steam siphon connection, and 
they are reinforced by connecting bolts, one section 
to the other. The boat is now ready for use as soon 
as the steam connection between the engine and boiler 
sections can be coupled, and the piping for the water 
feed connected to the pumps. 

When required to be taken apart for re'1oading on 
transport, the operation is simple, involving only the 
breaking of the steam-pipe connection, removal of 
bulkhead stayboits, and relaxing of the cables holding 
the cones, to disengage them. 

The contract provides that a demonstration shall be 
made prior to acceptance, to prove t' e practicability of 
the scheme, and after this has been given official atten
tion, the vessel win be sent to Washington, where she 
will be used temporarily for drilling, until assigned to 
one of the transports. 

• • • •  • 

The fact that 75 per cent. of the central electric 
stations of the United States are in places of less 
than 5,000 inhabitants, as compared with 22.8 per 
cent. of the gas plants, indicates the wider distribu
tion of the electric stations which have enabled the 
inhabitants of the small pilaces to enjoy illuminating 
faciUties confined heretofore to the larger cities a n d  
towns. 

Scientific Am.erican 

Pal.nJ.etto . as a Source oC Cellulose. 

To the Editor of the SCIENTIFIC AMERICAN : 
Your exhibit of facts of the material of the paper 

trade in issue of November 14 was as valuable as it 
must be interesting to thousands of readers. 

I remember reading recently that the only reason 
why palmetto in Florida was not used for pulp for 
paper was because there was no water power there to 
use in its conversion. 

I am very familiar with that State, and ' I know of 
only one water power in the State possible or feas
ible. That one is in its wild state, and surrounded 
by thousands of acres of native palmetto, which grows 
up and falls down annually, unused. 

DR. J. H. MCCARTNEY. 
Rochester, N. Y. 

. ' . . . 
The Flight oC Birds. 

To the Editor of the SCIENTIFIC AMERICAN : 

ence of substances, the usual theory, while not abso
lutely proved, is by no means unreasonable, tor the 
smallest weighable quantity, say 0.01 milligramme, 
must contain a vast number of molecules, a few of 
which may well affect our sensitive nerves of smell. 
It would hence require long periods of time for p�r
tumed . substances not noticeably volatile to lose 

'an 
appreciable amount of weight, and from a closed vessel 
even ether will not find its way out very rapidly. A 
solid like camphor, which possesses a strong odor and 
a high vapor tension, rapidly wastes away in air, but 
can, of course, be preserved indefinitely in a closed 
space. ARTHUR D. WYMAN. 

Cambridge, Mass. 

Optical Atmospheric Phenomeua. 

To the Editor of the SCIENTIFIC AMERICAN : 
The writer once observed a sunset in Iowa which 

he wishes to describe as he saw it, not only on account 
of its singular beauty, but also because it furnished 
the key to the explanation of a piece of natural scen
ery Which had often puzzled him, and the cause of 
which he had never seen accounted for. 

The very interesting articles in your good paper 
upon the fiight of birds lead me to mention a fact not 
noted by any writer whom I have read. In collecting 
bird skins I have found innumerable air cells, form" 
ing a most delicate and wonderful network, between . 
the body and the skin. In the pelican, one of , our 
largest birds, this network of cells practically covered 
the whole body, and was very noticeable. Now if these 
cells work automatically, like the lungs, or like the 
circulation of the blood, being filled with or emptied 
of hot air, according to the purpose of the bird , to 
rise, fioat, or descend, then surely we can better under
stand the ease with which birds seem to sustain 
themselves in the air during t1).elr long fiights. 

No one can have failed to notice the fan-shaped 
rays which, at the time of sunset, sometimes, from the 
sun as a center, shoot up against the sky. Such rays . 
now ascended likewise on the occasion here referred 

Passumpsic, Vt. C. D. R. M. 
• • • • •  

Com pressed Straw Cor Fuel. 

To the Editor of the SCIENTIFIC AMERICAN : 
While driving through the country .a few days 

sInce, my interest was aroused by observing the scores 
of straw stacks just now standing all over the wheat 
country. Much of this straw will be burnt where it 
stands, the only way at present of getting rid of it. 
Could not some better use be made of it ? Has no 
portable machine been devised which would cheaply 
convert this straw into compressed fuel, right on the 
farmer's premises, and thus save a large quantity of 
wood, which is often none too plentiful ? 

If such a machine is in existence, I would esteem 
it a favor to be put into communication with the 
makers. If  not, perhaps the problem will commend 
itself to some of your readers. H.  �EADER. 

Kutawa, Assa., N. W. T., Canada, November 10, 1903. 
• • • • • 

Yellow Fever In C o ba. 

To the Editor o f  the SCIENTIFIC AMERICAN : 
In the SCIENTIFIC AMERICAN for October 31 or .No

vembe� 7, ' 1903, under "Notes," I noticed a statement 
that by good sanitation, etc., Cuba was gradually re
ducing the number of cases of yellow fever within its 
borders. This is a misstatement that is absurd to 
those who have read the medical literature of the last • 
few years and is unfair to Cuba and to the United 
States army medical officers who helped free Cub\L 
from yellow fever. 

Not a case of ,yellow fever has originated in Cuba 
since three years ago last September. Occasionally 
a case is brought here from Mexico, but the patient 
is at once isolated, and in no case for over three years 
has the disease spread to others. So Cuba can be 
said to be entirely freed from yellow fever. 

WESTON P. CHAMBERLAIN,
Capt. and Asst. Surgeon, U. S. Army. 

Cabana Barracks, Havana, Cuba, November 10, 1903. 
• • 

Radium and the ,Laws oC the Co nservation o� 
.Energy. 

To the Editor of the SCIENTIFIC AMERICAN : 
S. W.'s , question, reprinted from Nature in the last 

issue ( Nov. 7) of the SCIENTIFIC AMERICAN without 
comment, shows the popular confusion of force and 
energy. The magnet will attract and hold a certain 
definite and determinable amount of magnetized metal, 
and thereby does a 'certain amount of work, but this 
done, the magnet has exhausted its power for the time 
being, until by doing work against the magnetic force, 
by gravity or muscular effort or otherwise, the "un
satisfied affinity" is again operative. When simply 
rl'posing in a drawer, it is parting with as much en
ergy as a book lying on a shelf ready to fall to the 
fioor when gravity is allowed to act on it. 

Radium, however, is continually giving off heat 
without apparent loss or change, an output sufficient 
to melt a considerable amount of 'ice hourly and to 
maintain this rate. It is doing work without apparent 
signs of weariness, and its disregard of the otherwise 
established principle of the conservation of energy is 
what is puzzling the whole scientific world. As to 
odors, which are extremely delicate tests for the pres-

to ; but in the place of fading out at some little dis
. tance from the horizon, they ran on, growing wider 
and wider until they passed over the meridian. Thence 
gradually contracting, they took their course over the 
eastern hemisphere, and on the eastern horizon centered 
in another point just opposite the setting sun. As 
light rays seemed to ascend from the western center, 
thus from the eastern point of meeting, to all appear
ance; dark rays arose, until the two systems met and 
blended in the meridian. The rich yellow and orange 
of these stripes, mottled in places with tiny clouds, 
made the sky look like one gigantic melon, and pre
sented a spectacle as. gorgeous as it was unique. 

Suddenly it occurred to the writer that these rays 
were cylindrical highways of light, which ran across 
the sky horizontally ( parallel to the surface on which 
he �as standing ) ,  at a considerable elevation over his 
head, and which ( like a straight road in the line of 
vision) owed to perspective their peculiar appearance. 
They were caused of course by the transmission of 
the setting sun's light tl:lrough apertures in the clouds 
near the horizon. JOHN NOLLEN. 

Pella, Iowa. 
• ' e ,  • 

Canal Locks. 

To the Editor of the SCIENTIFIC AMERICAN : 
In your issue of October 10 I was very glad to find 

some data , of the new hydraulic c,anal locks at Peter
bor� ( Ontario ) . But there were some misleading ex
pressions, and I hope the following facts will also 
interest . a great part of your readers. 

At first I must state that the new locks are not the 
largest in the ",orld, and then there is not only one 
such lock in the world ; there are still three locks 
built after the Blame principle, 1 .  e., locks supported by 
a single , piston in a cylinder 

'with compressed water. 
The first one, at Anderton ( England), connecting the 
river Weaver with the Trent and Mersey Channel, was 
built as early as 1875.  Its dimensions are given below. 

Two others, at La Louviere, ' Belgium, and at Les 
Fontinettes, France, were built in the Y6lllrs 1880-1888 ; 
their dimensions are also given . below. The hydrauliC 
lock in Germany r�ferred to in your article is  built 
on quite another principle ; for the weight of the pon
toon filled with water and its supporting structure Is 
counterbalanced by the buoyancy of five swimming 
'
tanks, moving up and down in great pitt, filled with 
water and supporting five turrets on which rests the 
pontoon. The movement is , produced by means of 
four screws, fastened in turrets at the corners of the 
pontoon and driven electrically, which are connected 
with the pontoon .by four nuts fastened to it in such 
a way that they will move up and down as soon as the 
screws are moved by an electrically-driven gear. The 
dimensions <if this lock are given also in the following 
table, and will shQw that this is the largest lock in 
the world. It  is situated at Henrichenburg, near 
Dortmund, in the famous Dortmund-Ems Cana'l, and 
was built i n  the years 1894-1899 by Hanil & Lueg from 
Dusseldorf and Harkort from Duisburg. The electric 
plant is from Lahmeyer, Frankfort-on-Main. . 

La Lea Henrich-
Lock at- Anderton. Louvi�re. Fontinettes. enhurg. 

Meters. Meters. Meters. Meters. 
Distance between' wa-

ter levels . . . . . . . . . 15 .35  15.4 13.3 14-16 
Length of pontoon . .  22.85 43 .2  40.60 70 
Breadth of pontoon . 4 .75 5.80 5 .60 8.8 
Depth . . . . . . . . . . . . . . 1 .3�. 2.40 2.00 2.50 
Diameter of lifting 

piston • . . . . . • . • • • •  0.916 2.00 2.00 5 x l0 

Capacity of vessel to ToDa. Toua. Tous. Tone 
be lifted . . . . . . . . . . . . .  100 a60 800 750 

!C � MULLENHOFF, Enlrtneer. 
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THE OP.ENING OF THE NEW EAST RIVER 
BRIDGE. 

By a curious and fortunate coincidence, 
it has fallen to the lot of the gentleman 
who as Mayor of Brooklyn had the honor 
of opening the Brooklyn Bridge some 
twenty years ago to perform the same 
ceremony as Mayor of Greater New York 
for the new East River Bridge. The 
opening of the bridge, which took place or. 
December 19, is an event of such import
ance that we have published contempo
raneously with the present issue a special 
edition of the SUPPLEMENT, in which the 
progress of the bridge, from the sinking 
of the foundation · to the completion of the 
structure, is described and illustrated in 
very full detail. At the same time, we 
present herewith an entirely new set of 
views of the completed structure, which 
have been taken specially for the present 
issue. 

The new bridge is the widest, the strong
est, if not the most handsome of the �arge 
suspension bridges of the world. Its en
tire length between terminals is 7,200 feet, 
the length of the main span, center to cen
ter of towers, is 1,600 feet. and the ex
treme width of the floor, from railing to 
railing of the outside sidewalks, is 118 
feet. The next largest suspension bridge 
is the famo us structure a mile and a half 
down the East Riv-er, which is 1 ,595% feet 
between towers, 3,455 feet long between 
the anchorages, and 5,989 feet over all. It 
is in the great width of the floor and num
ber of rai'lway tracks carried that the new 
bridge exceeds the older structure. The pres
ent bridge is only 85 feet wide as against 
118 feet, and carries only four tracks as 
against six. The 
new bridge, more
over, having the 
advantage of later 
improvements i n  
the materia'ls and 
methods of bridge 
building, will be a. 
much stiffer and, 
relatively to the 
loads it will carry, 

a much strOnger 
structure. 

The foundations 
of the towers are 
timber and con
crete caissons sunk 
in every case to 
bedrock. A b o  v e 
these are solid 
,masonry piers, two 
for each tower, 
which are carried 
up to 23 feet above 
high water. Upon 
each pier, one at 
each corner, are 
laid four massive 
pedestal blocks · of 
dressed granite to 
form the footings 
for the four legs of 
the towers. The 

Scientific AmerlcaB 

Pier Between Tower and Anchorage, carrying $bore Span. 

Entrance or Brooklyn APl1roach. Showing the Elevated structure. 

towers consist of four corner posts or legs 
strongly braced together, the two groups 
of four on each pier being connected by 
massive transverse lattice trusses and di
agonal ties. The tops of the towers are 
335 feet above the rive.r and 442 feet above 
the Ilowest foundation. The center · span is 
carried upon four 18-inch steel wire cables 
which extend inshore 590 feet, where they 
are anchored to masonry anchorages. The 
inshore portion of the cables does not, as 
in the Brooklyn Bridge, carry the shore 
spans, but the latter are supported by the 
tower, the anchorages, and an intermediate 
pier. 

A further point of difference from the 
Brooklyn Bridge is the !p.ethod of stiffen
ing. the floor against deformation. In the 
Brooklyn Bridge this is accomplished by 
six shallow trusses assisted by a series of 
stiffening cables running from the panel 
points of the trusses to the to�s of the 
towers-an unsatisfactory and unscientific 
arrangement, as the buckling of the 
trusses has morEt than once proved. In 
the new bridge stiffness is imparted by 
two continuous Ill-ttice trusses 40 feet in 
depth and of great solidity, At each panel 
point of the trusses a deep Iilate.girder 
floorbeam, reaching clear across the floor, 
is riveted to the trusses. The stiffening 
trusses are 67 feet apart, and to support 
the floorbeams at the center, vertical ties 
are carried up from two points on the floor· 
beams to connect with light transverse 
trusses which connect the stiffening trusses 
overhead. 

The new bridge has no terminal stations, 
the purpose being to provide a broad. con
tinuous thoroughfare over which trains, 

vehicles, and pe
destrians may pass 
without any inter
'ruption, the bridge 
thus torming a part 
of the street sys
tem of Greater New 
York. 

Sea Water t"QJ; 
Stre.et SprlBJl.B1iIv 

Although s e a  
water is more ef
fe'ctive in damping 
down dust on ma
cadam roads than 
fresh water, in 
Hastings, where it 
has been used for 
street watering, ob
jection has been 
taken to it on the 
ground that it in
jures the varnish 
on carriages, while 
the tradesmen com· 
plain that the salt· 
laden dust from 
the streets affects 
articles of food ex
posed for sale, 
thereby endanger· 
ing public health. 

� BrooklyD ADchorage. The Roadway for Iwo of the SiX RaIlway "Iracks. 

IllB OPENING OF THE NEW EAST BIVD BBIDGE. 
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ORNITHOLOGICAL D ISCOVERIES ON LAYSAN. 
BY HAROLD J. BOLCE. 

Naturalists commissioned by the United States gov
ernment have discovered on the distant island of Lay
san in the Pacific some new birds, and many novel 
facts in regard to known species. The visiting scient
ists were perhaps the first human beings whom the 
myriads of birds that crowd this tiny speck of land 
had ever seen. In consequence, the visitors enjoyed 
an experience unusual in modern adventures. Birds 
representing species which in other lands wing hurri
edly away at the sight of man, came up to the natu
ralists, Ilooked curiously into their faces, perched on 
their writing tables, wonderingly inspected the tripod 
and other accessories of 
the cameras, and permit
ted themselves to be 
stroked_ 

The fact that these 
birds are ordinarily re
garded as the wildest 
kind of sp€cies made a 
profound impression on 
the visiting scientists. 
"Wherever we went,'·, 

said Walter K. Fisher, 
who under Dr. Charles H. 
Gilbert directed the Lay
san expedition, "we were 
free to watch and learn, 
and were trusted by the 
birds. It was a most 
touching and unique ex
rerience, and one which 
c.emonstrates all too forc-

Scientific American 
and confiding were they_ The little miller-bird would 
come and look over the manuscript which the natural- ' 

ists were preparing on a table, and when the men 
dined, the Laysan finch and rail walked about theIr 
feet, industriously searching for' any crumbs that might 
fall. 

The Laysan rair ( Po.rzanula palmeri ) was found to 
be the m ost confiding bird among a'll those that were 
encountered. It was possessed of a great amount of 
curiosity to fathom the mystery of the scientific expe
dition. A scientist had a curious experience , while 
photographing a nest of one of these birds. He prop
ped back a mass of juncus stems which concealed it, 
and stationed his camera ' not more than two feet 

A Large Colony ' of Laysan Albatrosses, Mostly Young Birds. 
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gressiveness of man against their kind, that impressed 
the naturalists, but also their astounding abundance_ 
Small as this island is, it furnishes an asylum for un
counted millions of birds. Their combined cries and 
minstrelsy make such a deafening chorus that if the 
naturalists wished to converse, they found it  neces
sary to shout at one another. 

So dense is the bird life on this little island, that 
the various species have economized space by building 
thei r nests one above the other, and the scientists say 
that t1>.e similarity of these tiers of nests to the fiats 
in tall apartment houses is quite marked. For ex
ample, the petrel and the wedge-tailed shearwater live 
in burrows which compare with an apartment house 
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basement. Above them 
dwell the gray-backed 
tern and the sooty tern. 
Higher still in bushes 
the red-tailed tropiC bird 
and the Christmas Island 
shearwater have their 
apartments. Higher still 
in shrubs the Laysan 
finch and the mi'ller-bird 
build their homes. The 
loftier branches , of trees 
are filled with the red
footed booby, the man-o'
war bird, and the Hawai
ian tern. 

The naturalists fre
quently crushed through 
the' roofs of the petrel 
burrows, sinking to the 
knees in these subterran. 

/ · 1 ' / 
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A Laysan Finch. CUStomary Actlvity Over a Large Colony of Sooty '[ems. 

Mr. Fisher Studying the Albatrosses of Laysan. 

ib'ly the attitude of wild creatures which have not yet 
learned that man is usually an enemy." 

Whenever a nest of white tern was approached, the 
birds would come and hover in front of the explorers. 
They would peer intently into the faces of the natu
ralists, as if attempting to discover the purpose of the 
unusual intrusion, Among the odd instances of lack 
of fear on the part of these birds of Laysan, was the 
action of an albatross, which came up and peered into 
Mr. Fisher's face and, finding that he was disposed to 
be friendly, began to make a critical examination of his 
camera. Many of the young birds of this species on 
the is'land permitted themselves to be stroked, and soon 
a.cte'd as if they had been reared as pets, so friendly 

ORNITHOLOGICAL DISCOVERIES ON LAYSAN_ 

away ; but while he was in ' the act of focusing the 
fnstrument, the bird fearlessly stepped into the nest 
and began to cover herself with the lining of soft 
fiber. She was photograph'ed several · times, and was 
then bodily lifted off the nest and carried some dis
tance, and an attempt was made by flaring the camera 
cloth in her face to frighUm her away. 8-he retired 
a moment to some neighboring grass, and the natural
ists hastened back to the camera, but when they turned 
around they beheld the rail skipping rapidly back, and 
before a photograph could be had, she was calm'ly 
seated on her nest again_ 

It was not only the marvelous gentleness of the 
birds of Laysan, which had not yet learned of the ag·

' 

A . " Nest " of Gygis, the. Bare Limb of. a Chenopodium 

Bush. 

ean bird homes. It was necessary in walking about 
to exercise great care, lest nests and eggs and young 
of all sorts of birds be trampled upon. Nesting room 
is at a premium, and every available inch in the island 
is pre-empted by some species. A curious thing is that 
these birds seem to understand that certain sections 
are al'lotted to them . by inherited custom. 

The lines of demarkation separating the bird colonies 
on the island ·are clearly fixed. Even related species, 
although near neighbors, do not nest in each other's 
territory. Thus the sooty tern ( Sterna fuliginosa) in
habits an upper slope extending clear around the isl
and, while the gray-backed tern ( Sterna lunata) occu
pies a narrow strip near the beaches. Likewise the 
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white albatross has secured title to II. large part of the 
is'1and, while the black-footed albatross confines its 
home to the sand beaches. The blue-faced booby ( Su la 

cyanops ) confines itself to a narrow, littoral sedge
covered slope. In fact, every species has a definite 
district. Thus horizontally and perpendicularly, the 
birds of Laysan are distributed, the boundarit.ls of 
their cramped nesting places being fixed as if by 
statute. 

It was found that on this little island, crowded with 
birds, the white tern deposits its one egg in a shallow 
cavity on the edge of a shelf of a rock. It  wou'ld 
seem that with all the bustling bird life these eggs 
would be brushed off and destroyed, but such was 
not the case, although some of the eggs were balanced 
at the very brink of 'little escarpments. 

The naturalists paid special attention to the sub
terranean bird homes. Those tunneled by the white
breasted petrel (Aestrelata hypoleuca ) are no less than 
six feet in 'length, and are crowded side by side. Those 
made by the wedge-taile'd shearwater ( Puffinus cunea

tus ) are frequently three feet long and often very 
much deeper. 

The study of the'Se excavated nesting places revealed 
the fact that they are very ancient. Year after year 
they have served as breeding homes for these birds. 
Laysan is in such demand as a bird home, that one 
species of migrants no sooner departs than another 
flocks in to take its place, and the times of departure 
of one kind and the arrival of another are as precise 
as the movements of planets. 

Although the apartment·like arrangement of nests 
enables , the birds to make 
the best possible use of the 
island's area, Laysan would 
be utterly unable to con
tain al'1 the birds that have 
chosen it as their breeding 
home if they arrived at 
the same time. "To find 
satisfactory places," said 
one of the scientists that 
explored the island, "the 
birds are obliged to take 
turns." Some species 
leave the place as soon as 
their young are strong 
enough to fly, and while 
they are in the act of de
parting, newcomers begin 
to,_ arrive to take their 
places. "In this way," said 
the SCientist, "a most defi
nite succession, which 
probably dates back , thou
sands of years, takes place 
year after year in the ar
rival and departure of ce.'
tain species." Such is the 
law and custom in this 
bird Eden which, until 
now, so far as is known, 
has been uninvaded by 
man . 

Scientific American 
strikingly beautiful, its plumage, with the exception of 
a black orbital ring, being pure white. 

The expedition resulted in the discovery of a new 
species of tern, which Mr. Fisher has called Proce,l

sterna saa;aitilis because it lays its eggs in hollows 
among the rocks. A peculiar species of teal was 
found on Laysan. Although ducks , are regarded as 
the wildest kind of fowl, these LaiYsan teal would come 
up to where the naturalists stopped at nightfall, and 
would walk about like barnyard fowl. 

Mr. Fisher.has prepared for the government a fascin
ating account of the dance of the albatross, which he 
witnessed on Laysan. This account was published 
in the 'last number of the SCIENTIFIC AMERICAN, and 
need not here be repeated.  

The island of Laysan, where these interesting obser
vations of bird life were made, lies in latitude 25 deg. 
42 min. south, and is 800 miles west of Honolulu. It 
is an old atoll, its highest point above the sea not ex
ceeding 30 feet. It  is but three miles long and one 
and one-half wide, and although it ' belongs to the 
United States, has escaped.attention until now. 

• • • •  

CALIFORNIA STRING BEANS. 

The largest string beans in the world may be seen 
growing in the gardens of Charles Richardson, in 
Pasadena, Cal. They range from ' thirty to forty-three 
inches in length ana average half an hlch in width. 
They are not only enormously large but they make a 
delightful table delicacy when cut and ' stewed and 
prepared with cream and butter. The ' commercla� 

Whenever the naturalists 
fired a shot from a gun, 
thousands upon thousadds 
of birds would suddenly 
fly about, crying out in a 
pandemonium of protest 

TEN THOUSAND YARDS OF BEANS ON A THIRTY-FOOT ROW, 

against the disturbance. A'lthough the prevailing spirit 
of the teeming bird ' life is ,one of comity, there ' are 
some exceptions. A notable one is ' that which ac
companies the arrival of ' the white-breasted petrel. 
These birds migrate by the thousand to Laysan, their 
habits on land being strictly nocturnal. Immediately 
upon their arrival they take possession of their ances
tral catacombs, but not without quarrels and contests, 
and so rampant are these petrels, that milder species 
expediently move ' out , of th'Elir way. The clamor of 
the petrels issues from under evety bush and bunch 
of grass on the island. Even from under the 's'1eeping 
place of the naturalists came the querulous notes. 

The Hawaiian tern ( Micranus hawaiiensis ) ,  a hand
some little bird, lives exclusively on fish, yet it never 
dives for its food. It hovers over shoals of noi, and 
when one nears the surface, the tern swoops down and 
seizes it. Its fishing habits make this bird valuable 
to fishermen. It travels some distance to sea in search 
of its favorite diet. By following it, fishermen are 
enabled to locate the whereabouts of great schoolls of 
fish. 

The white tern (Gygis alba kittlitzi) has the curi
ous habit of never bringing less than two fish at a 
time to its young. It carries the fish crosswise in its 
bill, and sometimes returns from its excursions with 
no less than four fish thus carried. It was easy enough 
to understand how it captured the first fish, but the 
naturalists were unable to comprehend how the bird� 
managed to retain it while securing additional ones. 
Its ability to hold three fish in its bill and stil'l cap
ture a fourth was particularly puzzling. This bird is 

gardener would find them a most profitable production, 
for the vines bear profuse'ly and the beans are so large 
that one of them is more than a single person can com�

' 

fortably manage. 
These ' beans are of an aristocratic species and do 

not claim alliance witll. the common sti-ing bean. Cali
fornia botanists class them as' belonging to the genus 
Dolichos, but owing to their great ' length they , are 
more popularly known as "yard beans." The plants 
are natives of China and Japan and the seeds were 
sent to Mr. Richardson from Japan. 

Early in the spring he planted them' in a well-spaded, , 
well-fertilized trench and ' put ' up a trEi'llis seventeen 
feet in height to' support the vines. The seeds 
sprouted quickly and the plants began to grow with a 
vengeance. They climbed to the tops of the poles and 
then turned around and began to grow backward. 
They are now twenty-five feet in length and are still 
growing. The row is thirty feet long, contains fifty 
vines and it has been estimated that the crop amounts 
to ten thousand yards of beans. The beans grow in 
clusters and can be easily and quickly gathered. The 
fragrant lavender blossoms resemble those of the 
sweet pea. They are peculiar in their habits, living 
but for a day, opening with the sun and dropping their 
petals when the sun goes down. The leaves are long 
and wide and grow in clusters of three. The vines 
are very olean and attractive and would be decidedly 
ornamental in any summer garden for either fence or 
trellis covering. The beans are best for eating when 
about twenty inches long. In flavor they excel that of 
the ordinary string bean. 
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Experimeat. on White Lead and Zinc Paints. 

Apropos of the proposed substitution of paints hav: 
ing zinc white or other zinc compounds as a base, for 
white lead paints, M. J. Breton, a French scientist, has 
lately made a series of experiments upon the relative 
merits of different paints. He submitted a series of 
paints whose base was white lead or oxide of zinc to 
different actions and attacked them by strong reactive 
agents. From these experiments he brings out the fol· 
lowing facts : White lead resists the action of certain 
acids better than its substitutes, but on the other hand 
it is quite inferior under the action of heat, of sud· 
den changes of temperature, also of hydro-sulphurous 
emanations and certain strong oxidizing agents such as 
hypochlorite of soda. BesideEl, the white lead paints 
are much less adherent to the surfaces to which they 
are applied and have a marked tendency to blow up. 
The addition of sulphate of barium to white lead, while 
it diminishes its covering power considerably, does not 
seem to render the paint any less resistant. The addi
tion of siccative to zinc oxide in the proportion nee:Ierl 
to give these paints a drying qua'lity which is equai 
to that of the white lead paints, does not diminish the 
resistance of the paint and appears on the contrary. at 
least in certain cases, to increase its solidity. The 
white lead forms a Simple mixture with linseed oil . 
and not a combination, and the mixture is less homo , 
geneous than that which is formed by oxide of zinc. 

By a series of different methods which give very 
concordant results M. Breton compared the covering 
power of white lead and zinc oxide. He found that for 
an eq ual weight the spreading capacity of the zinc 

oxide is nearly double that 
of  the white lead. For 
equal volume'S, the cover
ing power of zinc oxide is 
superior to that of the 
white lead, but as for 
equa'l quantities the first 
of these bodies forms a 
much less fluid mixture 
with the oil, it is neces
sary in practice to make 
the zinc paint thicker in 
order to obtain the same 
result. He shows that 
fresh white lead paint 
gives off emanations con
taining lead and which 
may in some cases bring 
about serious consequence'S 
to persons who are oblig· 
ed to breathe them. This 
seTies of experimentR 
forms a new argument in 
favor of substituting zinc 
for lead paints, which is 
so much to be desired from 
a hygieniC standpoint. and 
presents so many advant
ages from a technical point 
of view. 

• • •  
Radlu"l In Amerl " a. 
Prof. Alexander H. 

Phillips, of Princeton, is 
reported to have stated 
that radium exists in thi s  
country i n  carnolite, a n  ore 
from Utah. The professor 

found on experimenting that from twenty-five pounds 

of carnolite a sample of radio-active barium chloride 

can be obtained which will give about 1,500 activity. 

This activity, w'hi'le not so powerful as that obtained 

from some European ore'S, is sufficient for many practi

cal purposes. A company has been formed to place 

this new substance upon the market, and it  is expected 

that it can be produced in paying quantitie'S. ' 
Carnolite, while not a very common ore, Is found tn 

good quantities in Utah, and very likely in other places 
in the Rocky Mountains. 

' 

. . . .. . 

Premiums for I mproved Method8 In Manufactu .... . 

Ing " arnlshe8. 

At the third general meeting of the Association of 
German Varnish Manufacturers recently held in BeTlin, 
the board of directors was empowered to offer premi
ums or prizes of several thousand marks for methods of 
manufacturing varnishes which involve noteworthy im
proveme'nts. As an important subject for considera
tion, a method for the deodorization of oil of turpen· 
tine is mentioned. The jury for awarding prizes con
sists of the board of directors and four other members. 
Communications are to be addressed to Mr. Louis 
Mann, commercial judge, Berlin, W. Meinecke Strasse 4. 

. .  , .  
Actinium is a metal whose radio-active properties 

rival those of radium. As yet little, if anything, has 
been done with the substance in this country. Dr. 
George F. Kunz, Tiffany's diamond expert, is the lucky 
recipient , of a minute specimen, which is to be used 
for therapeutical purposes. 
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TROLLEY FINDER. 

Many inventors have with more or less success di
rected their attention to the task of contriving some 
simple device which will either prevent a trolley 
wheel from slipping off the line wire, or which will 
enable one to readily replace the trolley wheel after 
it has slipped off. The invention which we show here
w ith practically covers both of these requirements ; 
for should the trolley slip off to a limited distance on 
either side of the wire, the latter will be caught by a 
spirally-grooved roller and fed back onto the trolley 
wheel. This device also possesses the further advan
tage of having no parts projecting above the trolley 
wheel which might interfere with the free action of 
the trolley or the finder. The rollers which are adapted 
to feed the line wire back onto the trolley wheel, have 
approximately the form of a cone, and are mounted 
with their axes inclined upwardly from the trolley harp. 
The rollers are loosely journaled on studs, which are 
threaded into rocking frames supported on the pro
jecting ends of the trolley shaft. In order to retain 
these frames on the shaft, the latter near each end 
is peripherally grooved to receive the squared ends 
of bolts threaded through the hubs of the rocker 
frames. The rocker frames are preferably connected 
to form a yoke, which spans the trolley wheel, and to 
the outer end of the yoke a guide rod is fastened, 
which runs parallel with the trolley pole, and is fas
tened at its lower end to the trolley pole stand. 

Now, supposing the trolley should slip off to one 
side, the line wire would be caught at some point in 
the spiral groove of the roller on that side, and as the 
car continued to move forward, the roller would rotate, 
feeding the wire laterally and upwardly until it was re
placed on the trolley wheel. The object of having the 
axes of the rollers inclined is to give clearance for the 
trolley harp. and also to reduce the incline up which 
the wire must travel. Normally, the rollers will, under 
the action of gravity, assume the position shown in 
our illustration, that is, with the largest radial pro
jection hanging downward, so that no portion of the 
roller will project above the trolley wheel. If the 
wire should Slip clear of the rollers, it is a very easy 
matter to bring some portion of the rollers into contact 
with it, when it would automatically be fed back to 
t�e trolley after the car was started up. A patent for 

TROLLEY FINDER. 

this invention has been granted to Messrs. F. A. Gra
ham, F. F. Carmiencke, and J. R. Neely, Box 495, 
MunCie, Ind. 

.. f . . .. 

The Band Sa", Is an Englhob Invention. 

The well-known English author of several books on 
woodworking machinery, Mr. M. Powis Bale, of London, 
takes issue with the Timber Trades Journal of the 
same .city regarding the invention of the band saw, 
which was attributed by that publication to a French
man. He says : 

"I notice that the invention of the band saw is at
tributed to M. Perin, of Paris. This is an error, as it 
was really the invention of an Englishman-one Will
iam Newberry, who, in 1808, patented a machine for ' 
sawing wood, in which an endless band or ribbon saw 
strung . over two wheels was us.ed. Owing to the diffi
culty, however, of obtaining saw blades that would 
withstand the strain put on them, the machine re
mained in abeyance for many years, till M. Perin, 
about 1855,  introduced a much improved machine on 
which ·he used specially-tempered saw blades of French 
manufacture, and thus mllde the machine a practical 
commercial success. The early history of woodworking 
machinery is extremely interesting, and I would draw 
your attention to the marvelol1 s patent specifications 
of Sir Samuel Bentham in 1791 and 1793, as t.hey are 
truly remarkable examPles Df inventive genius, and 

Scientific American 
fully illustrate' the old adage, 'There is nothing new 
under the sun.' In these specifications the prinCiples 
involved in many of the most important woodworking 
machines at present in use are claimed and set forth 
in the clearest and tersest manner, including planing 
machines with rotary cutters to cut on several sides 
of the wood at once, veneer cutting machines, hori
zonta:l saws, molding and recessing machines, bevel 
sawing machine, saw-sharpening machine, tenon cut
ting by means of saws, and many kinds of rotary and 
boring tools. Well may the disappointed inventor say, 
'Those beastly ancients have cribbed all our best 
ideas.' " 

------------�.�,�-----------

SAFETY ALARM DEVICE FOR MARINE VESSELS. 

With a view to making vessels independent of the 
ordinary sounding line, as an indicator of approach 
to shallow water, Mr. Marshal'! Shepard, of 134 West 
73d Street, New York city, has invented a device 

SAFETY ALARM DEVICE FOR MARINE VESSELS. 

which will automatically sound an alarm when the 
water beneath the vessel is dangerously shallow, thus 
giving time to reverse the engines or change the course 
and prevent possible accident by grounding. At any 
suitable point in the vesse'! a cylinder is arranged 
which opens through the huH and is provided at the 
top with a cut-off valve. Within this cylinder is a 
second cylinder threaded into a cap which 'forms a 
cover for both of the cylinders. Extending through 
this cap is a small tube, to the lower end of which a 
thinible is connected by means of a l ink. This thimble 
incloses a spring, on the lower end of which a block 
is secured, which carries a contact finger projecting 
through a slot in the wall of the thimble. The block 
is connected by means of links and a swivel joint to 
a ball at the bottom of the cylinder. This ball has 
bearing in a socket or seat which while holding the 
ball -in place yet a:llows it universal rotary movement. 
De'pending from the ' ball is a rod formed of a close 
coil of bronze. This construction produces a fairly 
rigid rod, but one having sufficient spring to prevent 
breaking when coming in contact with an obstruction. 

In operation the depending rod, on striking the 
ground or bed of the waterway, will be deflected, draw
ing down the spring block and bringing the contact 
finger into engagement with the contact piece on the 
cylinder wall. This comp'letes the circuit of an elec
tric bell and battery, as conventionally shown in our 
illustration, and the ringing of the bell warns the 
pilot of danger. The purpose of the cut-off valve on 
the outer cylinder is to prevent water from flowing 
into the vessel when the apparatus is removed for in
spection or repair. 

. . . ' . 
First Dynamo Described In a U nited States 

Patent. 

The earliest United States patent on electric gener
ators was issued on March 30, 1852, under the title 
"Electric Whaling Apparatus," The apparatus was 
the invention of Dr. Albert Sonnenburg and Philip 
Rechten, of Bremen, Germany. The invention pro
vided a means for capturing whales "by the applica
tion of electric galvanic current conveyed by a conduc
tor to the instrument commonly called 'whale iron,' 
or 'harpoon,' and which is used to be thrown into the 
fish." The current was produced by means of a "mag-
neto-electric rotation-machine." The inventors de- . 
scribe their generator as a machine containing "four 
or more horizontal permanently-fixed boat-magnets 
placed opposite each other, which produce the electric 
current in four or any other convenient number of in
ductors. The inductors are attached to a rotation axle 
by a cross, a disk, arms, or other means well known i n  
the construction of magneto-electric machinery, and 
get their rotation before the magnetic poles by me'tns 
of a crank or other suitable gearing: Through a conlmu
tator on the axle,  on which slides a strong, steel spring 
in the shape of a fork, the counteracting currents in 
the wires on the inductors are thrown into one and the 
same direction. " The · current . was conducted to the 
harpoon head by a "gilt copper wire covered with In-

dia rubber, and thus completely isolated from saIt 
water." On harpooning a whale the machine was 
operated, generating a current which flowed through 
the animal, the circuit being completed through the 
sea water to the copper bottom of the boat, and thence 
to the dynamo. As to the power of this machine, the 
inventors claimed that the whale received "about 
eight tremendous strokes ' at each turning of the ma
chine handle. If only two turns be made each second, 
she receives 960 strokes each minute--so formidable 
a power that no living being can resist the same." 
In order to reassure the operator of so deadly a ma
chine, the i nventors state that "there is no possible 
personal danger in using our machine or apparatus, 
except the man who throws the whale iron take the 
metallic part of it into one hand and put the other 
hand at the same time into the sea when the machine 
is in motion. But such a position is not to be as
sumed, as it cannot take place except intentionally." 
The patent also contains some interesting advice in 
regard to the proper care of the machine. "If good 
care be taken of the apparatus, there is no wearing it 
out ; only keep the wet out, and do not let it be thrown 
about or be roughly handled. Should the machine 
refuse its wonted effect, examine whether the inductors 
be too remote from their magnets. The distance be
tween the inductors and their magnets should be such 
that a French playing card can be put between them. 
Examine whether the steel spring on the commutator 
be in such a condition that intensive sparks appear 
when the machine is in motion ; if not, regulate it by 
the small screws connected with the same." It is in
teresting to compare this crude machine with our pres
ent-day generators, and note the rapid strides which 
have been made within the fifty years intervening. 

. .  ' .  

IMPROVED FEED-WATER FILTER. 

A recently-invented device which is applicable to feed 
water pipes of locomotives consists of a filter which 
not only prevents foreign matter from entering the 
boiler, but also embodies means whereby this accumu
lated matter may be ejected from the hose without 
requiring manipulation of the coupling. The filter 
comprises two sections ; one which is stationary is se
cured to the feed-pipe and the other which is movable 
is coupled to the hose leading from the water tank. 
The latter section is formed with a reduced portion 
adapted to fit into the mouth of the main or stationary 
section, normally forming a water-tight connection 
therewith. 

In order to hold the sections in closed position four 
bolts threaded into lugs on the movable section pass 

EASILY-CLEANED FEED-WATER FILTER. 

loosely through lugs on the stationary section, and are 
provided with springs which bear between the latter 
lugs and the heads of the bolts as shown in Fig. 1. 
The end of the movable section is provided with a 

gate opening outwardly so that it will be forced open 
by the flow of water into the feed pipe, but will close 
when pressure is exerted in the opposite direction. Im
mediately back of this gate is the filtering sieve, and 
directly back of the latter a segment is cut out of the 
reduced portion of the movable section as shown in Fig. 
3 ,  forming a port through which the foreign matter col
lected on the sieve may be discharged. Normally this 
port is closed by the overlapping mouth of the station
ary section. But when it is desired to clean the filter 
steam is admitted into the feed pipe, causing the gate 
on the movable section to close as shown in Fig. 2. The 
steam then acts on the gate as a piston, forcing the 
movable section outward against the tension of the 
springs, thus opening the discharge port. A small 
opening is formed in the gate, and through this a 
small volume of steam passes, spreading through the 
sieve and blowing off the collected sediment, which 
thereupon flows out with the water through the dis
charge pipe. When the filter is sufficiently cleaned, 
the steam is cut off and the parts return automatically 
to their normal positions. A patent for this invention 
has just been granted to Mr. James F. Barrett, 20 
South Church Street. Carbondale. Pa. 
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Berliner's Advice 10 Inventors. 

How an inventor ought to invent is told by Emil 
Berliner, himself well known for his improved tele
phones and sound-recording devices, in a recent num
ber of the Saturday Evening Post. 

"I had for years been studying the science of electric
ity and the physics of sound when Mr. Bell's patent was 
issued in 1876," writes Mr. Berliner, "and it occurred to 
me at once that the knowledge I had absorbed in my 
studies might be very profitably applied to improve the 
telephone. At that time I was engaged in commercial 
pursuits in Washington, and my experiments and stud
ies were more in the nature of a recreation than any
thing else. I paid frequent visits to the central office of 
the Fire Department, the electrical superintendent of 
which, Mr. Richardson, was a particular friend of mine. 
He had a dummy telegraph instrument on which he had 
taught me telegraphy, and on this particular evening I 
was working the instrument as usual, when he said : 

" 'You don't press hard enough, Berliner: 
" 'Does that make any difference ?' 
" 'Certainly ; it makes all the difference in the world 

in the strength and clearness of the message at the 
other end. That is why women do not make good and 
effective operators as a rule. They are not strong 
enough-their touch is too light. They do not give 
thorough contact: 

"That was a revelation to me. Under Mr. Bell's in
vention the voice had to vibrate a diaphragm against 
a magnet, and the volume of electricity thus produced 
was not sufficient to transmit sound waves sufficiently 
strong. That night, before I went to sleep, I had set 
up the movable diaphragm used ill the telephone to
day, which keeps in constant contact, but with varying 
pressure, with the transmitting end of the telephone 
wire, simply pressing back and forth as the sound 
waves produced by the voice diminish or strengthen. 

"Another case illustrating this point occurred not so 
many yearS afterward. Upon the completion of my 
invention of the constant cOll-tact sound transmitter, 
the Bell telephone people engaged my services as ex
pert to aid in perfecting the telephone, which was still 
in a crude state. Mr. Blake had just invented his 
form of transmitter and the instrument was placed in 
my hands for final development. It secured a very 
much clearer transmission than had been possible be
fore, but one of its troubles was that the carbon but
ton used would rapidly wear holes at the contact. The 
material was so soft that it kept us busy replacing or 
refacing the carbon buttons. These buttons were 
made from the ordinary long soft carbons used in arc 
lights, which had only just appeared in the market. 
They were made by sawing the long carbons into thin 
circular buttons. We conducted all sorts of experi
ments with a view to securing a hardening of this 
carbon, but for a long time we failed in effecting any 
improvement. It was well known that the hardest car
bon in the world was that which is deposited in gas 
retorts. This carbon deposit had always proved a 
serious source of trouble since the manufacture of 
coal gas was invented, because it has to be cleaned 
out from time to time, and this is a difficult job. 

"It occurred to me to have a little iron cage built, 
into which I put a lot of our soft carbon buttons. This 
cage I asked the gas people in Boston to put into their 
retort on the next occasion when they were ready for 
a charge. I left it there during six charges ; then" 
when I took it out, I found my carbOns all shriveled 
and shrunken. The intense heat had half burned them 
up. They were all rough, and for a little while' I 
thought there was another failure. In a contempla
tive mood I began to rub one of the roughened but
tons on a piece of emery paper to see what polishing 
might do for it. Soon I had rubbed away entirely the 
spongy 'rough surface and got down to the original 
button. Examining this closely, I found to my great 
surprise that the carbon itself was practically un
changed, except that it had become tremendously hard
e'ned. A closer inspection showed that not alone had 
the carbon in the gas deposited itself on the surface 
of the buttons, but that it had also penetrated the 
pores of my carbon, filling them up absolutely and 
making buttons as hard as any one could desire. That 
was in the year 1879.  By exposing to fewer gas 
charges we thereafter produced a carbon button that 
was at oxice hard and smooth, and to this day this pro
cess is employed. Nothing has ever been found that 
hardens carbon buttons for telephone use better or 
more economically:' 

• • • • • 

Dr. F. O. Hawley, the city physician of Charlotte, 
N. C., has recently received a patent on a fumigator, 
which he says is much simpler and more effective than 
anything else he has seen for the purpose. The city 
recently suffered from an outbreak of small-pox, and 
was' compelled to buy a number of fumigators, and 
nearly all of them were unsatisfactory in some re
spects, and those which did the work properly were 
generally very expensive or cumbersome. The device 
which the doctor has made can be made and sold for 
about one-'third the cost of �he average implement of 
this character, and the doctor says that he has several 
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times demonstrated that it can do more work than the 
best of them. 

• • • • •  

ODDITIES IN INVENTIONS. 
EYE SHADE.-Eye shades now commonly in use are 

clumsy affairs, covering the whole forehead and held 
in place by spring strips which are 'adapted to fit 
tightly against the head. A recent patent provides 
an improvement on this device, which is illustrated 
herewith. The improved shade has approximately 
the form of a pair of spectacles, being held to the 
head by bows and loops arranged to lOop over the 

.EYE SHADE. 

ears, and a nose bridge to prevent the shade from 
falling down over the face. In place of the lenses 
small shades are provided, one for each eye. '1'he 
shades consist of semi-cylindrical portions projecting 
forward to shield the eyes, and vertical portions 
adapted to fit closely to the line of the forehead, thus 
preventing entrance of light at that point. The 
shades are so arranged as not to interfere with the 
action of the eyelids. 

BROOM ATTACHMENT.-By the use of the broom at
tachment illustrated herewith, oil may be supplied to 
a broom in any desired amount for the purpose of oil
ing floors, etc. The attachment conSists of a can pro
vided with a false bottom ' forming an auxiliary cham
ber which communicates through a series of perfora
tions with spouts projecting between the straws of 
the broom when the device is secured in place. The 

BROOM ATTACHMENT. 

oil or other liquid is stored in the can, and may be 
fed into the auxiliary chamber through a small open
ing, controlled by a needle valve, whence it passes 
through the spouts to the broom, and Is distributed to 
the lower ends of the straws on the broom for appli
cation to the floor. The series of troughs are connect
ed by a channel, so that in case an opening from which 
one of the troughs is fed should become clogged, the 
trough could receive its quota of oil from the com
mon channel. This attachment will be found useful 
alpn for moistening the flot'lr with water, to prevent 
raising the dust when sweeping. 

ANTISEPTIC ATTACHMENT FOR TELEPHONE MOUTH
PIECES.-The. mouthpiece of a telephone, which is in 

ANTISEPTIO ATTACHMENT FOR TELEPHONE 
MOUTHPIECES. 
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constant use by a large number of persons, is apt to 
become charged with filthy and even contagious ac
cumUlations from the breath of the users. To remedy 
this evil two Californians have devised a simple little 
attachment designed to deodorize and diSinfect the 
mouthpiece. A small bracket is employed, conSisting 
of a plate with two outwardly-projecting arms. This 
plate is provided with a central opening adapted to 
fit over the threaded shank of the mouthpiece, and it 
is firmly held between a shoulder on the mouthpiece 
and the receiver proper. Hmged to the upper prO· 
jecting arm of the bracket is a cap adapted to normal
ly close over the mouthpiece. This cap is provided 
with any suitable absorbent material, saturated with 
a sterilizing or antiseptic substance, which will de
odorize and disinfect the mouthpiece. The cap is 
held tightly against the mouthpiece by the lower pro
jecting arm of the bracket, which serves as a spring 
catch therefor. In use the cap may be easily swung 
up clear of the mouthpiece, as shown in our illus
tration. 

A Patent's Strange Career. 

BY IRVING W. TOWNSEND. EXAM.INER. U. 8. PATENT OFFICE. 
It is a strange and unprecedented occurrence that a 

patent should have been passed upon by seventeen 
judges, including the Supreme Court of the United 
States, and its validity be as open and undetermtned a 
question as it was prior to the bringing of the first suit 
upon it. It is only by a combination of very unusual 
circumstances that such a condition of affairs could 
have arisen. Of these seventeen judges, eight have up
held the patent, eight have found it unpatentable, and 
one has been upon both sides of the question. Noth
ing could have been more evenly balanced. 

In 1887 Levi Bywater obtained patent No. 374,888, 
claiming "a knitted fabric, composed of face and back 
yarns of different materials, the face yarn being looped 
at regular intervals and on alternate stitches of adja
cent rows of the back yarn, and beiug matted and curl.y, 
and having a smooth back, whereby the said fabric 
has the appearance of looped or Astrakhan cloth, as 
described." When suit was brought upon this patent, 
the British patent to Booth of 1881 was set up as an 
anticipation. Prior to these patents imitation Astra
khan had been produced, but it was always a woven, 
not a knitted article. The whole question, which has 
proved so puzzling, is whether the British patent dis
closes imitation Astrakhan, or whether the change, if 
any, made by Bywater, involved more than the skill of 
the artisan. The British patentee claimed to have in
vented a novel description of looped fabric of orna
mental appearance. Just what this means is uncertain. 
Apparently, he did not claim to knit Astrakhan. Knit
ters of the present day have, following the direction of 
the British patent, undoubtedly produced knitted imi
tation Astrakhan, but the question still remains 
whether they have not, in so doing, made som'ething 
that Booth did not have in mind, for the Jaw undoubt
edly is that a foreign patent is not to be measured by 
its possibilities, but by what it substantially displays
what is necessarily inherent in it. Bywater in produc
ing his fabric, uses Mohair yarn, which will both mat 
and curl, so as to give the shaggy appearance of Astra
khan. Booth used a backing of wool, capable of felting, 
and for the face a long-fibered yarn, incapable of felt
ing, laid in position in loops. When the fabric was 
felted the loops projected. If a curly or krinkly yarn 
happened to be used, the loops curled, but the patent 
does not apparently suggest both matting and curling. 
Bywater !!Ieems to have made a wise choice of Yl!.rns. 
using those that necessarily curl, and by patient work 
in mechanical development, has provided his fabric.  
Has he, in so doing, exercised invention ? 

Judge Dallas, in Hanifen VS . Godshalk Co. ( 78 F. R. 
811 ) ,  sustained tne Bywater patent, but upon a , re
hearing he changed his mind, and held the patent in
valid. Upon appeal he was reversed, although by a 
divided court, Judges Shiras and Acheson holding the 
patent valid and Judge Butler dissenting ( 84 F. R. 
649 ) .  This was in the Third Circuit. The patent was 
next sued upon in the Second Circuit and was sus
tained by Judge Townsend ( Hanifen v. Price, 96 F. R. 
435 ) ,  but he in turn was reversed by the Court of Ap
peals for that circuit in an opinion rendered by Judge 
Shipman ( 102 F. R. 509 ) and concurred in by the two 
other judges. Hence, as the patent was invalid in New 
York and valid in Philadelphia, the United States Su
preme Court allowed a writ of certiorari, and it was 
naturally expected that the matter woul.d thus be put 
to rest. But it so happened that only eight justices 
sat when the case was heard and that the Court was 
equally divided. Such a decision is recognized as an 
affirmance of the decision appealed from, and as the 
writ of certiorari happened to have been allowed from 
the Second Circuit, where the patent was invalid, thfl 
decision of the Supreme Court was that the patent was 
invalid. Had the writ of certiorari been allowed from 
the Third Circuit, where the patent was valid, there 
would also have been an "lffirmance with the result that 
the patent would have lJeen held valid. It seems clear 
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that such an affirmation can establish no precedent, 
although there is little law upon this point. 

As the United States Supreme Court had held the 
patent invalid, infringers naturally sprang up, result
!ng in a new suit in Philadelphia, where the Court of 
Appeals had held the patent valid. District Judge 
Archbald held that the decision of the Court of Appeals 
for that circuit was binding, thus apparently or nomi
nally reversing the United States Supreme Court, but 
in view of the anomalous condition of affairs he con
sidered the matter elaborately upon its merits and ar
rived at the independent conclusion that the patent is 
valid ( Hanifen v. Armitage, 117 F. R. 845 ) .  Thus the 
seventeenth Judge has passed upon it: It will next, 
doubtless, be passed upon by the Court of Appeals for 
that circuit, and finally come again before the L nited 
States Supreme Court, where a full court wi1l give the 
concluding decisio.n, thus giving the matter . quietus 
after ' twenty-nine judges have passed upon the patent. 

. . . .. 
A FeW" Pro bJelDs Cor Inventors. 

An Australian correspondent, Mr. Edwin Phillips, 
puts to us a few inquiries, which may well engage the 
attention of inventors. 

Recently the Melbourne Herald published the fo�low
lng , item : "A shunter employed on the Silverton 
tramway was engaged in shunting when his foot be
came jammed between the rail and the check rail. 
Before he could extricate himself the trucks were upon 
him, mutilating his body terribly. He was killed." 
Who will devise a cheap and easily-applied device for 
coupling or uncoup'ling railway trucks and carriages 
without the "shunters" or "couplers" having to risk 
lives and limbs by passing over rails, beneath buffers, 
and below vehicles ? 

A port health officer while stepping on board the 
customs launch at the Port Melbourne railway pier 
( says a Melbourne daily ) to proceed to a French mail 

stell-mer, missed his footing and fell into the water be
tween the launch and the pier. Several seconds elaps
ed before he reappeared. Though wi'lling hands helped 
him out, yet what was to have prevented his being 
drowned ?  Why should not a come-and-go--a give
and-take--gangway be seen ? Or some other better 
combination of elements ? 

Will ' wood choppers and timber cutters ever 'have 
provided for their use a light, portable, and easily
applied metallic boot shield or attachment ? Says the 
Argus .. ( Victoria) : "W. Middleton almost severed his 
left f.oot at the instep yesterday when cutting timber 
at DT<J Butterworth's farm at Dumbalk. During the 
journey to Meenlyan he fainted several times through 
loss of� blood, and twice he felI off the wagon through 
the roughness of the road. Each time the wheels 
passed over- him." 

"While returning from Traralgon, Mr. G.  Dayble, of 
Morwell" ( writes a correspondent of a Melbourne 
paper ) , "'was thrown out of his gig and received a 
severe shaking. The horse boltea with the vehicle 
for about five miles, when it collided with the post 
of a bridge, smashing the gig to pieces ." Which of 
these accidents was avertable ? The first ( the throw
ing out of the driver ) or the second ( the bolting of 
the horse) ? Would some hand rail or guard have 
prevented the first, and a retainfng brake the second ? 

The leaders of four horses of the Bruthen-Bairns· 
dale coach, while standing outside the post office 
waiting the mail, shied so vigorously that, the wheels 
locking, the coach was overturned. The seven inside 
passengers and one on the box were 'quickly removed 
from their dangerous position. What ( 1 )  should have 
prevented the wheels locking? What ( 2 )  the over- ' 
turning of the coach ? 

Mr. T .. Hodby, of Pimpinio, Victoria, was 'feeding a 
chaff cutter, when by some unexplained means his left 
fingers were caught by the cogwheels and drawn into 
the machine. His hand, after a ten-mile drive, was 
amputated at the wrist, and a combined fracture of 
the forearm set. Which was to blame? The machine 
or the e .man ? Couldn't machines be made which pre
clude :( 1 )  the' hands being drawn therein or ( 2 )  ma
chines which could be instantly stopped? 

What might have ended in the foundering of the 
ketch . ·"Violet" and the qQss of life occurred at Port 
Campbell. And the question arises what other safe

. 
guards, besides periodical inspection and testing, 
should be adopted in connection with all public cranes. 
For "when discharging an anchor weighing two tons, 
the crane pillar broke off and fell onto the deck. One 
of the seamen just managed to escape." 

A ganger's awful death was recently chronicled in 
the Melbourne papers. It appeared that the unfortu
nate man was propelling a railway tricycle when the 
train leaving E'ltham overtook him and cut him 
down. The deceased was approaching the age for re
tirement from the service, and leaves a large family. 
Would that family have been left fatherless had some 
mechanical device been attached to the tricycle in.  
the form of a buffer or fender ? Or any other arrange
ment whereby . such terrible consequences could have 
been avoided ? 

"Mr. W. Tregise, of Waterloo, met with a severe ac-

Scientific American. 
cident. While driving home, the bit broke in the 
mouth of the leading horse. The animals then bolted. 
To reach the horse's head, Mr. Tregise jumped down, 
but his legs entangling with the reins, he fe'll, and 
was run over. In addition to a deep wound at the 
back of the knee, his left arm was broken." Fortu
nately, two passers-by stopped the bleeding. Which 
was at fault- ( l )  the bit, ( 2 )  the brake, ( 3 )  or was 
it a combination of these ? And what is to prevent the 
recurrence of the same thing unless an emergency 
brake is introduced, or an emergency horse-releasing 
device ? 

In the past, accidents, because they have been acci
dents, have generally been regarded as unavoidable. 
But experience teaches differently. Experience shows 
that accidents may be divided into two classes :  ( 1 )  

preventable, ( 2 )  unpreventable. I t  also shows that a 
hard-and-fast Une can be drawn between those that can 
be avoided and those that cannot be avoided. Like
wise that the list of the preventable accidents is grow
ing every year. In other. words, that invention is 
rapidly increasing the ratio of the preventab'le acci
dents as compared with the unpreventable ones. By 
reform in thought, accidents which were formerly con
signed to the second · class are now elevated to the 
first. Who can still further benefit the human race by 
increasing the preventable accidents at the expense of 
the unpreventable ones ? 

• • • • • 
BrieC Notel!l Concerning Patents. 

G. Foster Howell, the editor of the American Ship
builder, has invented a form of ship's pump which is 
operated at a cost of merely the oil used in lubricat
ing the parts. It consists of a normally horizontal 
lever with a vertical pump rod at each end and a 
weighted pendulum in the cenier. The roll of the 
ship swings the pendulum, and thus drives the pump 
rods. 

According to the Birmingham, Ala., Age-Herald of 
November 17, Andrew Beard, a colored man of that . . 
city, invented a car coupler which he sold to the 
Janney Company, the amount mentioned being $100,-
000. Beard received a payment of five thousand doi
lars, and with this had some beautiful models of his 
invention made, and carried them to the oftice of the 
company. It is said that he will receive a royalty of 
fifty cents on every coupler made. 

United States Consul W. W. Canada, at Veracruz, 
Mexico, writes under date of May 16 as follows : O OA 
bill has been laid before the Congress of Mexico pro
viding that trade-marks shall be r!lgistered and pat
ents for inventions granted without previous investi
gations respecting their novelty or originality. Pe
titions for registrations of trade-inarks and applica
tions for patent rights are to receive prompt atten
tion, and measures shall be taken to effect a reduc
tion in the charges made for such service. . A special 
code of penal laws for the prevention of fraudulent 
uses of trade-marks, etc., and violation of patent 
rights is to be prepared. The law to be enacted shall 
be in ' accordance with the convention of PariS, 
March 20, 1883,  that there may be no impediment to 
Mexico joining the International Union for the Pro· 
tection of Industrial Rights." 

Up to a very short time ago the glass blower has 
been the autocrat of the trades, but at present . he 
is, figuratively speaking, at sea. The blower's work 
has been one of the last to give way to :.nechanical 
advance. It is said that the individual earnings of 
good blowers averaged from $250 to $400 per month, 
and in many places the blowers of an establishment 
lived in a degree of luxury which compared to that 
of the employer. The forty factories in this couhtry 
which are under one control, and which comprise the 
bulk of those in this country, were all closed simul
taneously a few weeks ago, in order to per�t the 
installation of a new machine which the conceTn has 
been experimenting with for some time. All the 
operatives were thus thrown out of work, and there 
was much speculation as to' ':what the result would 
be when the factories are opened again. The ma
chine is the invention of J:ohn H. Lubbers, of Pitts
burg, Pa., who was once a glass blower, and it is said 
to be marvelous in its operatioIi and the amount and 
character of its product. The 'details of the new me
chanical installation have' . riot been allowed to creep 
out, but it is inferred . that till! company making this 
advanced step is fully assured of the success and 
economies of the new machine glass blower. 

Irving E. Burdick, a Yale man who ' achieved some 
considerable renown as an inventor by the designing 
of a very successful electric lamp for submarine pur
poses, while at college, has recently appeared with ' 
another invention of great importance. This one is 
a system of automatic train control.. In order to 
demonstrate the relJiability of his arrangement, he has 
constructed a very elaborate model, which has been 
on exhibition in New York, ' where it has been inspected 
by a great many of the most prominent railroad me'll 
in the country. In case of a broken rall , open switch, 
open draw, water covering the tracks,· or the presence 

of a train in the same block, a signal is given in the 
cab, the steam supply of the engine is cut off and the 
brakes applied, and the train brought to a g�adUal 
stop, these operations being automatically effected. 
The- usual visual signals along the line are rendered ' 
entirely unnecessary by this system, but they may be 
used in connection with this pIant as auxiliary signals. 
The engineer has but to watch the lamps in his cab. 
There are two used in this connection, one of which is 

. always glowing. One lamp. indicates clear track, and 
the other indicates the presence of danger, and if the 
engineer fails to notice the danger. signal or does not 
immediately act accordingly, the train is automatically 
brought to a standstill .  

It is almost the invariable experience at conflagra
tions of any considerable proportions, that the water 
mains are drawn on to such an extent by the great 
number of hose connections, that the water pressure 
becomes considerably impaired. The result of this 
is that it is impossible to ' make use of the water 
which is available, for the reason that the flow is so 
feeble that it is out of the question to reach the 
flames. The standard nozzle in use is about an ' inch 
and a half in diameter, which is suited for the aver
age pressure, but where the latter is decreased, it is 
also desirable to decrease the size of the nozzle. To 
exchange one nozzle for another under the circum
stances is not convenient, and in order to meet the 
demands an adjustable fire hose nozzle has been 
invented and patented by Harry E. McKechney, a 
member of the fire department of Rochester, N. Y., 
which has the advantage that while the hosepipe is 
in use, the size of the discharge can be varied to 
a considerable extent. For instance, the size of a 
one and a half inch opening may be reduced to one 
five-eighths inch in diameter. 'fhe nozzle ;consists of 
two parts, a tip and a base, which are fitted together 
and held loosely by a worm. Inside the nozzle are 
a number of overlapping staves of thin metal, each 
one strengthened by a rib of stronger metal. When 
the full stream of water is to be had, the water press
ure will force these staves back against the walls 
of the nozzle, and the stream will not be interfered 
with ; but when the supply is limited, the size of the 
discharge is reduced by turning the tip, which by 
the action of the worm, draws the thimble-like tip 
down, and tbus brings the stave-like sections closer 
together. This nozzle has been in use for some time 
in the Rochester department, and has been found to 
be of great value. It has been also called to the at
tention of the tire Officials of Philadelphia, and a 
series of trials will be made of it in that city to 
determine its value. It is expected that these noz
zles will be of the greatest service as part of the 
equipment of office buildings and the like, where the 
pressure is obtained from tanks. 

A decidedly uncanny but most useful Invention wlU 
be shown in the Liberal Arts Department at the 
World's Fair. It is a practical device for feeding 
and delivering paper to and from a platen job print
ing press. It is a gh()stly-appearing device . •  Two 
long thin arms of hollOW metal, each having five 
long, crooked fingers, apparently lifelike, ply silently 
to and fro, feeding the press and removing the print· 
ed sheets. By this invention it is possible for one 
person to operate six job presses at the same time, 
thus materially reducing the expenses of printing es
tablishments. The inventor of this unique and useful 
device is Percy F. Rice, a twenty-year-old resident of 
'Tustin, Cal. He began work on its invention eighteen 
months ago. While watching the movements of a jOb 
press in a Los Angeles printing oftice, one of the em· 
ployes suggested tha� he try his inventive genius on 
a mechanical job-press feeder. Young Rice immedi
ately retired to his workshop, and after nearly two 
years' hard labor attained success in his new inven- · 
tion. This mechanical feeding and delivering device 
is a small and comparatively inexpensive attachment 
for job presses. Its principal parts are the two hol
low tubes, with ' the equipment of fingers so adjusted 
as to work with the same reaching and retracting . r 
movement as the human arm. The Hnger tips are 
hollow, and through the functions of a vacuum pump 
attached at the foot of the press, the paper adheres 
to the tips the moment they touch it, and is released 
as soon as the arm retracts and descends on the de
livery platform. The whole device is geared direct1x 
from the press, and hardly any extra power is neces
sary to operate it. The arms are removable, and may 
be ' laid aside temporarily, so as not to interfere with 
the placing ,of the forms. rfhe feeding arm raIses a 
sheet from the . pile and places it on the platen as t� c 
press opens. . It immediately recedes, with a spirit
like motion, to . secure anqther sheet while the press 
operates, and when the latter opens, the other hand 
is there, ready to remove the printed sheet and place 
it neatly on the delivery platform, where guideways 
are provided to keep the pile in order. ThIs wonder
ful device is not the dream of a dreamer, but an 
actual mechanism that will be exhibIted in the Liberal 
Arts Palace at the World's .Ifatr. 
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RECENTLY · PATENTED INVENTIONS. 
A.pparatus for Speelal Purposes. 

GOLl)..S E PARATOR.-M. C. WRIGHT, Sul
tan, Wash. The object In this case is  to pro
vide a separator which Is simple and durable 
In construction, verY eft'ective when In use, 
and more especially designed for collecting the 
fine gold contained in the pulp of stamp-mills 
or in the material of placer-mining and for 
providing a ready discharge of the tailings In 
case they cannot be dumped into a running 
stream for carrying them olf. 

ORE-CONCENTRATOR.-E. W. KEELER, 
New York, N. Y. Among the advantages of 
this machine are, that a given quantity of 
ore is operated upon In dift'erent ways and 
thoroughly worked before final release ; also, 
that the resulting products--waste sand, con
centrated ore, amalgamated mercury, etc.-are 
arranged to be accessible and subsequently 
operated upon independently of each other. All 
parts being submerged in a tank of water, per
mits gold-carrying sands to be so treated that 
gold particles may fall  on a silvered surface 
and avoiding friction and water on plates 
while forcibly pushed. · Free mercury cannot 
become fioured in its path, and every particle 
Is preserved. 

SEWAGE-EJECTOR.-J. W. COONEY, New 
York, N. Y. Mr. Cooney's Invention has refer
ence to improvements in devices for raising 
sewage or the like from a low level, such as 
the basement of a building, to a sewer-main on 
a higher level,  an object being the provision 
of a device of this character that wl11 be prac
tically automatic in Its operation. 

DRYING-KILNt-LA F. C. VAN DUlIlER, Biloxi, 
Miss. Mr. Y,an 'DU!iler's Invention relates to 
drying-kilns adapted for use in drying dift'er
ent substances--such as 'Iumber, bricks, and 
grain-although It Is more especially adapted 
to the treatment of lumber, for the reason that 
thls material can be economically and thorough· 
Iy season e,cJI itl a comparatively short space of 
time. It III an Improvement In that class of 
driers disclosed by a former letters patent 
Issued to this Inventor. 

reversed Impulses from the local batteries 
through the primary wires of the coils, and the 
other microphone dlrect\:bg the alternately-re
versed impulses from the secondary wires of 
the coils over the line, each microphone being 
simultaneously operated by a vibrating part 
common to them both. 

TROLLEY-CONTROLLER.-W. B. LEECRAFT, 
Denison, Texas. Broadly stated, the inven
tion consists Of peculiar means which operate 
to Instantly pull down the trolley-pole when its 
trolley jumps the conductor wire. The inven
tion utilizes air, gas, or tluld under pressure 
In connection with automatic means operating, 
when the trolley jumps from the wire, to pull 
down the pole and hold It down. It provides 
an automatic signal for notifying the motor
man that the trolley is  out of contact with the 
conductor-wire along the track. 

Engineering IlDprovelDents. 

WATER-TUBE BOILER_-J. F. HOTTMAN, 
JR. , Dubuque, I owa. The primary object in 
this case I s ·  to provide a fire-box in a water
tube boiler for locomotive · service, and station
ary o r  marine service, whereby the use · of 
stay-boits may be' dispensed with In any part 
of the boller, with great saving In expense 
which making and p lacing of bolts Involve and 
avoiding danger to safety of the boiler from 
breaking of bolts, to which large numbers are 
subject In a locomotive-boiler In service a 
short time. 

GOVERNOR.-R. HABRIS, Kansas City, Mo. 
The Invention refers to governors used for vari
ous purposes--for Instance, for controlling the 
amount of gasoline for explosive-engines. The 
object Is to provide a governor composed of 
but few parts, not liable · to get out of order, 
and arranged to work with the greatest pre
cision and sensitiveness to accurately control 
the speed of the device on which it is used. 

EXPLOSIVE-ENGINE.-R. HARRIS, Kansas 
City, Mo. In this patent the invention relates 
to multiple-cylinder engines ; . and Its object is 
to p rovide an engine which is very effiective in 
operation, avoiding sudden shocks and jars, 

CALCINING APPARATUS.-A. LAWRENCE, arranged to utillllle the motive agent, such as 
Acme, Texas. In this instance the Invention gasolin e and air, to the fullest advantage, and 
refers to Improvements in apparatus for cal- to allow of varying the ignition period and 
clnlng lime or similar material , the object being varying the length of the stroke of the piston 
to provide an apparatus for this purpose that to obtain a variable compression and explo
shall  be simple in construction and having a slon period. 
m�ans for keeping the material in constant agi- COOLING-JACKET.-W. R. HAMM, Sims-
tation when being operated upon. bury, Conn. B rletly stated, the invention com-

AMALGAMATOR.-G. FLETCHER, C. E. prises a jacket proper combined with a number 
DAVIS, and B. T. DOUGLAs s,  St. Clair, Nev. of radiating tubes, preferably arranged In two 
The Invention relates to Improvements In amal- groups, one group extending longitudinally of 
gamators ; and one object the inventors have and around the cylinder within the jaeket and 
In view is the provision of a simple and cheap the other projecting through and outwardly 
construction by which they are able to collect from the jacket. I t  Is especially applicable to 
and retain the small particles of precious met- automobile-engines, although it may be used in 
als of the kind technically known as "fiour- other connections with equally or nearly equally 
gold" and "fiour-qulcksllver" from the pulp, good results. 
tailings, sand, or other material. STEAM-BOILER.-W. DORLER, Sumner, 

PROCE SS OF MAKING ALUMINA AND Wash. This invention has particular appllca
BY-PRODUCTS.-L. R. KEOGH, Pembroke, Can- tlon to Improvements in boilers of marine and 
ada. The object of the invention Is to provide stationary engines. The p rincipal object is to 
a process for the manufacture of alumina and provide an ordinary boiler with certain ad
by-products, such as hydrochloric acid, sodium junctive features or attachments whereby the 
sulfate, sodium aluminate, sodium carbonate, steam-generating capacity of the entire boiler 
and other substances that may be contained in apparatus will be greatly . Increased. The 1m
clay, kaolin, bauxite, or other aluminous ores, provement Is  as applicable t o a construction 
sulfate of aluminum or other aluminous ma- having a plurality of boilers as It Is to a single 
terlals to be treated, and sodium chlorld. boiler. 

Elect rical Devices. 

RHEO STAT.-W. A. SHERLOCK, San Fran
cisco, . Cal. In the p resent patent the inven· 
tion has reference to rheostats, Mr. Sherlock' s 
more .particular .  object being to produce a neat, 
compact, and efficient form of instrument 
capable of general use and especially suitable 
for cutting down the current of ordinary serv
Ice-wires by merely tapping into the wires. 

RECEIVER FO R  WIRELESS TELEGRAPH S 
OR TELEPHONES.-A. PLECHER, Bristow. 
Va. A capillary electrometer In this Invention 
is Interposed in the circuit between the air
terminal and the earth connection, and the rise 
and fall of the e lectrometer's mercury column 
from the passage of Hertzlan waves there
through is made the means of announcing the 
call and of interpreting the message. One 
electrometer receives the call and another the 
message, a switch being so combined with both 
as to throw either into circuit between the air
terminal and the earth. 

ELECTRICALLY-HEATED HANDLE.-R. A. 
FLIE S S ,  East Orange, N. J .  In this case the 
improvement relates to handles that are 
adapted to be used in the open air In cold 
weather, and ha s  for its object the provision of 
a simple and efficient device for heating such 
handles. The Invention Is applicable, for In
'stance, to the handles of the steering or speed
controlling levers of horseless carriages. 

ANSWERING AND RECORDING TELl',
PHONE.-T. D. FREESE and C. J. FREESE, 
Elyria, Ohio. In this patent the invention has 
reference to telephony, and the more particu
lar object of the inventors I s  the provision 
of automatic mechanism for answering calls 
in the absenc.e of the operative In charge of 
the station and for automatically recordin " 
message received from the line. 

A LTERNATING-CURRENT TELEPHONE.
A. PLECHER, Bristow, Va. The Invenlllon com
prehends for the transmitter two local bat
terIes, two induction coils, and two double 
microphones operated by one or more dia
phragms, one microphone directing alternately-

Hard_are. 

H INGE.-T. B. ' MCCREADY, Butler, Ohio. In 
this instance the invention refers particularly 
to spring-hinges for hanging screen-doors or 
the like, the object being to provide a hinge 
so constructed that the two leaves may be eas
Ily separated to remove tll.e door, leaving one 
on the door and the other on the casing, which 
will have a better appearance than a casing 
when the hinge members are removed from the 
casing, leaving the screw-holes exposed. 

BEVEL-SIDING H EAD.-E. C. PRIcm, Eu
reka, Cal. This invention relates to Improve
ments In bevel-siding heads or cutting a ttach
ments for machines for forming bevel-siding, 
beaded ceiling, fioorlnla battens, and certain 
moldings, an object bIl!!g to provide a head 
of novel construction and so arranged as to be 
readily secured to the side spindle of the ma
chine. 

COMBINED DRILL AND Rl<!AMER.-J. E .  
FUHRER, Pittsburg, Pa. The object o f  t h e  In
vention Is to provide novel means for adjusta
bly folding a drill and an improved counter
sinking reamer device in one chuck for suc
cessive use. The sleeve may be readily re
moved and convenient access alforded to the 
reamer-blades for their removal from tbe 
chuck-block. The blades may at any time be 
sharpened and replaced for renewed service. 

LOCK.-O. KATlilENBERGER, San Antonio, Tex
as. The Invention relates to locks of the permu
tation type, such as covered by two former 
patents granted to this Inventor. The details 
are such as to render the lock more convenient 
to operate, more difficult to surreptitiously open, 
enables the quick arrangement of parts . on 
special combination, so as to change It at will, 
facilitates the locking of the lock when the de
te lls are changed from open adjustment, and 
enables the working of the lock mechanism to 
open It either by sense of touch or visual ob
servation or both together. 

BRACE.-J. HOLLEY, West Palmbeach, Fla. 
In the present case the Invention has reference 
to a brace provided With a plurality of tools 

permanently attached thereto, said tools being 
mounted In a movable holder, so that any dl:l.e 
of the tools may be moved Into poilltlon for 
operation the ilame as a tool or bit applied 
to an ordinary brace. 

. 

LATCH.-W.' W. DAVES ,  Cartersville, Ga. 
The latch Is designed as an Improvement on 
that class of devices wherein the bolt is pro
jected by the action of gravity devices. Mr. 
Daves provides a construction which Insures 
an easy motion to the bolt without the use of 
springs, allows the bolt to be retracted by 
turning the knob-spindle In either direction,  and 
allows the use of thumb-plates In connection 
with a combined lever and weight In lieu of the 
knob-spindle. 

BENCH-VISE.-F. J. WERMES, Cincinnati, 
O. The purpose of this Invention Is to con
struct a vise by which a grip more powerful 
than heretofore may be elfected and also In 
which the jaws will move true against ·each 
other. This end Is  attained by providing two 
screws arranged In a certain pecullar manner 
and coacting with novel devices for simultane
ously driving them, these screws thus drawing 
equally on the jaws and holding them true, the 
one with respect to the other. 

HeatIng and Lighting. 

GAS-RADIATOR.-T. E. McNEILL, New 
York, N. Y. This structure has a large heating 
and radiating surface and provides for carry
ing oft' gaseous products of combustion. Burn
ers are · close to the fioor to secure circulation 
of warm air. The radiator Induces circulation 
of cold air from the room, and the air to be 
warmed Is brought Into contact with the radi
ator In a way to prevent overheating thereof. 
The air supplied to the burners is drawn from 
the room and discharged to secure ventilation. 
Hot combustion products go tortuously through 
the radiator and heat moderately a large 
area of radiating surface, and they may be 
throttled that their escape may be retarded and 
the latent heat be absorbed by the radiating 
surfaces. 

adapted to carry the diagonal strands that the 
needle will move concertedly with the depress· 
ing devlc!!, passing over the warp and under 
the adja�ilt weft-strands. 

PAS'i'EURIZER.-A. JENSEN, Topeka, Kan. 
This apparatus comprises a cream cyllnder, hav
Ing a cream-drainage connection at the bottom · 
and a cream-overfiow at the top and a fianged . 
breast, an outer casing forming a steam-spaee, 
and removably connected to the breast, a remov
al cover for the cylinder having a journal-bear
Ing and a revolving beater and scraper having 
a hollow axial shaft forming the Inlet for the 
cream. 

GOVERNOR FOR CENTRIFUGAL SEPARA
TORS.-H. F. HAS SLER, Hecla, S. D. In this 
patent the invention refers to Improvements In 
attachments for centrifugal cream-separators 
using the skimmed milk to accomplish the gov
erning, an object being to provide a device by 
means of which the speed of the separator will 
be kept uniform, as It is well known ·that 
Irregularities of speed cause fiuctuations In the 
cream Itself. 

FEED-REGULATOR FOR ORE-FEEDE.:ttS.-
C. Z. ELLI S, Berkeley, Cal. In the presenf ' case 
the Invention has reference to Improvements In 
machines for feeding ore to quartz-crushers or 
similar devices ; and the inventor's obje41t is 
the provision of an ore-feeder of simple il9n� 
structlon and by means of which the ore can 
be evenly fed to the crusher or the like. 

STEAMING APPARATUS FOR CLO'.rH.
F. I .  BURGHER, Stapleton, N. Y. The object 
In view in this case Is to provide an apparatus 
for steaming fabric during the shrinking and 
finishing process, the device being very effi
cient In operation, and arranged to . prevent 
the formation of creases In the piece and to 
provide a perfect draining and carrying oft' of 
the water of condensation to prevent water 
from passing to the fabric and to allow only 
very dry steam to act on the fabric. 

METHOD OF PREPARING FOOD PROD
UCTS.-J. P. ROCHE, Louisville, Ky. Mr. 
Roche' s  Invention relates to a method of ellm-

ACETYLENE-GAS GENERATOR.-C. A. Inating water from dlstilIery-slop and simUl
taneously producing a composite feed material 
which consists of vegetable material enriched 
by the food constituents of the liquid portion 
of the slop. '.rhe present invention is not re
stricted to the apparatus, because the process 
may be carried out by dift'erent forms of ma
chine and in other ways than by machinery. 

BrTLER, Port Townsend, Wash. In the pres
ent patent the invention has reference particu
larly to improvements In a carbid-feedlng me
chanism for acetylene-gas machines, an object 
of the Inventor being the p rovision of simple 
means for automatically feeding the carbld In 
desired quantities, at suitable Intervals, and In 
an efficient manner. 

Household Utilities. 

BED-SPRIN G.-J. L. BARNA�(AN, Butte, 
Mont. This bed-spring Improvement Is  adapted 
to be used In connection with the frame of a 
cot or bedstead ; and the object Is the provision 
of simple and efficient means for easily taking 
up any slack which may occur In the article 
through undue stretching of the bed-spring, 
thus overcoming sagging of the bed and con
tributing to the occupant's comfort. 

ROLLING-PIN.-W. L. STANLEY, Cambridge, 
Ohio. In its general form the Invention com
prises a cylindrical body formed of sheet met
al,  with annular corrugations to strengthen 
the same. The body is provided with heads 
or ends, and a central shaft i s  run through the 
pin to carry the two handles, while the cylln
drlcal body of the pin Is further strengthened 
by an Interiorly-located spiral rod lying 
against the inner wall of the body and extend
Ing throughout the length thereof. 

IRONIN G-BOARD.-P. A. RASMUS SEN, Beres
ford, S.  D. This Is an Ironing-board of that 
class designed to be removably engaged with a 
table-top or other suitable support, and the 
object of the Improvement Is to provide a board, 
of simple construction that may be quickly 
attached to a table or other support and as 
readily detached and that may be adjusted to 
supports of dlft'erent heights. 

ltIaehlD.,. and ltIeehanieal Devlee .. 
MACHINE FOR CONVERTING MOTION.-

G. A. WALKER, Harrison, Oklahoma Ter. The 
Invention relates to mechanism for converting 
rotary motion Into reciprocatory motion. 
Though applicable to dllferent uses in various 
arts, the Improvements refer more especially to 
devices for Imparting reciprocatory motion to 
the rods or dashes of churns and like structures. 
The prlncfpal object Is to provide a mechanism 
simple In construction and organization of the 
parts o r  elements, and thoroughly elfective In 
operation. 

MACHINE FOR TURNING CRO S S-HEAD 
PINS.-C. A. MATHENY, High Springs, Fla. Mr. 
Matheny's Invention Is In the nature of a novel 
construction of machine for turning the pins Of 
<;ross-heads for steam and other engines. The 
cross-head pin which receives the pitman Is 
ordinarily formed Integral with the yoke portion 
of the cross-head and is connected to it between 
Its jaws or branches at both Its ends. This 
makes It dillcult and Inconvenient to turn the 
pins to a true cylinder. The Invention accom
plishes this work In a convenl'!llt, accurate, and 
practical way. 

MACHINE FOR INSERTING DIAGONAL 
STRANDS . I N  "' OVEN-CANE FABRICS.-L. 
JANSON, Brooklyn , N,  Y. The purpose In this 
·case Is to construct a machine capable of 
being operated manually or by power, and, to 

'provide a machine In which a rotary depressing 
device Is mounted to travel over the cane fabric, 
depressing the warp-strlinds at each side of the 
weft-strands, and to so reciprocate a .  needle 

APPARATUS FOR PUNCHING MUSIC
SHEET8.-H. MEYER, New York, N. Y. In 
Mr. Meyer's  patent the invention has refer
ence to machines for perforating music-sheets 
for self-playing musical-Instruments ; and the 
object Is to provide a new and improved appa
ratus for punching the sheets In a simple and 
exceedingly accurate manner according to the 
perforations In the pattern-sheet. 

PUN CHING AND S HEARING MACHINE.
A. A. KOCH, Montezuma, Iowa. In this case 
the Invention relates to improvements in punch
ing and shearing machines, and the purpose 
is to provide a machine designed to be operated 
manually and In which changes for dift'erent
sized holes may be quickly made. Dlft'erent 
sets of punch-dies and different sets of punch
carriers may be provided. 

BlrrATING-ENGINE.-E. A. JONES ,  Pitts
field,. Mass. The object of the ' present · Inven
tlon is to provide an engine arranged to In
sure a proper circulation of the pulp or stock 
In the · vat and to cause the stock to readily 
fiow to the discharge-pipe when emptying the 
vat without requiring manual ly-actuated rakes 
for pushing the stock to the discharge-pipe. 
The invention relates to beating-engines shown 
and described in a former patent granted to Mr. 
Jones. 

PACKAGING APPARATUS.-A. L. HOL
TON, Norfolk, Va. In this Instance the Inven
tion Is an Improvement In packaging appa-
ratus, being In the nature of an apparatus de
signed for use In dividing piles of note-sheets 
delivered from a rolling-machine Into the de
sired number to· form books ; and comprises 
means for delivering sheets or the like In piles 
of a predetermined number and automatically 
delivering separate strips to divide the piles. 

Of Interest to Fanners. 

HORSE HAY-RAKE.-H. LINGELBACH, Meri
no, . Col. The Invention is an Improvement In 
the class of so-called "push-rakes" or "sweep
rakes" by which hay Is gathered by means of 
long teeth projecting forwardly from a raj<e: 
head, the team being hitched In rear of the 
latter and suitable means being provided for 
tilting the rake-head on the running wheels . 
which support It. 

FOLDING CRATE O R  BOX.-W. H. CROSS
LEY, Bloomsburg, Pa. One of the principal 
objects of the Invention Is the provision of an 
article which shall have the side members 
forming the frame thereof so jointed or con
nected by clips or hinges that the box may 
be quickly folded Into Its knock-down position ,  
whereby boxes m a y  be readily shipped from 
p lace to place In bulk with great economy and 
saving of space and at the same time the 
sides of the frame will be connected by hing�fi!, 
so that It will be Impossible for the same to 
·become separated. 

PLOW.-G. S. LATTA, Berla, N. C. The Im
provement Is particularly In weIght: attach
mE'nts for plow-beallls, ·whereby weight may be 
added at the front end of the beam In order to 
depress such end of the beam. The Invention 
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is applicable to all  beam p lows and cultivators 
and can be readily applied and removed and 
adjusted as may be desired upon either iron 
or wooden beams. 

CULTIVATOR.-G. W. HAMILTON, Council 
Bluffs, Iowa. Mr. Hamilton's invention refers 
to an improvement especially that kind adapted 
to simultaneously CUltivate two or more rows. 
The purpose is  to p rovide means under the con
venient control of the driver whereby to im
part either side or vertical adjustment to the 
cultivator-bellms or both, all of the cultivator: 
beams being simultaneously moved to adjusted 
position. 

HORSE-STALL.-G. B. EpPLEY, Washington, 
D. C. In this case the invention is an im
proved knock-down or adjustable and collapsi
ble stall especially adapted for use in railway
cars for shipping stock, more particularly valu
able horses, with safety and comfort. The 
panels allow ventilation without permitting the 
animals to interfere with one another. 

HARVESTING-MACHINE.-J. H. BRAMMER, 
Hunters, Wash. The purpose of the invention 
is  to provide means whereby to connect the 
cutter-bar, sickle, conveyor, and reel with the 
side of a vehicle and to employ an elevator in 
connection with the conveyor. The elevator 
enters a guarded opening in the vehicle-box at 
one side of a point centrally between the ends 
of the vehicle, the upper terminal being below 
the upper edge of the box, thus preventing loss 
of material by the wind or i rregular driving as 
the material Is delivered into the box. 

Pertaining to Vehicles. 

PNEUMATIC TIRE.-T. J.  COOPER, Pater
son, N. J. The inventor's purpose is to so con
struct a practically punctureless and non-col
lapsible tire and a wheel-rim of metal or wood 
or other material to which the tire can be 
quickly attached without danger of creeping, 
and to so construct the tire that it  will not 
only be reliable and economic, but whereby two 
independent air chambers are provided sup
plied with air from one inlet-valve, and where
by the inlet-passages of both chambers are auto
matically sealed against leakage. 

WAGON-TOP.-J. POHLIG, New Orleans, La. 
In this patent the invention has reference to 
improvements in wagon-tops, and particularly 
t o  the manner of hanging the side curtains, 
and the object in view is to p rovide simple 
means for guiding the curtains and keeping 
them straight while rolling up or unrolling. 

WHEELED SCRAPER.-J. J. GLYDENBORG, 
HlJIhouse, Miss. The inventor's object i s  to 
provide a scraper especially designed for use 
In building levees and other embankments, 
and in which the scoop will ride high, will 
be easily dumped, can be lifted out of the 
ground by the draft of the team, will be 
simple in construction, strong, durable, and 
easily repaired. It is an improvement in that 
class of scrapers represented in a former 
patent granted to Mr. Glydenborg. 

Ralhvays· and Their Accessories. 

TRACK DEVICE FOR INCLINED WAYS .
A. H. MCCLURE, Majestic, Col. The improv�
ment is adapted for use in connection with in
clined ways in mines and similar localities for 
the rapid transit of one or more loaded cars or 
vehicles. The object is to provide devices by 
which cars may be chocked at the upper end 
of It way and by which also they may be readily 
released and caused to descend the way with 
the use of little power on the operator's part. 

LOCKING DEVICE FOR SEAT-GUARDS.
S. E. JACKMAN>, New York, N. Y. The object 
in this invention is  to p rovide a devlce�for the 
seat-guard of a car, boat, or like venicle ar
ranged to securely hold the guard against acci
dental opening or opening by passengers of the 
vehicle while the latter is  in motion to prevent 
passengers from leaving the seat during the 
ride, thereby insuring complete safety of the 
pass,engers. 

SAFETY DEVICE FOR INCLINED RAIL· 
WAYS.-S. E. JACKMAN, New York, N. Y. 
This invention relates to apparatus for use In 
pleasure-resorts, etc., imd is a division of the 
application for a former patent granted to Mr. 
Jackman. The object Is to p rovide a device 
designed to prevent accidental return or down
ward movement of the car while traveling on 
the upwardly-inclined track portion of the con
tinuous track in case of accident to the pro
pelling mechanism, so that complete safety of 
the passengers is insured. 

RAILWAY CAR.-J. M. HETFIELD, Plain
field, N. J. The object in view in this im
provement is the provision of a car of the 
gondpla or coal-carrying type with a cover 
o r  covers which wlJI effectually prevent the 
entrance of snow, sleet, or rain, preventing 
the danger of freezing, and thus causing a 
saving of time in the unloading of a car. Th� 
car is equally adapted to carry lime, as the 
roof is  absolutely water-tight. 

MlsceIlaneoull. 

SEPARABLE BUTTON.-C. YEOMANS, New 
York, N . . Y. In this case the purpose IS to 
furnish a button capable of being firmly and 
expeditiously ' applied, and to so construct it 
that the more one section Is forcibly drawn 
from the other the more firmly will both sec
tions remain in locking engagement, and also to 
so construct the socket-section that a cap mem
ber w!l1 have limited play upon the body por
tion, tt beini necessary to._ inOVe this member 
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upon the body portion before the two button 
sections can be separated. 

LETTER-OP1!lNER.-H, C. ZENKE, New York, 
N. Y. The object of the Invention i s  the provi
sion of· a letter-opener which i s  simple and 
durable in construction, very effective in opera
tion, Ilnd arranged to enable the operator to 
quickly and accurately open a bunch of letters 
of various sizes and shapes at one operation 
without danger of injuring the contents of the 
envelope. 

GLOVE.-C. WINKLER, New York, N. Y. In 
this instance the object is to provide a glove 
having the reinforcing portions or tips ar
ranged to present a smooth surface to the 
wearer's fingers, to prevent uncomfortable con
tact of the wearer's fingers with p rojecting 
edges, seams, or doubled-up portions, at the 
same time avoiding undue thickening of the 
glove-fingers, but giving strength and a fine 
appearance. 

ERASER.-H. B. TOOKER, New York, N. Y. 
The. mechanical eraser in this case is more espe
cially designed for use on type-writing machines 
and arranged to enable the operator to quickly 
and accurately erase either a single letter, sign, 
or the like, or a word or entire line without 
danger of marring the remaining writing or 
injuring the paper. 

MEASURING DEVICE.'---F. M. STEADMAN, 
Puebla, Mexico. The device is  very compact, 
comprising simply a disk on which is mounted 
a roll of specially graduated tape. The size 
of an object at a known distance or the dis
tance of an object of known size may be deter
mined by noting on the tape at what distance 
from the eye the object w!ll be eclipsed by the 
disk. 

SIGHTING DEVICE FOR CAMERAS.-F. M. 
STEADMAN, Puebla, Mexico. In this patent the 
invention is in the nature of a sighting device 
for ascertaining exactly what confronting ob
jects strike the image plane or for locating the 
im.age properly on the p lane without looking on 
the ground glass to do so. The device is especial
ly adapted to film-cameras with which it Is im
possible to use the ground glass, but is  appli
cable to all cameras. 

CAMERA ' ATTACHMENT.-W. E.  MULHOL
LAN, Juneau, Alaska Ter. Mr. Mulhollan's pur
pose is to provide a device which can be re
movably attached to any camera for the pur
pose of automatically operating the shutter at 
a predetermined time, enabling persons to take 
their own photographs from a point near to 
or at a distance from the camera. 

INSTRUMENT FOR HOLDING ARTIFI
CIAL TEETH.--'W. F. McKIBBEN, Linneus, 
Mo. The purpose of the invention is  to provide 
an instrument for holding teeth to be mounted, 
especially plate-teeth, so constructed as to 
firmly hold either end of a tooth while the 
other end is being operated upon and to duly 
accommodate the pins in the teeth whether 
the pins be arranged transversely or longi
tudinally of a tooth. Mr. McKibben has also 
invented another Instrument for holding arti
ficial teeth, the purpose of which is  to furnish 
one adapted to hold what is  known as "plain 
vulcanite teeth" for grmding purposes, the in
strument so constructed that the position of the 
tooth may be reversed, enabling either side to 
be ground to the biting edge or adjacent there
to and wherein the teeth may be turned end 
for end and firmly held in any position. 

PANORAMIC CAMERA.-C. MILLS, New 
York, N. Y. The object of the improvement Is 
to provide a camera arranged to permit conven
ient adjustment of the film-carrier nearer to 
o r  farther from the lens, to allow the use of 
lenses of different focuses on the same 
apparatus, and to permit of presenting both con
cave and convex surfaces of the focusing-screen 
or film to the lens to distinctly bring out on 
the finished picture nearer or farther portions 
of the object to be photographed. 

INSECTICIDE.-J. H. YELVINGTON and J.  E. 
YELVINGTON, Nocatee, Fla, This solution has 
been employed with remarkably successful re
sults, especially on orange-trees, pineapples, to
matoes, egg-plants, and other fruit-trees, veget
ables, and cultivated p lants. It acts not only 
as a most efficient insecticide and fungicide, 
but also invigorates and p romotes the healthy 
growth and development of the trees and 
plants In a high degree. 

ing no direct hinge connection one t o  the other, 
and to so hinge the p lates one to the other 
through the medium of the belt upon which 
they are supported that the p lates will not 
move from the position In which they were 
placed. 

STAIR-ROD AND SECURER.-S. A. BROWN, 
New York, N. Y. The principal object of the 
invention is to overcome many disadvantages 
and objections common to stair-rod and �ecurer 
devices hitherto devised. Though applIcable 
to wooden stairs, the improvements are espe
cially intended for use in connec tion with 
stairs constructed of hard materials -·such as 
marble or iron, for instance-and into which 
i t  is Impossible to drive or insert tacks or 
the like for securing the carpet or covermg in 
place upon the stairs. 

FISHING-REEL.-O. ALLEN, Lincoln, III. 

What i s  called "backlashlng" in the reel occurs 
by the overrunning of the spool, and thus the 
cast or flight of the bait l.s suddenly arrested, 
and often, when this occurs, the bait is  separ
ated from the hook and is lost. The line must 
then be drawn off the spool, and i s  often so 
tangled as to require considerable time to 
straighten out. This invention avoids these 
results and delivers the line from the spool 
without overrunning or the necessity of ap
p lying the brake. 

BUILDING CONSTRUCTION.-A. MENC-
ZARSKI, lIi ew York, N. Y. In this case the 
invention has reference to a fireproof building 
construction ; and the improvement comprises 
a peculiarly-constructed span of material laid 
plastic between the horizontal metal I-beams 
running side by side and the structure thus 
constituted being allowed to set and form 
the floors and ceilings. 

FASTENER.-E. S.  GARDNER, San Angelo, 
Texas, care of D. T. AVERETTE. This fas
tener is designed for securing the eyes to 
traces or tugs or fastening stirrup-leathers 
together, the fastener being also applicable 
for various other purposes, the arrangement 
being such that the fastener securely locks 
the parts together and can be conveniently 
opened when desired to lengthen or shorten 
the traces, stirrup-leathers, or the like. 

CIGAR-PERFORATOR.-W. K. HOLMES, 
New York, N. Y. The purpose in this case 
is to provide a device which may be worn 
upon a watch-chain, and so constructed that 
it will perforate a cigar Inserted therein sim
ultaneously from opposite sides, effecting clean, 
clear perforations whether the cigar be green 
or dry, and which will not crack or break 
the wrapper if the cigar be dry. 

FLY-CATCHER.-J. SCHNELL, Macon, Ga. 
The invention is  an improvement In that 
class of fly-catchers in which a surface of 
some form is smeared or covered with a 
sticky substance, which may also be attrac
tive and deadly to flies and other insects. A 
candle or other light-producer may be ad
justed at any required distance to attract 
insects at night. 

BABY-COMFORTER.-H. SPENCER, New 
York, N. Y. In this instance the invention 
refers to improvements In devices for com· 
fortlng or quieting young babies, an object 
being to provide a device for this purpose 
that shall be simple in construction and tlo.at 
when p laced in a child's mouth will not only 
serve to solace the child, but wlJI afford slight 
nourishment. 

hole, an extension-piece, and so on, is attached 
to it by means of this device. When it is 
desired to sharpen the borer bit carry the lower 
part of the serpentine borer provided with the 
bit to the shop. 

PLACKErr-FASTENER.-A, D. BELL, New 
York, N. Y. In carrying out the invention 
·Mr. Bell particularly contemplates the pro
duction of a clasp which may be secured to 
the p lacket of the skirt in such manner that 
when the placket is closed the fastener will 
be invisible, so that the skirt will present 
a neat and tidy appearance, thereby effecting 
a departure from the bulky, untidy seam and 

protruding fasteners ordinarily incident to the 
clasps commonly in use. 

DESIGN FOR A GLOVE.-F. SCHMIDT, New 
York, N. Y. In this ornamental design for a 
glove, three separated bars or rows of heavy 
black twisted silk each bordered by a thin 
edge of white silk stitching extend from the 
knuckles to a line with the base of the thumb. 
A neat V shaped formation of the same 
material and execution a s  the bars complete 
the design. r 

NOTE.-Copies of any of these patents will be 
furnished by Munn & Co. for ten cents each. 
Please state the name of the patentee, title of 
the invention, and date of this paper. 

Busintss and Ptrsonal Wants. 
READ THIS COLUMN CAREFULLY.-You 

will find inquiries for certain classes of articles 
numbered in conAACutive order. If you manu
facture these goods write us at once and we will 
send you the name and address of the party desir
ing the mformation. in every ease it Is neces
sary to give the nUllJ.ber of the Inquiry. . 

MUNN &- CO. 

Marine Iron Works. ChlCa/i{o. Catalollue free. 
Inquiry No. 48S'.-For makers of up-to-date tur

bine water wheels. 
AUTos,-Duryea Power Co . .  Reading$Pa. 
I n q ll iry N o .  488�. -FoT manufacturers of gaso

line pressure lamps, hollow wire systems for lights, 
etc. 

U U. S." Metal Polish. Indianapolis. Samples free. 
Inquiry No. 48�9.-For manufacturers of rope 

and cordage machinery. 
Handle & Spoke Mchy. Ober Mfg. Co .. 10 Bell St., 

Chagrin Falls, O. 
Inq niry No. 4890.-For makers of rubber stamp 

outfits, complete. 
Sawmill machinery and outfits manufactured by the 

Lane Mfg. Co .. Box 13, Montpelier, Vt. 

a��¥��the �ail40�:e�·bu�r�e:�kers of novelties suit-

W ANTED.-A partner with capital to introduce a new 
article to the bottle trade. Partner, Box 773, N. Y. 

th�''::� Jlo� °cr:.r.,9&rE���n!�fr��:nt address of 

American inventions negotiated in Europe, Felix 
Hamburger. Eqnitable Building, Berlin. Gerniany. 

I n qulrv 1" 0 .  4 S93.-For makers of machinery for 
manufacturing small wire corkscrews, such as usea on 
patent mediCIne bottles. 

Inventions developed and perfected. Designing and 
machine work. Garvin Machine Co., 149 Varick, cor. 
Spring Sts .. N. Y. 

I D q u i ry No. 4S94.-For manufacturers of slot 
machines. 

rr- Send for new and complete catalogue of SCientific 
and other Books for sale by Munn & Co., 30'1 Broad way 
New York. Free on application 

to�:?�
i
J:,.::o!�9:i.-For makers of gasoline mo-

We manufacture anything tu metal. Patented arti
cles, metal stamping, dies, screw mach. work, etc . •  
Metal Novelty Works, 43 Canal Street, Chicago. 

KNIFE ATTACHMENT.-G. E. CROSLEY, In qui ry No . 4896.-For makers of acetylene out
Albion, Wis. The improvement relates to an fits for store lighting purposes. 
attachment for pocket-knives or for other de
vices having blades by which pencils may be 
conveniently and effectually sharpened_ The 
edge of the knife-blade may be exposed to fa
cilitate the cutting of finger nails, and also 
a roughened or filing surface Is provided 
p dapted to be used for filing and rubbing the 
finger-nails. 

The largest manufacturer in the world of merry-I'o 
ronnds, shooting galleries and hand ol'fplJls. For prices 
and terms write to C. W. Parker, Abilene, Kan. 

I n quiry N o .  489'7.-For a small plant for book
binding businees. 

Empire Brass Work., 106 E. 129th Street, New York. 
N. Y., have exceptional facilities for manufacuring any 
article requiring machine shop and plating room. 

I n quiry N o .  489S.-For maker. of machinery for STARTING-GATE.-F. A. VIANEST, New manufacturing match boxes. . 
York, N. Y. In this contrivance the inven- An engineer in' London Is open to represent firsl -cla8s 
tlon has reference to Improvements in start- engineering !lrm having good specialties. Send parti 
ing-gates for use on race-tracks, and the ob- cnlars to L. Fraser, 5 Butler Road, Harrow, England. 
ject of the Inventor is the provision of a start- Inquirv No. 4899.-For an apparatus for experi-
lng-gate arranged at opposite sides of the mentIDg III physics. 
race-course, of very simple construction and The celebrated " Hornsby-Akroyd " Patent Safety Oil 
having a direct and quick perpendicular move- Engine is built by the De La Ver""e Refn"eratinl!' �a 
ment. chine Company. Foot of East 138th Street, New York. 

VALVE.-A. C. FAMBROUGH, Sonora, Texas. 
Mr. Fambrough's invention is an improvement 
in valves, and especially in valves designed 
for use In tanks. The construction Is  simple, 
easily applied t o  a tank, and the arrange
ment of valves such as will work In shallow 
water and permit a much greater flow, because 
the valve can be adjusted to a wide open 
position. 

Inqu iry No. 4900.-For manufacturers of enamel 
sheet Iron. 

Contract manufacturers of hardware specialties. rn a· 
chinery, stampings, dies. tools. etc. Excellent market .. 
ing connections. Edmonds-Metzel Mfg. Co. , ChicRl!o. 

Inq o ir y No. 4-901.-l1'or makers of smal l iron gear
ing about two inches thick. in large quantities. 

Manufacturers of patent. articles, dies. metal stamp
ing, screw machine work, hardware specialties, machin· 
ery and tools. Quadri"a Manufacturing Company, 18 
South Canal Street, Chicago. 

PLUMB-LEVEL.-W. B. BRADilHAW, Ennis, 
Texas. This device consists of a body portion 10�!:,�'J,��h�I�W �r.?e�irt:�:' ����on mills using round 

celver may be exposed for use, or all the ma- having on its upper side front and rear sights, Representatives for Spain.-Rormaechea, Illlorria!!" terial may be concealed within the casing. and also a compass, a depressed open-top cas- & Co., Calle Libertad No. 1. Po. 10., Bil bao, Spam. Offer 

HOLDER FOR MARKING OR ERASIVE 
MATERIAL.-R. P. HAFNER, Passaic, N. J. 
The inventor provides a holder in whic .... a re
ceiver is  arranged to travel In direction of 
one o r  the other of the open ends of a tubular 
casing, which receiver is adapted to hold a 
stick of chalk or crayon at each end, or an 
erasive or marking material at one end and an 
eraslve material at the opposite end, whereby 
the material attached at either end of the re-

DESIGN FOR AN EASEL.-SABELLA G. Do- Ing having an outer arc-shape graduated flange, tbeir services to represent American manufacturers of 
HERTY, New York, N. Y. In this case the In- a box-shaped member having pivoted support novelties and new patented Inventions. Will handle 
vention Is of a new, original, and ornamental within the casing and a glass front side, a agencies to ent.ire satisfaction, guaranteeing best ser· 
design for an easel. The easel is crowned with suspended bob 'and lower fixed point within the vice. A 1 references furnished to parl ies Interested. 
a wreath. The uprights of the back have holes box or pivoted member. b1r'b�;f:�fi�:':s.

4903.-For machtues for "rinding 
for the purpose of adjustment of the picture COUPJ,.ING DEVICE' FOR SCREW-DRILLS. MANUl'ACTURERS ! Want any parts made of any rest to various heights. The base is highly -C. CHRI STIANSEN, Gelsenklrchen, Germany. metal ? Write us. Metal Stamping Company, Niagara ornamented and is p laced on symmetrically The Invention provides a coupling device by Fall., N. Y 
curved feet, the whole etrect being very agree- means of which screw-borers of any desired In quiry No. 4904.-For machines for concavmg able. length may be composed of shorter sections. razors. 

WAIST-BELT ATTACHMENT. - A. T. Borers constructed In this manner allow of driJI- Inq uiry No. 490� .-For machines for grinding 
GOLDFIELD, New York, N. Y. The main pur- holes to be bored of any depth In a narrow shaft I 

shears and polishing them. 
pose of this Invention is to bring the plates and transversely to Its longitudinal axis. If a cal��',',!�y No. 4 906.-For manufacturers of electrl
in close-hinged connection solely by the lacing I borer of a· certain length has been driven In up Inqniry No. 490'7.-For manufacturers of awam of the belt throllih the plates. the plates hav- to Its tear end liP to the mouth of the drlll- rollers tor a IIOU 00IU'IIe. 
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I II ! I I I I I nJ��h\\.���!...A� (!tNotes 1 1�� 
\� and Querle8� 

one a motion of rising and setting In the of the Board of Fire Underwriters ; there � power applied to the axle, or the effective 
same manner as the sun, due to the rotation are usually State laws also. If you do ' horse power of the engine, from the power de
of the earth on its axis ; the other a motion not insure, you may of course put the veloped inside tile cylinder. The difference 
over from east to west, or if facing the north work in, in any way you please. We between the two is  the friction of the engine. 

( 9 2 5 2 )  H. L. E. says : Will you 

HINTS TO CORRESPONDENTS. 
Names and Address must accomvany all letters or 

no attention will be paid thereto. This is for 
ocr information and not for publication. 

References to former articles or answers should give 
clute of paper and page or number of question. 

Inquiries not answered in reasonable time should be 
repeated ; correspondents will bear in mind that 
some answers require not" a little research, and, 
though we endeavor to reply to all elther by 
letter or in this department, each must take 
his turn. 

pole, over from right to left. This is caused are of the opinion that it would be safer 
by the revolution of the earth around the sun, and in every way better to employ an intelll
and is  accomplished in a year. Because of this gent electrical man to plan and put up the p lease let me know where I could' 

obtain an 
motion, a star sets about four minutes earlier p lant and teach you all about it. Every man enlarged engraving of the American beam en 
each night than it did the night before. The to his own trade is a safe rule. We would gine, such as appears on a marine engineer' 
constellations in the north, which neve r  set, not advise the burying of bare wires in con- certificate or license ? It is as good an en
ha ve this motion, and can be seen to occupy all crete. Insula ted wires should be used. The graving of this kind of engine as I have ever 
positions around the north pole in a year. The underwriters here require the wire to be seen ( but i t  is a little too small ) .  It also 
Great Dipper is below the pole at one time, and placed in iron pipes also. You can get a shows the engineer starting the engine. Do 
six months later,  at the same hour of the night, copy of the rules of the underwriters on ap- you suppose you could obtain one of the blank 
is directly above the pole, 180 deg. from its plication to the New York Board of Fire certificates for me, as I do not want them fo 
former position. We do not think our answer Underwriters, 32 Nassau Street, New York any dishonest purpose, only, as I said before, 
on this point is wrong. city. The conduits for the wire should be left I like the engraving very much, as it shows al 

Buyers wishing to purchase any article not adver
tised in our columns will be furnished with 
addresses of houses manufacturing or carrying 
the same. 

( 9 245 ) M. P. C. says : PletJse answer in the concrete, so that the wires may at any the parts of the engine very clearly. A. We 
t' e be accessibl A t th d . know of no engraving like the one on the ma 

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

the following question : I have a double-acting 1m e. s 0 e ynamo, we 

steam engine, the cylinder of which is l ' L would say get any dynamo which is easily ac- rine engineers' certificates, and we do not think 
7'� 'bl ' 't  th t i d  i t  will be possible for you to obtain one of 

inches x 3 inches, speed 290 revolutions per ceSSl e m your Cl y,  so a repa rs an re-
I t f t b d '1 If these certificate blanks without passing the 

minute. I wish to make a double-acting steam p acemen 0 par s can e ma e eaSl y. 
Scientific American Supplements referred to may be 

had at the office. Price 10 cents each. · 
pump, to be connected directly to the engine you get a machine made at a distance, it may nec
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examinations. 

piston rod. What should be the diameter of have to lie idle for weeks while you wait A. D. W. says : I am inform-
Books referred to promptly supplied on receipt of 

price. 

:Minerals sent for examination should be distinctly 
marked or labeled. 

( 9 2 4 2 )  B. Jonas says : You would 
oblige me much by answering the following ques
tlon : 1 have a galvanic battery giving 15 volts 
70 amperes. Is  it practically possible to charge 
with it a nO-volt storage battery : A. A 
storage cell requires two and a half volts in 
the charging current and 4 to 6 %  amperes per 
square foot of surface of positive plate, reckon
Ing both sides. The 15 volts which you have 
in your battery will therefore charge six cells 
at once. You can divide the storage battery 
into parts, and charge them successively. It 
will" be a slow j ob, as there will be nine sec

each inlet valve and each outlet valve ? What for some part to be forwarded to replace a ed that there is an alloy on the mark� 
should be the dimensions of the cylinder ? What broken or burned-out part. The Westinghouse for machinery bearings similar to bab 
should be the size of the suction pipe and 

Electrical Company, Pittsburg, Pa.,  are near bitt metal, but possessing the advantage of re 
the discharge pipe ? What shoul d  be the di-. you, and make perfectly reliable apparatus, qui ring no oil or lubrication of any kind ; . my 
mensions of the air chamber ? What form of for every part of your Installation, excepting informant, however, did not know the name of 

valve would be most suitable and simple ? 
storage batteries. They will probably advise this alloy. It occurred to me that you would 

A. In reply to your question about a double-
you just what to get from beginning to end. probably know if there is such a material to 

acting steam pump which could be connected 
You will then have a homogeneous installation. be had. I want it for very high speed but 
The chloride accumulator is very largely used ll'ght work A In reply to your l'nqul' l'y we directly with your engine, making 290 revoliI- for house lighting and central station work. would say 

'
that

' 
there are a number of so-c�lled tions per minute, with a stroke of three inches, You will not go amiss by selecting it. The antifriction bearing materials on the market, we would say that this speed Is too high amount of battery you will require depends but we know of nothing superior to genuine for any direct-connected pump to work satis-

factorily. We doubt if the valves would open 
on the voltage of the lamp, half as many cells babbitt metal properly lubricated with oil 

and shut smoothly in the length of time that 
as the voltage. You will require 150 ampere- In order to reduce friction to the minimum 
hour cells If you only wish to run 50 lights oil o r  lubrication of a similar character is :�:��

on
�e available under the conditions you of 16 candle power for six hours on one necessary. 

tlens to be charged. I t  would be far more ( 9 246 )  A. L. asks : 1. Why is an 
economical In both time and money to have a electric current generated when the two wIres 
connection to a heavy current In your cIty, and are connected together of the Edison-Lalande 
charge the Jbattery in two sections at the battery ? A. The current flows when the two 
same time. wires from a cell are connected, because the 

( 9 243 ) F. B. P. says : Will you kindly cbemical action is  ready to begin at the in

tell me how much water will be discharged p e r  stant o f  closing tb3 wires. Most cells have 

hour through a pipe 1,8 mile long no chemical ac.tion in them till the wires are 
connected ; then the chemical action starts, 

6 Inches dia., fall  1 % inches to 100 feet and the current is generated. 2. How can 
9 inches dia. ,  fall  1 % inches to 100 feet copper be reduced to copper oxide or black 

12 inches dia. , fall 1 % inches to 100 feet oxide of copper ? A. Copper i s  reduced to 
24 inches dla., fall  1 % Inches to 100 feet the oxide by passing oxygen over and through 

through square box 12 x 12 inches, same length red-hot copper. ' It is far better to buy the 
and fall.  Don't want any laborious calculation, copper oxide if you desire to use it In a cell. 
but an approximate estimate. Water at mouth 3 . If the same chemicals are put in a t  first 
of pipe covers the mouth 2 o r  3 inches. Pipe in a storage cell, will the cell generate elec
at outlet to have free, unobstructed discharge. tricity the same as a primary cell ? A. If 
It is said that a pipe running full will not dis- a storage cell i s  made with the prop� materials 
charge so much as one not quite full. If that all  ready for action, an e lectric current will 
is  so, I take it that a small obstruction at flow from it as soon as It Is set up. They are 
mouth ( where mouth is fully covered by water ) not usually made in this way, but charged for 

charge. 
( 9 248 ) T. C. says : A house is sup

plied with water from a spring situated 68 feet 
below the water tank in the attic of the house 
and about 200 feet distant in a horizontal direc: 
tion. The water is raised by a hydraulic ram, 
and the pipe supplying the tank passes into the 
bottom of the latter. Would it be a good p lan 
to pass a ligh tning rod through the roof of 
the house and into the water in the tank, in
stead of "grounding" the rod outside in damp 
earth ? The water tank is of wood lined with 
tinned copper. The water pipes are of galvan
ized Iron. A. We would not a dvise passing a 
lightning rod through the roof of your house 
and into the water In your tank, instead of 
grounding the rods outside the house in damp 
earth in the regular way. Water is  not a good 
conductor, and we do not consider it good prac
tice to have any part of a lightning rod pass 
inside of a dwelling. 

( 9 249 ) S. H. S. says : I have a chim-
would regulate the flow, so that the pipe would use after they are set up. 4. How much ney on my house that causes lots of trouble 
not run quite full. Or woul d  the unobstructed water will a volt-ampere decompose ? A. during extreme cold weather in wInter by 
outlet in that length of pipe ( 1,8  mile ) operate Water cannot be decomposed by a current "sweating" and leaking down into kitchen. 
so as to prevent the pipe running full ? Can you whose pressure Is 1 volt. At least 1.48 volts The chimney rests on a support in kitchen, 
refer me to some work on farm drainage, mod- are required to overcome the counter E.M.F. runs up through the attic, and extends about 
ern drainage by tiling, etc. ? Can you refer me of the hydrogen and the oxygen and produce 4 feet abo'Ve roof-total length, 1 1  feet. The 
to back numbers of SCIENTIFIC AMERICAN con- any decomposition. The electrochemical house is  built of brick, and the wall forms 
taining articles on that subject ? If so, I will equivalent of hydrogen is 0.00001038 gramme, one side of chimney below roof. The chimney 
write for them. Can you refe r  m e  to work on and of oxygen, 0.00008283 gramme. One i s  larger than the ordin9.ry chimneys, with a 
farm buildings ? A. Referring to your inquiry re- ampere will therefore decompose the sum of larger flue. What can I do to remedy this 
gaMing the flow of water through a pipe 1,8 of these number s  in one second, or 0.00009321 trouble ? Must have the chimney rebuilt this 
a mile long, with a fall of 1% inches to each gramme. This i s  reduced to ounces by dlvld- summer, notwithstanding it was rebuilt last 
1 00 feet, we would say that a 6-inch pipe w!ll ing by 28.35. fall,  but it crumbled badly last winter, on 
deliver approximately 5,900 gallons per hour. a ccount of so much sweating and freezing. 
A 9-lnch pipe w!ll deliver approximately 15,700 ( 9 247 )  W. & Co. say : We are about Would like to keep chimney same size as now 

( 9 254 ) J. R. P. says : Girder is 1 5  
inches high a n d  50 feet long, resting o n  three 
piers or columns. Will there be any difference 
in weight upon the center pier or column 
whether cut in the center directly over the cen 
tel' column, or if the girder remains in a whole 
piece : A. We would say that if the girder is 
uniformly ' loaded, and if the piers are absolute 
ly level, the maximum stress in the girder wil 
be less than if two girders of one-half the 
length were used, by a small amount. The 
formulas for calculating the stress for such 
"continuous girders" are very complicated, and 
the results are inaccurate if there is  even a 
slight settling of any of the piers. 1<'01' thi 
reason such "continuous girders" are usually 
not considered good practice in bridge con 
struction ; and in building construction are 
usually figured on the same basis as simple 
girders extending over but a single spa,n. 

( 9 255 ) B. M. M. says : wJi'rl.: ' :�ou 
please give me the difference in the ,IlUmber 
of heat units contained In equal weights of 
the best coke and hard coal ? Also, what is the 
difference in the relative value of 24-hour, 48 
hour and 7&-hour coke ? What would cause 
coke to cl;nker and run on the grates, and 
what i s  considered the best kind of coke for 
furnaces and stoves, when used as a substitute 
for hard coal : A. We would say that there 
is practically no difference in the number of 
heat units contained in equal weights of the 
best coke and the best hard coal. They are 
both very nearly pure carbon, and each con 
tains about 14,500 British thermal units per 
pound. We know of no definite data regarding 
the comparative value of 24-hour, 48-hour, and 
72-hour coke. We believe, however, that the 
difference in heating value is very slight in 
deed, and that the amount of this difference 
will vary with the kind of coal from which 
the coke is made. Impurities .. such as silicates 
and certain iron compounds, in sufficient quanti 
ties, would cause the coke to clinker if the fi re 
were hot enough to fuse them. Connellsville 
coke is one of the best cokes on the market 
but the ordinary gas coke will burn satisfac 
torily ; in fact, any coke makes an excellen 
substitute for coal when the drafts are properly 
arranged. 

NEW BOOKS, ETC.  

gallons p e r  hour. A 12-inch round pipe will to build a house for our own residence. It to match others. How would It do to build a 
deliver approximately 34,500 gallon s per hour. is to be built altogether of concrete, from the double chimney, leaving a small air space be
A 1 2-inch square box will deliver approximately cellar floor to the peak of the roof. We have tween inner and outer walls ? There are no 
43,200 gallons per hour. A 24-inch round p ipe a 6-horsepower ( rated ) gasoline engine, by masons here that seem to know how to over
will deliver approximately 207,500 gallons per m eans of which we desire to light the building come the trouble. The chimney worked all 
hour. Each one of these pipes will deliver the with 50 1'6-candlepower electric lights through right unW it was rebuilt last fall .  A. In 
maximum amount when running full. With a the medium of a storage battery that will rep ly to question concerning your chimney, we 
given fall, and a given quantity of water flow- carry enough to run all 50 lights for six hours, would say that i t is  impossible for us to defi
lng, the velocity of flow will be greater if the or a smaller number for a proportionately nitely decide, without thoroughly Inspecting 
pipe is  large enough, so that it does not flow longer time. We know practically nothing the chimney, what Is the cause of your trouble 
full, than it w!ll be If a pipe is  used so small of electrical science save what is picked up and what should be the remedy, but we are 
that the pipe must flow full ; but for any given in our ordinary contact with it ; but we desire inclined to believe that a small air space be
sized pipe the maxim um flow will occur when to do this job ourselves, partly as a means tween the inner and outer walls <if the chim
the pipe is full.  I t  is immaterial whether you of self-education on the subject, even if In ney would remedy the difficulty. I t  would 
regulate the flow of water at the entrance or the end It should cost more than would the probably be well for you to have this air space 
at the outlet, provided both are under water. employing of an expert to do the job, and arranged so that you could allow a free circu
We would refer you to, and can supp ly you then we know nothing about the practical la tlon of air through it or not, as you wished, LA 
with, the following books : "I rrigation of Farm, working of it after it is installed. What we according to the weather conditions. This could 
Garden, and Orchard," by H. Stewart, price want to know is as follows : How and with be arranged by means of a ,  small slide or 
$1.50 ; "Drainage of Farms," by French, price what kind of wire should the building be damper. 

TELEGRAPHIE SANS FIL. L'<EUVRE DE 
MARCONI. Traduit du Scientific Am 
erican de New York. Par Emile 
Guarini. Brussels. 1903. Pp. 64. 

$ 1 .50 ; "Drainage for Profit and Drainage for wired ? Would it be safe to bury permanently ( 9 250 ) P. J. V. V. says : Would you 
Health," by G.  E. Waring, price $ 1 .50 ; also the wires in the concrete without pipes ? Is be so kind as to give me information about 
"Barn Plans and Outbuildings," price $ 1 . 50, I 

concrete an insulator, or would it be necessary the way shovels and pickaxes are made itt 
and "Stables and Outbuildings," price $2.50. to use heavily-insulated wire ? What kind this country, and the machines they use for it ': or make of dynamo and what kind and amount 

( 9 244 ) G. W. D. says : In your paper of battery would you advise : The dynamo will Could you recommend me a book or treatise 
of September 19, 1903, Query 9174,  F. M. L. have to be connected to the engine by belt, as which gives full explanation on the subject ? 
asks for information in regard to the "Big when not in use generating electricity, we de-

A. Shovels and .pickaxes are made in this 
Dipper." He states that "at present" ( 1 sup- sire to use the engine for running an air 

country in a great many different ways, differ
pose about September 1) the handle of the compressor for refrigerating purposes, a pump 

ent manufacturers using different processes. 
"Dipper" point� t.

oward the earth in the early for pumping water to tanks in the attic, and 
Shovels are usually stamped from sheet steel ,  

evening, which IS mcorrect unless he was 10,000 a lathe and other tools in the shop in the 
either by hydraulic pressure, steam hammers 

miles to the eastward of the United States. At cellar. If necessary we can send you blue 
or drop forges, and pickaxes are usually drop

that date ( September 1) the '.'handle" pointed prints of the house plans, showing the location 
forged from wrought iron or mild steel. Tooled 

uPw
,
ard about 45 degrees west between 8 and of all lights, and engine, as well as the desired 

steel points 3 or 4 inches long are then welded 
9 0 clock, and therefore would point toward location of the electrical machinery and keys te> the picks with a forked or double scarf 
the earth in 9 hours, or between 5 and 6 or switchboards. If there is any book you 

weld. We !:now of no treatise on the subject 
o'clock in the morning. However, this is not advise as covering these specific points, kindly 

which would give you any detailed information. 

Mr. Guarini' s  work is a translation of his 
review of the state of wireless telegraphy pub 
lished in the columns of the SCIENTIFIC 
AMERICAN S.uPPLEMENT. Mr. Guarini has not 
only traced the development of wireless tel 
egraphy from the experiments of Hertz to the 
present time, but he has also shown what Mr 
Marconi has accomplished, and what the pros 
pects are of a syntonized transatlantic wireles 
telegraphic service. The work is to be com 
mended for its conciseness and for its · accuracy 
REMINISCENCES OF AN ,ASTRONO�[ER. By 

Simon Newcomb, author of "Astron 
omy for Everybody," "Popular 
Astronomy," etc. Boston : Houghton 
MifHin & Co. 1903.  With ' photogra 
vure portrait. 8vo. Price $ 2.50.  

Prof. Newcomb's Reminiscences are certainly the object of this communication. Is your an- let us know the title and price ' but we would ( 9 251 ) C. W. N. says : Please answer 
t .  If h I ' a most refreshing combination of scientific swer correc . so, w at know about as- prefer that you would give us the Information through your query columns as to the meanl'ng t f autobiography and astronomical anecdote ronomy, goes or nothing. There is an annual we desire as covering this particular case. In recent advertisements of "brake horse pow- P f N I t" 1 b ro . ewcomb has known almost every selen revo u IOn on y a out the north star. If there A. There are many insulated wires suitable er," mostly applied to motor bl' cycles and auto- t '  t h . . 

d' 1 IS W 0 IS worth knowmg : and his, meetings w�� a mrna revolution from east to west, for wiring a house. You can safely buy the mobiles. A. The meaning of "brake horse with the distinguished men of the wodd have w Ie the 
b
earth's diurnal motion is from west wire which any reputable dealer in your city power" as applled to motor cycles and auto- usually been marked by the happening of some to east, t ere would be two apparent revolu- may have in stock or may recommend. The mobiles Is "power which the engine is able to striking incident which make� their narration tions of "Dipper." A. There are certainly two installation of the ·wlres, lamps, switches, cut- develop and apply to the driving axle of the a matter of peculiar interest. Astronomers PlotlO/lS COPIPIOD to all the stars in the skv- «;luts, "u. ses, etc., should conform +0 the pules machine." The t i d t d ti t h th ... • •  erm s use 0 IS ngu s e will relld with particular interest. that .portioD 
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of the "Reminiscences" which deals with the 
transits of Venus in 1874 and in 1882, and of 
the founding of the Lick Observatory. 

TASCHENBUCH FUR FLUGTECHNIKER UND 
LUFTSCHIFFER. Von Major Hermann 
W. L. Moedebeck. Berlin : Verlag 
von W. H. Kiihl.  1904. 145 Textab
bildungen und 1 Tafel. Pp. viii, 587. 

Major Moedebeck is well known among air
ship enthusiasts as the editor of an excellent 
periodical devoted to the interest of aerial 
navigation, and as an authority in aerial 
mechanics. In this second edition of his ad
mirable textbook, Major Moedebeck has asso
ciated with himself three or four well-known 
experimenters. The book Is intended as an 
advisory reference work for aeronauts. It is 
technical in its treatment of the various sub
jects discussed, thoroughly scientific, and from 
what we have been able to gather, fully trust
wortby. 
SUBJECT LIST OF WORKS ON THE MINERAL 

INDUSTRIES AND ALLIED SCIENCES IN 
THE LIBRARY OF THE PATENT OFFICE. 
London : Published at the Patent Of
fice, 25 Southampton Buildings, 
Chancery Lane, London, W. C. 1903. 
pp. 302. 

THE GEOLOGICAL STRUCTURE OF MONZ·ONI 
AND FASSA. By Maria M. Ogilvie 
Gordon. Edinburgh : Turnbull & 
Spears. London : Simpkin, Marshall, 
Hamilton, Kent & Co., Ltd. 1902-03. 
14 photographs, 33 figures, 4 geolog
ical sections ( black and white ) , 8 
geological sections ( colored ) ,  1 table 
of stratigraphical succession, 1 col
ored geological map, and 1 reference 
contour and fault map. Pp. x, 179. 

INDEX OF INVENTIONS 
For which Letters Patent of the 

United States were Issued 
for the Week Ending 

December 8, 1 903. 
A N D  B A C H  B B A R I N G  T H A T D A T B  
lSee note at end of list about copies of these patents. \ 

Acid purpurin-alpha-sulfonic, K. ThuD . . . .  746,405 
Add�r and subtractor, pocket, T .  M.  Minor 746,352 
Advertising device, E.  Altman . . . . . . . . . . . •  746,232 
Agricultural implement, Ii"'. W. Miller . . . .  746, 547 
Air brake system, H. R. Kuhu . . . . . . . . . . .  746, 107 
Ana tomical guard, boot, or pad, W. W. 

Keen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  746,338 
Andiron, fireplace, A. A. Low . . . . . . . . . . . .  746,539 
Anesthetic administering apparatus Rich-

ardson & Field . . . . . . . . . . . . . . . .  . . . . . .  746,380 
Animal cover, J. Murphy . . . . . . . . . . . . . . . .  746,359 
Antifrlction wheel, P. Little, Sr . . . . . . . . . .  746, 117 

, Arsenic fumes" arresting, R. Baggaley . . . .  746,251 
Assayer's pulverizing apparatus, J. Q. 

A. King . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  746,104 
Automatic regulator, A. R. Dodge ., . . . . . . . . .  746,047 
Awning, window, C.  J. Conradt . . . . . . . . . .  746,294 
Bandage, suspensory, E. R. Drake . . . . . . . .  746,747 
Barrel holding and dumping apparatus, C. 

E.  Ringrose . . . . . . . . . . . . . . . . . . . . . . . . . .  746, 164 
Basin or bath fitting, J. J. Wade . . . . . . . . .  746, 419 
Bath cabinet heater, sweat, T .  O.  Carman . 746,018 
Bath tub, I .  W.  Schmidt . . . . . . . .  746,389, 746,390 
Battery. See Electric battery. 
Battery circuit breaker, storage, H. Gar-

rett . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  746,490 
Beam trammel and calipers, R. A. Wilson . .  746,221 
Bearing, roller, G. W. Sweeney . . . . . . . . .  t • •  746, 198 
Bed and couch, combined, D. Schalk . . . . . 746,584 
Bed rail coupling, A. E: Jacobson . . . . . . . .  746,335 
Bed slat fastener, A. N .  Webb . . . . . • . . . .  746,211 
·Bed, spring, Crawford & Dixon . . . . . . . . . . .  746,034 
Beer pipe cleaner, E. M. Burroughs . . . . . .  746,012 
Beet digger, Gary & Ostrom . . . . . . . . . . . . . .  746,067 
Bending machine, W. JI. Johnson . . . . . . . .  746,090 
Bending machine J. H. Baker . . . . . . . . . . .  746,263 
Bicycle lock, W: T. McNary . . . . . . . . . . . .  746,365 
Bicycles, pneumatic seat post for, E. Broug-

ham . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . .  746,279 
Binder attachment, W. Umbeck . . . . . . . . .  746,412 
Binder, temporary, J .. J. Duffy . . . . . . . . . .  746,052 
Binder, temporary, J. A. Mudd . . . . . . . . .  746,354 
Blasting caps, device for protecting, D. B. 

Gillies . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  746,262 
Boat releasing d(�vice, ship's, W. H. Roth-

well . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  746, 169 
Boat; submarine, D. F. Toomey . . . . . . . . . .  746,606 
Boiler and furnace, combined, W. W. Bon-

son . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  745,998 
Boller brace, J. F. Hottman, Jr . '  . . . . . . . . . . .  746, 511 
Boiler controller, Flinn & AboI'n . . . . . . . . . .  "'46,485 
Boiler furnace, E. F. Comber . . . . . . . . . . . . .  746,031 
Book, account, J. H. Rand . . . . . . . . . . . . . .  746, 156 
Bookcase, sectional, W. A. Shimer . . . . . . .  746,589 
Bottle, non-refillable, I\.lndig & Spicer, 

746, 102, 746, 103 
Bottle non-refillable, H. Engel . . . . . . . . . . .  746, 313 
Bottle; non-refillable, T.  S. Philpott . . . . . .  746,374 
Bottle valve mechanism, D. H. Monks . . . .  746,551 
Bowling ball, J. T.  Rice . . . . . . . . . . . . . . . .  746,576 
Box fastener, Anger & Brenckle . . . . . . . . . . .  746,986 
Boxes, machine for making folding parti-

tion packing for shipping, C. A. Haas, 
et al. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  746,32� 

Bracket or clamp, A. SOllsthagen . . . . . . . . . .  746, 188 
Braid, M. Mittendorll . . . . . . . . . . . . . . . . . .  746,548 
Braiding machine, L. W. Whitehead . . . . . . . .  746,215 
Brake shoe and making same, W. D. Sar-

gent . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  746, 172 
Brewing, H. E. Frees . . . . . . . . . . . . . . . . . . .  746,320 
Brick truck, I.  C.  Jones . . . . . . . . . . . . . . . . . .  746,520 
Bridge construction, combined clamp and 

hanger rod for, G. l!�. Ernst . . . . . . . . . .  746, 317 
Broom attachment, C. D. Winne . . . . . . .  '. ' 746,428 
Brush, A. R. Wiens . . . . . . . . . . . . .  + . . . . . . .  746,21 7 
Brush holder, H. K. Brooks . . . . . . . . . . . . . .  746,450 
Brush, paper hanging, Kerns & Ackley . . . . 746,099 
Bug gatherer, F.  Keener . . . . . . . . . . . . . . . . . .  746,098 
Buggy top support, W. H. Tully . . . . . . . . . .  746, 607 
Bung, racking, C.  L. Schalitz . . . . . . . . . . . . . .  746,386 
Buttons, machine for filling character de-

pressions in, Thyherg & Chapman . . . .  746,407 
Cabinet, dIsappearing door, A. Pederson . . . .  746,569 
Calculating machine, A. E. Bergey . . . . . . . .  746,995 
Calendar and pen rack, combined, Von der 

Luhe & Bartholomew . . . . . . . . . . . . . . . . .  746,540 
Calendar, clock, J. L. Woods . . . . . . . . . . . . . . .  746,225 
Camera lens carrier, photographic, F.  B. 

Case . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  746,459 
Camera, photographic, H. W. Hales . . . . . .  746,327 
Can. See Milk can. 
Can capping machine, friction top, F.  Neal. 746,564 
Can· tilling apparatus, H. J. Hain . . . . . . . . . .  746,326 
Can opener, adustable, F. L . . Stork . .. . . . . . .  746,195 
Canning, machine for preparIng frUIt for, 

W. J.  Latchford . . . . . . . . . . . .  746,530, 746,531 
Car RJ;1d" door therefor, hopper gondola, R. , N, Sage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . •  746,385 
Car ' bottom E. W. Summers . . . . . . . . . . . .  746,602 
C":· .. brake, v. Waid . . . . . . . . . . . . . . . . . . . . . • .  7,46,613 
Car coupling, T. Chew . . . . . . . . . . . . . . . . . . .  746,025 
Car coupling, P. Hien . . . . . . . . • • . . • . . . . . . •  746.079 

, Oar coupling, J.. C. Carter . . . . . . . . . . . . . . .  , 746,458 

Scientific American. 473 
Car coupling, M. McConway, Jr . • • • • • • • • . •  746,561 
Car coupling auxiliary connection, W. N .  

Sbephard . . . . . . . . . . . . . . . . . . . . . . .. . • . . . •  
Car door, E. J. Lasher • . . . . . . . . • . • . . • . • .  
Car door, H. Carlton . . . . . . . . . . . . . . . . • . . . . •  
Car door, grain, A. G.  Steinbrenner . • . . • . • .  
Car, dumping, S. J. Johnson . . • • . . • • • • .  � . .  
Car, dumping, E.  I .  Morey . . . . . . . . . . . . • • . .  
Car floor frame, H. Carlton . . . • • • • • • • • • . .  
Car frame, mine, J. E.  Jones . . . . . . . • . . . •  
Car loading apparatus, R. Baggaley, 

746,250, 
Car, observation, J. Pejchar . . . . . . . . . . . . .  . 
Car, transfer stock, F. C. Roberts . . . . . . .  . 
Car underframing, railway, King & Jj'rank . 
Car vestibule diaphragm, S. D. Fuller . . .  . 
Car wheel, H. V. Loss . . . . . . . . . . . . . . . . .  . 

746,588 
746,109 
746,456 
746,400 
746,519 
746,555 
746,457 
746,092 

746,252 
746,371 
746,381 
746,340 
746,062 
746,538 

Cars, electrical ann uncia tor for trolley, I. 
J. Bradshaw . . . . . . . . . • . . . • . . . . . . . . . . .. .  746, 001 

Carhureter, C. E. Sayre • . . . . . . . . . . . . . . .  746, 173 
Carbureter, explosive motor, F.  & G. Long-

uemare . . . . . . . . . . . . . . . . . . . . . .  : . . . . . . . •  746, 119 
Carbureter, gas engine, P. H. Brennan . . . .  746,449 
Carding machine feed roll attachment, M. 

H. Gallagher . . . . . . . . . . . . . . . . . . . . . . . .  . 
Carpet fabriC, wovE'n, T. Daffin . . . . . . . • . . . .  
Cartridge de capping tool, H. M. Olney . . . . .  
Cash register, T. E. Davis . • . . • . . . . • . . . . . .  
Caster, J.  W. Lawrence . . . . . . . . . . • . . . . . . . . .  
Casting machine, R. Baggaley . . . . .  746,237, 
Casting machine, metal, R. Baggaley . . . . .  . 

746,322 
746,298 
746,368 
746,300 
746,636 
746,244 
746,245 

Castings, producing carbon steel, J. C. 
Davis . . . . . . . . . . . . . . . . . . • . . . . . . . . . • • . . .  746,039 

Cattle delivering means, H. Bargeboer . . . . . 745,992 
Chain links, making, D. CarrolL . . . . . . . . •  746,287 
Chair and couch, convertible, F.  S.  Bown . .  746,446 
Cheese cutter, A. H. Hill . . . . . . . . . . . . . . . . . .  746,081 
Chuck, plate, J. W.  Carleton . . .. . . • . . . . . . .  746,284 
Churn, G. Geer . . . . . . . . . . . . . . . . . . . . . . . . . . •  746,629 
Chute, spiral barrel, G.  W. Allen . . . . . . . . . .  745,985 
Circuit closing device, Thompson & Midg-

-ley . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . .  746, 604 
Clasp, H .  R. Baker . . . . . .  . . . . . . . . . . . . . . .  745,990 
Claw bar, F. D. Holbrook . . . . . . . . . . . . . . . . .  746,083 
Clock, geographical, G. Jeager . . . . . . . • • . • .  746, 517 
Closet seat cover, W. D. Lauer . . . . . . . . . • •  746,111 
Clothes line holder, W. P. Sampson . . . . . . .  746, 171 
Coal furnace, soft, C.  S.  Hood . . . • . • . . . .  746,084 
Coat, W. E. Smith . . . . . . . . . . . . . . . • • . . . • •  746, 185 
Cock, gas regulating, A. M. Gummer . . • . . •  746,500 
Collee pot, C.  A. Robertson . . . . . . . . . • . . . . . .  746, 165 
Coin receptacle, H. J. Valentine . . . • . • . . . •  746,205 
Coke drawer, D. Ferguson . . . . . . . . • • • • • • •  '746,055 
Collar fastener, A. Reed . • . • . . • • • . • • • . . • • •  746,575 
Collar, fold, W. Hess, Jr. . . • • . . • • . . . • • •  746,078 
Collar stretching and measuring apparatus, 

J. C.  & R. A. Doring • . . • . . . . . • • • . • • • .  746,048 
Composition material, G. H. Moore • • . • . • • •  746,553 
Computing and recording machine, F. S. 

Baldwin . . . . . . . . . . . . . . . . • . . . . . . . • . . . • •  745,991 
Conduit joint mold bOX, E. L. Du Bois . . • .  746,051 
Conduit section dowel pin, Field & Doo-

little . . . . . . . . . . . . . . . . . . . . . • •  , .  • • • • • • • • 746,628 
.container joint, W. L. Austin • • • • • • • • • • • • • 746,440 
Converter, R. Baggaley . . . . . . • . • . • • • • • • • •  746,238 
Conveyor, W. T.  James • • . . •  , . • • • • • • • • • • • •  746,088 
Cooling hoard, C .  E.  Windom . . . • . • • • • • • • 746,223 
Cooling board, A; H. Emigh . . . . . . . • • • . • • •  746,311 
Copper matte, converting, R. Baggaley • • • •  746,249 
Copper, refining, R. Baggaley . • . . . . . . . • • • • •  746,246 
Cord shortening device, . J.  H. Seaman • • • •  746, 178 
Corn husker feeder, C .  W. Brierton . • • • . • •  746,005 
Corn husking device, W. L.  Switzer . • . . . • . .  746,647 
Corn husking machine, J., H. & H. Koel-

ling . . • • . . . . . • . . . . . . . . • . . . . . • . . . . . . • . .  746,526 
Coupling for air or other ducts, S. L. Mc-

Adams • . . . . . . . . . • . . . . . . . . . . . . . . . . . . . •  746,360 
Cradle motor attachment, M. W. Robinson. 746,166 
Crane arm, E. O. & C. W. Rood . • • • . . • •  746,168 
Crate. knockdown, Symes & Boyd . • • • • • . •  746,199 
Crate, shipping, G. E. Hallaron • . . • • . . • • .  746,075 
Cream separator, S. R. Barhite . • • •  � . • •  746,264 
Crossing, noiseless, P. J.  Lassen . • • . • • • .  746,529 
Cultivator, lister, O. E.  Johnston • . • • • • • •  746,633 
Culvert, A. Lanridtzen . • . . . . . . . . . . . . . • . • . •  746, 112 
Curb and conduit. combined. R. Rahy . . • •  746,153 
Curling iron heater, J. M. Lawlor . • . . . • . . .  746,532 
Current controlling device, automatic, P. 

R. Owens . . . . . . . . . . . . . . . . . . • . . . . . . . . . •  
Curtain cord winder, Bennett & Hunting . •  
Curtain fl.xture, H. E.  Keeler . • .  ' . . • . . . • . .  
Cut out, automatic, Borein & Desimone . •  
Cutter. See Cheese cutter. 
Dampener, spring, E. Denegre . . • • • . . . . . • •  
Dash brace, vehicle, N .  B. Stone . . . . . . • . . .  
Dial plate, J. F. Stevens . • . . . . . . . . . • • . . .  
Die and reamer, combined, A. O 'Brien . • • . • .  
Dining room service, continuous, H .  I. 

Washburn . . . . . . . . . . .  ' " . • . . • . . . . . . • . .  
Dish drainer, M. G.  Reeves . . . . . . . . • . • . . . . •  
Disinfecting apparatus, L. Vandam . . . • . • . .  
Display rack or stand, S. Erb . • . . . . . . . . . . . .  
Door alarm, A. R. Strahan . . . . . . . . . . . . .  . 
Door hanger, W. B. Smith, reissue . . .  ' , "  

Double boiler, A. J. WentzeL . . . . . . . . . .. . .  . 
Draft equalizer, H. R. Tomson . . . . • • . • . • •  
Dredge, R. R. Osgood . . . . . . . . .  , . . . . . . . . .  . 
Drill pressure device, E. H. Ackerman . • . •  
Drilling apparatus, Upton & Gilman . . . . .  . 
Drilling machine, W. A. Kagelmacher, Jr. 
Driver's seat, adjustable, T. M. Ramsay . .  
Educational appliance, H. O .  Dunn . . . . . .  . 
Egg cutter guide and regulating device, G. 

746,140 
746,270 
746,097 
746,273 

746,043 
746,192 
746,600 
746,137 

746,615 
746, 159 
746,413 
746,315 
746,196 

12,181 
746,213 
746,649 
74G,566 
746,432 
746,204 
746,521 
746,154 
746,305 

J. Haslam . . . . . . . . . . . . . . . . . . . . . . . . . . . .  746,505 
,Electric battery, S. Yai . . . . . . . . . . . . . . . . . •  746,227 
Electric battery, M. R. Hutchison . • . . . • . . . 746, 514 
Electric conductor, C. M. Clark . . . . . . . . . •  746,463 
Electric fixture tripod box, J. E. Ercam-

brack . .  . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . •  746,316 
Electric lighting system, J. F. McElroy . . . .  746,361 
Elpctric motors, controlling, M. Waddell, 

reissue . . . .  . . . .  . . . . . . . . . . . . . . . . . . . . . . . 12, 180 
Electric motors, means for controlling, M.  

Waddell, Missue . . . . . . . . . . • . . • . . . • • . . •  12,179 
Electric switch, A. Rivenburg . . . . . . . • . . • • .  746,577 
Electrical connection, F. J. Russell . . • . . • . .  746,580 
Electrical distribution system, J. H. Hall� 

berg . . . . . . . . . . . . • . . . . . . . . . . . . . • . • . • • .  74«,074 
Electrical receptacle, P. H. Fielding . . . . . . . •  746,483 
Electrical regulation system, M. Mosko� 

witz . . . . . . . . . . . . . . . . . . . . • . . . . • . • • . . • •  , 746,558 
Electrical wire support, B. Cullen . . . . . . . •  746,469 
Elevator bucket, S. E. Flock . . . . . • . . . . . . . •  746,486 
Embroidery silk frame, M. V. Westhrook . .  746, 214 
Emery wheel dressers, hand device for hold-

ing, W. H. Gilbert . . . . . . . . . • . . • • . . • • .  746,068 
Engine electric igniter, gas, G. J. Rath-

bun . . . . . . . . . . . . . . . . . . . . . . . . .  ; . . . . . . . . •  746,377 
Engine exhaust box or silencer, explosion, 

A. Krebs . . . . . . . . . . . . . . . . . . . . . . . . . . . .  746,527 
Engines, circulating apparatus for internal 

combustion, G. J. Murdock . . . . . . . . . . .  746,358 
Exhibitor, curtain, Haviland & Sickle� 

steel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . •  746,506 
Explosion engine, W. C. Weatherholt . . . . .. 746,212 
Eyeglass fitting, J. C.  Schmidt . . . . . . . . • . .  746,175 
Eyeglass frame. A. S. Van Denburgh . . . . •  746,608 
Eyeglasses, L. Kleb . . . . . . . . . . . . . . . . . . . . . .  746.341 
Eye-glasses, G. H. Mayer . . . . . . . . . . . . . . . . .  746,543 
Fan, H. M. Kissling . . . . . . . . . . . . . . . . . . . . . .  746,52':t: 
Fatty substance and making same, O. Lie� 

breich . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . .  746,63& 
Feed water heater, W. M. Wright . . . . . . . .  746, 22 6  
Feed water heater and purifier, T.  V.  El-

liott . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  746,479 
Feeding and band cutting mechanism, F. 

S. Rich . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Fence, C. T. Hammack . . . . . . . . . . . . . . . . . • . .  
E�ence weaving machine, E. G. Overholt . . . .  
Fence, wire, J. S. Barnes . . . • . . . . . . . . . . . .  
Fender. See Vehicle fender. 
Fiber cleaning machine, .vegetable, T., Fini-

746,379 
746,503 
746, 139 
746,441 

gan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  746,056 
Fifth wheel" antirattler, F.  E. Wilcox . . . . . •  746,218 
1,'lIter, A. N .  Clark . . . . . . . . . . . . . . . . . . . . . . . .  746,292 
Filter, revoluble, G. Moore . . . . . . . . . . . . . .  746,552 
Fireplace, D. C.  Simons . . . . . . . . . . . . . . . . .  746, 182 
ll'ireproof construction, H. L. Kubbernuss . . 746,345 
�'i"h spear, A. J. Campbell . . . . . . . . . . . . . . . .  746,455 
Inshing reel with adjustable head, A. F. & 

W. Meisselbach, Jr . . . . . . . . . . . . . . . . . . . .  746,544 
Floor and strengthening member therefor, 

P. M. Bruner . . . . . . . . . . . . . . . . . . . . . . . . .  746,009 
Fluid prE'ssure, developing and utilizing, J. 

C.  Fraley . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  746,318 
Fluid pressure developing and utilizing ap-

paratus, J. C. Fraley . . . . . . . . . . . . . . . .  746,488 
Fluids, regulating the supply of, F. Wind-

hausen, Jr • • • , I • • • • • • •  , . , .  t " " "  t . ,  • •  746,222 

Flushing apparatus, R. F. G!lIin . • . . . . . . • •  
Folding chair, H. G. M. Howard . • . . . . . • . .  

746,324 1 Musical instrument, self-playing, 
. 
L. B. 

746,085 Dorman . . . . • . . . . . . . . . . . . . . . . . . . .. . . •  , . .  746,472 
E�orm, garment, '  A. Ii . Maxwell . . . . . . . . . . .  . 
Fruit sizing machine, A. C. Burk . . . . . . . . . •  
Fuel blocks or briquets, manufacturing, O. 

746,350 Necktie fastener, H. E. Curtis . . . . . . . . . . . . .  746,035 
746, 011 Necktie 'holder, L. �'. L. Pynchon . . . . . . . . .  1.46,578 

Neugebauer . . . . . . . . . . . . . . . . . . . . . . . . . • .  746,366 
Fuel, composition of matter for artlflcial, 

A. Lohmann . . . . . . . . . . . . . . . • . . . . . . . . . .  746, 118 
Fuel into combustion chambers, apparatus 

for injecting pulverized, C.  H. Gif-
ford . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  746,493 

Furnace, T. V. Elliott . . . . . . . . . . . . . . . . . . . . .  746,310 
Furnace feeder, W. T.  Barker . . . . . . . . . . . .  746,265 
�'use or cut ·out, electriC, L. W. Downes' . .  746,050 
Game apparatus, J. A. McKenzie . . . . . . . •  746,364 
Game, card, H. E. Gavitt . . . . . . . . . . . . . . . .  746,492 
Garment fastenpr, M. F. Eisner . . . . . . . . . . . .  746,478 
Gas burner and heater, regenerating, J. W. 

McKnigbt . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  746, 129 
Gas burner mantles, Lippitt & Whitcomb . .  746,536 
Gas burner regulator, W. G. Midgley . . . . . .  746,546 
Gas engine, L. H. Nash . . . . . . . . . . . . . . . . . .  746, 133 
Gas generator, acetylene, O. Parker . . . . . . . •  746,568 
Gas generator, acetylene, L. P. PowelL . . •  746,571 
Gas, manufacturing, C. F. Brush . . . . . . . . . .  746,452 
Gas or liquid supply pipes, cut off apparatus 

for, F. W. A. Wiesebrock . . . . • . . . . . . . . •  746,425 
Gas producer charger, G.  Sieurin . . . . . . . . . .  746,591 
Gases, apparatus for arresting impurities 

from furnace, R. Baggaley . . . . . . . . . . . .  746,254 
Gases, apparatus for precipitating injuri-

ous fumes from smelter, R. Baggaley, 
746,236, 746,256, 746,257 

Gases, apparatus for removing impurities 
from furnace, R. Baggaley . . . . . . . . . . . .  746,261 

Gases, apparatus for the treatment of fur-
nace, R. Baggaley . . . . . . . . . . . . . . . . . . .  746,255 

Gases, recovering values from smelter, R. 
Baggaley . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  746,259 

Gear wheel, F. Saxon . . . . . . . . . . . . . . . . . . . . .  746.583 
Gearing, L. S.  Clarke . . . . . . . . . . . . . . . . . . . .  746,027 
Gearing, power transmission, G.  E. White-

side . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . .  746,216 
Generator or motor suspension, Waddell & 

Brooks . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  746,610 
Glassware, apparatus for fire finishing, A. 

R. Grotz . .  . . . . . . . . . . . • . . . . . . . . . • . . . .  746,498 
Globe or mantle protector, J. L. Cavanaugh 746,460 
Go-cart, F. E. Southard . . . . . . . . . •  746, 189, 746, 190 
Grain binder, C. A. A. Rand . . . . . . . . . . . •  746, 155 
Grain binder shocker attacpment, C.  J. 

Dowling • • . . . . . . . . . . . . . . • . . . . . . . . . . . . .  746,473 
Grain cleaning, scouring, and cooling device, 

F. W. Hess • . . • . . . . . . . . . . . . . . . . . • . . . .  746,508 
Grinding m!lI, J. C .  Bowsher • . . . . . . . . • . .  746,275 
Guano distributer, J. S. Byrd • . . . . . . . . . . . . .  746,282 
Handle fastener, R. S., H. P. & E. C. 

Hoyt . . . . . • . . • . . . . . . . . . . . . . • • . . • . . . . . .  746,086 
Hanger. See Door hanger. . 
Harness breast bow, C. Severns • • • • . . . . .  746, 180 
Harrow riding attachment, A. W. Perry. 746, 146 
Harrow, rotary, T .  S. Wagoner . . . • . . . • .  -. 746,208 
Harvester reel, W. H. Lightcap . . . . . . . . . .  746,534 
Harvester shocking attachment, corn, D. T. 

Ph!llips . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  746, 148 
Hat and . coat rack, hedstead, W. J. Dick. 746,301 
Hat brim curling machine, D.  Clerico . • . .  746,293 
Hat pin, S. Wilkins . . . . . . . • . . . • . . . . . . . .  746,621 
Hay press, J. B. Hal! . . . . . • . . . . . . . . • • . • •  746,073 
Hay press, W. F. Nanney . . . . . . . . . . . . • . . • .  746,1 32 
Ray sling lOCk, F. B. Strickler . . . . . . . . . . .  746, 197 
Heating and evaporating apparatus, con-

tinuous motion, H. D. Perky . . . . . . . . . .  746,145 
Heating element, electriC, J .. F. McElroy . .  746,128 
Heddle bar or support clamping device, 

Stimpson & Short . . . . . . . . . . . . . . . . • . . .  746,401 
Hides and skins, machine for treating, F. 

J. Perkins • . . . . . . . . • . . . . . • . . . . . . . . . . .  
Hinge, J. Soss . . . . . . . . . . . . . . . . . . . . . . . . . • •  
Hinge, S.  J. Hogan • . . . . . . . . . . . . . . . . . • . . • •  
Hinge, convertible, A. F. Enquist . . • • . • . . . •  
Hinge, gate, J. D. Parkinson . . . . . . • . . . • .  
Hinge, spring, E. Bommer . . . . . . . . . . . . .  . 
Hip reducer and hose supporter, combined, 

746, 144 
746,398 
746, 509 
746,054 
746, 142 
746,272 

M. E. G. Darrah . . . . . . • . . • . . . . . . . . . . . .  746,037 
Hitching device, F. Obiols . . • • . . . . • . . . . • • . .  746, 135 
Hook and eye, C. E. Penman • • . . . . . . . . . . . .  746,372 
Horse controlllng device, J .. V.  Higgins . • . .  746,080 
Horse overshoe, G.  Batty . . . • . . . . . . . . . . •  746,268 
Hor�shoes, making compOSition, G. J. Pea-

cock . . . . . . . . . • . . . . . • . . . . . . • . . . • . . . • . . •  746,143 
Hose and making same, armored, E. T. 

Greenfield . . . . . . . . . . . . . . . . . . . . . • . . . . . . .  
Hose coupling, armored, E. T. Greenfield . .  
Hose supporter, A. H. Cohn . . . . • . . . . . . . . .  
Hot air furnace, P. �1. Bruner . • . . . . . . . .  
Hot air heater·, C.  F. Brand . . . . . . . . . • . .  
Hydrant, automatic, T .  F. Murphy . . • • . . •  
Hydrocarbon burner, C.  H. Knobbs . . . . . . .  . 
Hydrocarbon burner, liquid·, D. J. Can-

746,630 
746,497 
746,030 
746,OOl!. 
746,002 
746,125 
746,525 

chester . . . .. . . . . . . .  . . . . . . . . . . . . . • . . . • . . . .  746,283 
Hydropneumatic engine, L. Kessler . . . . . . . .  746, 100 
Ice conserver, H. S. Van Fleet . . . . . . . . . .  746,414 
Incandescent mantle frame, E. Lippitt . • .  746,639 
Incandescent mantle package, J. I. Robin . .  746,645 
Indicator, W. E. Adams . . . • . . . • . . . . . . . .  746,433 
Indicator, C.  F. Pidgin . . . • . . . . . . . . . • . . . . . .  746,570 
Insect destroying machine, Kelley & Ter- . 

rell . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . • . . . •  746,523 
Insect trap, H. Andrews . . . . . . . . . . . • . . . • . .  746,435 
Insulator, S. Bower . . . . . . . . . . . . . . . . . . . . . .  745,999 
Insulator hanger or bracket, G. H. Mc-

Fea ters . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  746,362 
Internal combustion engine, E. Korting . . . .  746,342 
Iron bars, cross jointed, K.  Zucker . . . . . .  746,230 
Ironing board, J. T.  Jennings . . . . . . . . . . . . . .  746,518 
Jewel setter, W. F. Boast . . . . . . . . . . . . . .  746,444 
Joint and pipe support, J. N .  Brennan . . . . .  746,277 
Journal lubricating device, R. Baggaley . .  7461243 
JUstifying mechanism, F.  B. Converse, Yr . � 746,295 
Label making and printing machine, F. 

Waite . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • • •  746,209 
Lacing attachment, shoe, A. A. De Loach . •  746,04� 
Lacing, shoe, J. McMahon . . . . . . . . . . . . . . . .  746,563 
Lamp, T.  S. L"ese . . . . . . . . . . . . . . . . . • . . . .  746,637 
Lamp chimney or bottle carrier, E. P. 

Henigan . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  746,077 
Lamp, electric arc, Stogsdill & Schatz . . . .  746,601 
Lamps, revolving canopy attachment tor, 

M. J. Murdoch . . . . . . . . . . . . • . . . . . . . . . .  746,559 
Land roHer. R. S. Buch . . . . . . . . . . . . . . . . . .  746,453 
Latch spindle hearing. F. W. Schneider . .  746, 176 
Leather board or similar material, machine 

for manufacturing, A. H. Thompson . . . .  746,404 
Leather creaSing machine, Plummer & With-

erspoon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  746, 11\0 
Ledger or similar book, bank, J. H. Rand . 746, 157 
Leg, artificial. J. Johnston . . . . . . . . . . . . . .  746,336 
Linotype machine, J. K.  Van Valkenburg. 746,415 
Loading apparatus, R. Baggaley . . . . . . . . . .  746,253 
Lock, J. Schell . . . . . . . . . . . . . . . . . . . . . . . . .  746, 174 
Lock box, E. L. Krag . . . . . . . . . . . . . . . . . . . . .  746,106 
Locomotive track sanding apparatus, alarm 

valve for, C. Longstreth . . . . . . . . . . . .  746,537 
Log car toggle. chain release, A.shcroft & 

Luhbers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  746,438 
Loom filllng stop motion, W . . A. Fowler . .  746,058 
Loom, needle, B. Saner • . . . . . . . . . . . . . . . . .  746,581 
Loom shuttle box motion, F. Hofmann . . . .  746,333 
Loom shuttle lubricating device, D. Mc-

Taggart . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  746, 131 
Low water , �larm, J. Arrance . . . . . . . . . . . .  745,987 
Mall bag, C. H. Burton . . . . . . . . . . . . . . . . . . .  746,013 
Mall chute, F. E. Anderson . . . . . . . . .. . . . . . . .  746,233 
Ma!l!ng wrapper, E. H. Callahan . . . . . . . . . .  746,0l4 
Marking machine, S. I .  Prescott . . . . . . . . . .  746,376 
Match H Gair . . . . . . . . . . . . . . . . . . . . . . . . .  746,321 
Matte: co�verting, R. Baggaley . • . . . . . . . . .  746,241 
Measuring instrument, angle, F.  E. Hutchins 746, 513 
Meter. See Rotary meter. 
Meter coupling, F. Sheridan . . . . . . . . . • . • . . . .  746, 181 
Milk can, L. Harvey . . . . . . . . . . . . . . . . . . . . . .  746,328 
Milk compound aud producing same, syn-

thetic, W .. A. Hall . . . . . . . . . . . . . . . . . .  746,502 
Milk cooler hydraulic, Z. C .. Womble . . . . . .  746,623 
Milk produ�t resembling chees.e and making 

same, J. H. Camphell . . . . . . . . . . . . . . . .  746, 016 
Mines, etc . ,  safety mechanism for winding 

apparatus for, J. Berry . . . . . • . • . . . • . • .  746,271 
Molder' S Hask, Clapp & Sague . . . . . . . . . . . . . .  746,291 
Monkey wreneh, T.  J.  Robertson . . . . . . . . . .  746,382 
Mower, lawn, W. Duckett . . . . . . . . . . . . . . . .  746,475 
Mowing machine attachment, T.  B. Fagan, 

reissue . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . 12,182 
Mud guard and luggage carrier, combined, 

A. T.  Taylor . . . . . . . . . . . . . . . . . . . . . . . . .  746,603 
Mumer and cbest protector, combination, 

Schoch & Schafer . . . . . . . • . . . . . . . . . . . .  746,586 
Multiclrcult controller, W. M. Scott • • • • • • •  746,587 

Needle threader, W. A. Johnston . . . . . . . . .  746,091 
Nicotin trap and smoke COOling appliance 

for tobacco pipes, W. A. Ede-Clendin-' ·· 
nen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  746,308 

Nozzle directing device, E. J. Lasher . . . . . .  746,110 
Nut lock, J. A. Christ . • . . • . . . . . . . . . . . . .  ; . 746,026 
Nut lock, W. Cronk . . . . . . • . . . . . . . . . . . . . .  746,296 
Nnt lock, F. L. McGahan . . . . . . . . . . . . . . .  746.363 
Oar lock, E. Montreuil . . . . . . . . . . . . . . . . . .  746,642 
Oil burner, McFarlane & Pushaw . . . . . . . . . .  746,562 
Oil burner, W. R. Smith . . . . . . . . . . . . . . . . .  746,596 
011s, machin.e for testing the lubricating 

power of, H. V.  Blake . . . . . . . . . . . . . . . .  745,997 
Open air furnace, A. Boyer . . . . . . . . . . . . . . . .  746,276 
Optometer, A. J. Shellman . . . . . . . . . . . . . . . .  746,394 
Ores, recovering values from silicious, R. 

Baggaley . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  746,260 
Oven, bake, H. J. Wade . . . . . . . . . . . . . . . . . .  746,611 
Oven reflector attachment, W. C. Trow-

bridge . . . . . . . . . . . .  ; . . . . . . . . . . . . .. . . . . . .  746,203 
Oxyhydrocarbon burner, C. W. Turner . . . . . .  746, 409 
Padlock, permutation, C. O. Tooker . . . . . . .  746,202 
Paper bag machine, L. P. Eisenbeis . . . . . .  746,309 
Paper, etc. ,  machine for perforating, J. 

B. Allen . .  . . . . . . . . . . . . . .  . . . . . . . . . . . . .  746, 62� 
Papering machine, wall, J. K. C. Scheer . . . .  746,585 
PenCilS, penholders, etc. , rack for, J. 

Adair . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Percolator, coffee, G .  B. Fyfe . . . . . . . . . . . .  . 
Perforating machine, A. M. Bovier . . . . . . .  . 
Photographic developing machine, B. J. 

746,231 
746;063 
746,274 

Holcombe . . . . . . . . . . . . . . . .  . . . . . . . . . • . .  746,632 
Photographic negative cleaner, H. C.  White 746,618 
Photographic plate and film, isochromatic, 

L. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  746.594 
Photographic printing frame, M. W. Arm-

strong . . . . . . . . . . . . . . . . . . . . . . . . . . . . • • . .  746,234 
Piano pedal attachment, H. Kind . . . . . . . . .  746,101 
Piano, violin, L. Breitenmoser . . . • . . . . . . . •  746,004 
Pick blades or other tools to their handles, 

means for attaching, G.  Tippett . . . . . .  746,648 
Pickling vat weight, C.  G.  Deible . . . . . . . .  746,041 
Pipe bracket, steam, A. J. Beaton . . . . . . . . 746,269 
Pipe cutting tool, F.  A. Headson . . . . . . . .  746,076 
Pipe die and reamer, combined, A • .o 'Brien 746,136 
Pipe trimming tool, L. Emond . . . . . . . . . . . .  746,312 
Pipes, means for coiling, C. L. Schalitz . . . .  746,381 
Pistol, match shooting, J. J. Marshall . . . .  746,542 
Plane, Carleton & Trask . . . . . . . . . . . . . . . .  746,285 
Plane iron. J. W. Carleton . . . . . . . . . . . . . .  746,286 
Planimeter, F. R.  Wllliams . . . . . . . . . . . . . .  746,427 
Planter, combined corn and potato, D.  J. 

Sigfridson . . . . . . . . . . . . . . . . . . . . . . . . . . . .  746,592 
Plate finishing machine, E. D. Tucker . . . . .  746,408 
Plow, J. D. Campbell . . . . . . . . . . . . . . . . . . .  746,015 
Plow attachment, W. H. Betts . . . . . . . • . . . .  745,996 
Plow handle, S. Bredahl . . . . . . . . . . . . . . . . . .  746, 003 
Plumb, mason' s, Moran & Grant . . . . . . . . . .  746.554 
Pneumatic actuating device, G. S: Williams. 746,220 
Pneumatic dispatch apparatus, B. C .  Bat-

cheller . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  746,267 
Pneumatic tubes, sending device for, B. 

C. Batcheller . . . . . . . . . . . . . . . . . . . . . . . .  746,266 
Pot. See Collee pot. 
Powder, apparatus for molding smokeless, 

F. 1. Du Pont . . . . . . . . . . . . . . . . . . . . . . . .  746,375 
Power, means for transmitting and equaliz- . .  

ing variahle, L. E. Gaylord . . . . . . . . . . . .  746,323 
Preserving jar, J. M. Grau . . . . . . . . . . . . . . . .  746,496 
Pressure regulator, S. L. McAdams . . . . . . . . .  746,560 
Printing, A. Hoz . . . . . . . . . . . . . . . . . . . . . . . . . .  746,087 
Printing machines, pneumatic laying . oft 

apparatus for cylinder, W. M. Rock-
stroh . . . . . . . . . . . . . . . . . . . . .  ; . . . . . . . . . . .  716, 651 

Printing press, C.  H. Cochrane . . . . . . . . . .  746,464 
Printing press shoo-fly, J. J. Mosher . . . . . .  746,124 
Printing wall paper, band press for, E. A. 

Popcke . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  746,152 
Propelier, E. Bruncker . . . . . . . . . . . . . . . . . . . .  746,007 
Pump actuating aevice for steam engines, 

air, G. B. Petsche . . . . . . . . . . . . . . . . . . .  . 
Pump, air, T. N. Case • . . . . . . . . . . . . . . • . . .  
Pump engine, steam, J. A. Reed . . . . . . . . . •  
Pump, interchangeable cylinder, G. A. 

746,373 
746,019 
746,1 58 

Krohn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • .  746,344 
Pump, rotary, H. O. Evans � . . . . . . . . . . .  " . . .  7.46,482 
Pump, submerged force, Davis & Henshaw . 746,f);-m 
Pumping engine, G.  A. Krohn . • . • . . . . . . •  746,343 
Puzzle, E. B. Kirk . . . . . . . . . . . . . • . • • • . . . .  746,105 
Puzzle, N .  B. Stone . . . . . . . . . . • . . . . . • . . . • .  746,193 
QUill-tip finish, J. J. Robinson . . . . . . . . . . . .  746,578 
Quilling machine, R. Atherton . . . • . . . . . • • .  746,439 
Rail chair and joint, McCann & Brassel . . • .  746,127 
Rail cover, third, H. C.  Morgan . . . . . . • . • •  746,556 
Rail fastener, J. Owen . . . . . . . . . . . . . • . • • • • •  746,567 
Rail jOint, C.  G.  Ford . . . . . . . . . . . . . . • • . • • .  746,487 
Rail jOint, W. A. Mollat . • . . . . . . • . . • . • • •  746,550 
Rall joint, F.· W.  Welharm . . . . . . • • . • . . • • .  746,620 
Rail jOint, G. A. Weber . . . . . . . . . .  . . . . . .  746,650 
Railway block signal, automatic, P. A. 

Sawyer . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . .  746,512 
Railway, electric, R. Hubner • . . . . . . . . . • .  746, 5 2 
Railway frog, W. A. Chapman . . . . . . • . . . • .  746,0 2 
Railway pleasure, G. S. Crane . . . • • . . . . • . . •  746,467 
Rallway rail, H. B. Yost . • . . . • . . . . . . . •  746,430 . 
Railway rail ends, device for increaSing the 

vertical and lateral stiffness at  the 
juncture of, J. M. Griswold . . . • . . . • . . . .  746,0� 

Rallway structure, S. F. Seely . . . . . • . . . . . •  746, 17& 
Railway switch, J. P. Pulsifer . . . . . . . . . • . .  746,644 
Railway tie, A. S. Dreibelbis . . . . . . .  < • • • •  746,304 
Razor handle, E. A. Langdon . . . . . . . . . . . . . .  746,348 
Razor strop, Jackson & Sharp . . • . . . • . • •  746,334 
Receptacle closure, J. E. Gavin . . . . . . . . • •  746,:l91 
Receptacle, non-refillable, H. W. Avery . . • •  745,988 
Refuse destroying apparatus, G. Watson • •  746,421 
Rein holder, J. R. Carroll . . . . . . . . . . . . . • . .  746,288 
Rein holder and guide, combined, J. I. 

Stamper . . . . . • . . . . . . . . . . . . . . . . . . . . . . . .  746,599 
Roller and harrow, combined, G.  W. Lari-

son . . . . . . .  . . . . . . . . . . . . . . . . . • . . . . . . . . . .  746,528 
Roller, harrow, and cultivator, combined, 

O. A. Gallatin . . . . . . . . . . . . . . . . . . . . . . . •  746,066 
Rolllng mill, universal, R. D. york . . . • . . . .  746,228 
Rotary engine, L. J. J. B. Le Rond . . . . . . . •  746.346 
Rotary engine, C. Guyer • . . . . . . . . . . • . . . .  746,501 
Rotary engine, A. Guindon, reissue. . . . . . . .  12, 183 
Rotary meter, W. H. Larrabee . . . . . . . . . . . •  746,634 
Rotary steam engine, J. J.  Walley . . . . . • . .  746,420 
Rotary steam engine, Tuqua & Buehler . . . •  746,489 
Ruler parallel, Glaholm, & Kent . • . . . . . . . •  746,494 
Sad iron, B. Holz, Jr . . . . . . • . . . . . . . . • . • . . . ' 746,510 
Saw handle, G.  W. McMillian . . . . . . . . . . • •  746,130 
Saw handle, T.  Laughlin .. . . . . . . . . . . • . . • . . •  746,635 
Saw making machine, A. H. Cruse . ;  . . . . . .  746,297 
Saws in cutting down trees, contrivance for 

actuating hand, R. C. Stlllfried . . . . . . . .  746. 191 
Scale, C.  F. Christopher . . . . . . . . . . . . . . . . . . .  746,461 
Scale, coin-controlled weighing, A. Olson . .  746, 138 
Scale or weighing beam, A. B. Call1n . . . . . .  746,454 
Scarf-pin, G.  W. Dover . . . . . . . . . . . . . . . . . . . .  746,049 
Screening separator, A. N. Dodge . . . . . . . . .  746,302 
Scrubbing machine, P. E.  Timon . . . . . . . . .  746,605 
Sealing and stamping machine, envelop, 

J. E. Lester . . . . . . . . . . . . . . . . . . . .  ; . . . . .  746, 114 
Sealing cap for vessels under pressure, 

J. M. Hicks . . . . . . . . . . . . . . . . . . . . . . . . . . .  746,332 
Scaling vessels, means for, J. M. Hicks . . . .  746,330 
Seat. See Driver's seat. 
Seeding machine, disk drill, J. S. Rowell 746,383 
Separator, R. W. Jessup . . . . . . . . . . . . . . . . .  746,089 
Sewing machine blindstitching attachm{'nt, 

E. Donaldson . . . . . . . . . . . . . . . . . . . . . . . . .  7 46,�03 
Shade hanger, adjustable, Forsberg & 

Rogan . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , . .  746,057 
Shade roller holder, window, G.  L. Smith 746,396 
Shaft, fiexihle, H. P. Brown . . . . . . . . . . . . . . .  746,451 
Shampoo bowl stand, M & H. Romans . . . . . .  746,167 
Shears holder, S. H. Shank . . . . . . . . . . . . . . . .  746,392 
Shoe fastening, J. W. P. Bunning . . . . . . . .  746,280 
Shoe holder, R. W. Snowdon . . . . . . . . . . . . . .  746,187 
Shoe holder and stretcher, H. C. Pomeroy . .  746,151 
Shoe lining marking machine, Dix & 

Quinn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  746,470 
Shutter, rolling, P. Ehner . . . . . . . . . . . . . . . . .  746,307 
Sign, H. L. Casperson . . . . . . . . . . . . . . . . . . . . .  746,020 
Signaling devicp, electrical, H. C. Giles . . .  746,069 
Silo, W. · B. Cannon . . . . . . . . . . . . . . . . . . . . . . .  746,017 
Slag boller, R. Baggaley . . . . . . . . . . . . . . . . .  746,235 
Siag-beated boiler, R. Baggaley . . .  746,239, .746,240 
Slate-ruling device, school, J. E. Dundore . .  146,053 
Slip and shrinkage gage. A. J. Wold . . . . . .  746,622 
Smelting' furnace, copper, R. Baggaley . . . .  746,258 
Smoke cOllsllllle., 11. Wilkins • • . • • • • • • •  " . , 746,426 
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Ii Starn �":e�d ! Soap manufaCturl;'g appa:;:s, A.. Flagen-. dorf • . . . . • . . . . . . . . . . . . . . . • . . . . . . . . . . . .  746, 616 

Screw Cutting 

Lathes 
Solder saving machine, Kyser & Morgan . • .  746,108 
Soldering block, adjustable, A. R. Webster . 746,422 
Sole pressing machines, adjusting device 

for forms of, E. E. Winkley . . . . . . . . . .  746,224 
Spark arrester, 1.  N. Kalbaugh . . . . . . . . . . 746,522 
Sparking device, J. S. Thurman . . . . . . . . . . 746,406 
Speaking apparatus, P. Vogel . . . . . . . . . . . . . .  746,609 
Spectacles or eyeglasses, C. B. Bishop . . . .  746,443 

I Spring, F. P. D'  Arcy . . . .  . . . . . . .  . . . . . . . . .  746,299 

I Square and adjustable bevel, combined try, J. J. Cozier . . . . . . . . . . . . . . . . . . . . . . . . . . . 746,468 

Square, universalJ ,T. P.  Roy . . . • . . . . . . . .  746,384 
In���ij���i��meiii��i!i Square , center, Gillner & White . . . . . . . . . . . .  746,070 

Stable floor, R. S. Judson . . . . . . . . . . . . . . . . . . 746,094 
Stairway, traveling, E.  M. :B"Iraser . . . . . . . . 746,059 ' 

Foot and Power and Tu .... et  j,athel!> Plan
er'!, Shapers, and Drill Yresses. 

SHIllPARD LATHE CO •. 133 W. 2d St., CinCinnati, O. 

Stamp affixing apparatus, postage, Welter 
& Grenzstein . . . . . . . . . . . . . . . . . . . . . . . .  746,423 

Stamp affixing machine, S. }1'armer . . . . . .  746,627 
Stamp, postage or other, C. O. Snavely . . . . 746,397 
Htnple driver, Modlin & Buh! . . . . . . . . . . . .  ,', 716,:i49 
Starch, manufacture of, A. A. Osborn . . . . 746,369 
Stay bolt, flexible, �\  Burger . . . . . . . . . . . .  746,010 

B k d b Steam boiler, J. P. Sneddon . . . . . . . . . . . . . .  746, l �6 

at e Y Steam boiler, G. F. Spencer . . . . . . . . . . . . . .  746,646 
Steam engine, W. Dieter . . . . . . . . . . . . . . . . . .  746,626 

(j (j Steam engine for pumps, etc . ,  W. Viggers . 746,206 000 B 1= LT I N Steam generator, F. S. Smith . . . . . . . . . . . . 746,593 
L Steaming tray, F. Sochurek, Sr . . . . . . . . . . . 746,597 

the superintendent can content himself that Stee-l, manufacturing, C. V. Burton . . . . . .  746,281 

nothing is likely to interfere in the running of Stirrup. W.  L. Myers . . . . . . . . .  . . . . . . . . . . .  746,126 
his machinery. Stone dressing lathe, E. R. Cheney . . . . . .  746,024 

S(bl'eren Beltl'ng StoniiYk�;:�d 
.
f
.
O: . .  ������ . . . ��t

.
i�:���, . .  �: . �: 

Storage battery, R. N. Chamberlain . . . . .  . 

���::fi;!'e!�:��n��, 
B� ' & 

EW .M:t�o�iiff� : : : : : : 
746,476 
746,289 
746,122 
746,029 
746,229 can be dependt:d upon first, last, and at all times Street sweeper, A.  S. young . . . . . . . . . . . . .  . 

�S:t:a��{fth! :!���ri��� m!d�ho�hi�S::!I:�; I Structural element and producing same, O .  
Get our DIxie Belt Leather Book. Stu

: ' Turner . . . ' . . . . . . . .  : . . . . . . . . . . . . . . .  746,411 

CHAS. A. SCHIEREN & CO. SUgaI� �!�{n:.n"f.0ro�g S�����rtz:: . .  ����� : : �:g:m 
�;A!���� ;;.!ek"Z �t ���s:�:�p�:� ��8r��Thlrd St. Supporting stand, A. G. Park . .. 

:
.
; 

. . . . . . . 746, 141 

BoSTON : 192 Lincoln St. DENVER : 1519 Sixteenth St. Su�penders, s!ocking, J . . F. StOlt,} . . . . . . . . 746, 194 
HAMBURG : Pickhuben 4. Sw�tch operatmg mechanIsm, T. Rundorff . . 746, 170 

SWItch stand, W. W. Allen . . . . . . . . . . . . . .  746,434 

SYNCHRONOGRAPH.-A NE W MET H- Switching apparatus, W. Kaisling . . . . . . . .  746,095 
SWitchboard, J. B. Wood . . . . . . . . . . . . . . . . . .  746,624 od of rapidly transmitting intelligence by the alternat

ing currbnt. A full description of the interestinf,! ap
paratus of Crehore and Squier. 13 illustrations. BCIEN
TIF IC AMERICAN SUPPI,EMENTS 1 1 14 and 1 1 1 il. 
Price 10 cents eacb. �'or sale by Munn & Co. and all 
newsdealers. Send for new catalcgue. 

�\�� ®lrlE£M ��@�It�@ 
Toledo � Ohio,U.SA 

me VUlcan Iron worKS co. 
New Type 
2-Cycle Motor 

PATENTED. 
Range of Speed. 200 to 2,000 Revo-lutions_ 

H. P'.o Auto. or Marine, 100 lbs. 
H. P. Auto. or Marine, 175 Ibs. 
Manufacturers in search of the 

best should address 
CUSHMAN MOTOR CO., 
Lincoln. Nebraska. 

Tack pulling machine, C.  L. Eaton . . . . . .  746,306 
Telephone bracket, H.  S.  Waite . . . . . . . . . .  746,210 
Telephone directory, F. H.  Chamberlin . . . .  746,021 

. Telephone switching appara tUB, N. A. Eng-
strom . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  746,314 

Telephone syst(>m, W. W. Dean . . . . . . . . . .  746,040 
Telephone system, selective, A. Gagnon . . . . 746,065 
Threshing machine, G. M. Absalom . . . . . . . . 746,431 
Threshing machine feeder, I. S. Wood, Jr . . 746,429 
Thrpshing machine feedpr, J. }i�. Henner . . 746,507 
Ticket system, transportation, P. C.  Dock-

stader . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 746,046 
Tie. See Railway tie. 
Tie plate, L. A. Hoerr . . . . . . . . . . . . . . . . . . . .  746,082 
Tile, G. B. Staples . . . . . . . . . . . . . . . . . . . . . . .  746,399 
Tile, etc. , made of vitrified clay, F.  W. 

Braunstein . . . . . . . . . . . . . . . . . . . . . . . . . . . 746,448 
Tiling, G. P. Chappell . . . . . . . . . . . . . . . . . . . .  746,290 
Tinning machine, Bradlf>Y & Otis . . . . . . . . . . 746,000 
Tire repair device, pneuma tic, J. R. Vos-

burgh . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  746,201 
Tobacco pipe mouthpiece attachment, W. A. 

England . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  746,480 
Tongue support, vehicle, B. H.  Oldfield . . . . 746,367 
Toothpick machine, Churchill & Keene . . . .  746,462 
Toy bank, G. H. Spafford . . . . . . . . . . . . . . . .  746,598 
Toy bank, M. J. Wade . . . . . . . . . . . . . . . . . . . . 746,612 
Toy motor, electric, W. Broad . . . . . . . . . . . . 746,278 
Toy, wheeled, L. I .  Dickinson . . . . . . . . . . . .  746,045 
Traction on conduit system, apparatus for 

use in electric, E. Vedovelli . . . . . . . . . .  746, 417 
Traction system, alternate current, Mordey 

& Hansard . . . . . . . . . . . . . . . . . . . . . . . . . . .  746,353 
Trains, automatic system for stopping and 

REVERSING STEAM TU RBINE .-PAR- Tral��wig�Vig�wi�r 
J'deft�er��;ri��ti�l��" t� 746,499 

8on's recently perfected turbine for boats. Illustrations 
sbowing details. ('ontained in SCIENTI]' I C  AMERICAN SUPPLEMl<NT, NO, l lilS. Price 10 cents, by mail. from 
this office� and from ail newsdealers. 

T H E E U R E K A  C L I P  

moving, A. L. Irvin . . . . . . . . . . . . . . . . . .  746, 515 
Transom regulator, J. H. Glassburn . . . . • . . .  746,495 
Traveling bag umbrella retainer, S.  S.  Wen-

zell . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . .  746, 617 
Trigger mechanism, single, J. P. White . . 746,619 
Trolley, F.  A. Merrick . . . . . . . . . . . . . . . . . . . . 746,351 
Trolley for electric railways, underrlluning, 

C. A.  Singer . . . . . . . . . . . . . .  . . . . . . . . . .  746,395 'The most useful article ever invented 
tor tbe parpose. Indispensable to Law
yers, Editors, Student.s, Bankers. Insur
ance Companies and businass men gen .. 
erally. Book marker and paper clip. 
Does not mutilate the paper. Can be 

!?l Trolley guard and finder, W. F. Reichen-
.. bach . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  746, 160 
'" Trolley pole, T.  F .  Wetton . . . . . . . . . . . . . . . .  746,424 
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� Truck, E. Peckham . . . . . . . . . . . . . . . . . . . . . . .  746,370 
and notion dealers. or by mail on receipt 
of price. Samplecatd, by tnail, free. Man. 
nfactured by Consolidated Safety 
Pin Co .. Box 121, ]Uoomfield, N • .I .  

.II Desirable Holiday Gift. 
DRA PER' S 

Record ine: Therm ometer 
Traces automatically a correct and 

continuous record in lnk. of the tem-
pe

::i::�:r��z�!
r
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a
i:fly

w
�!!!��:�: 

T H E  DRAPER M FG . C O .  1 52 Front S t . ,  New York 
Maker8'of Recording Instruments. 

Trunk, J. M. Martin . . . . . . . . . . . . . . . . . . . . . 746,121 
Tube expanding tool, C.  Roedmann . . . . . .  746,579 
Tubing, C.  D.  Frees . . . . . . . . . . . . . . . . . . . . . .  746,319 
Turbine bucket, detachable, H. G. Reist . •  

746,162, 
Turbine buckets to wheels, means for at-

taching, H.  G.  Reist . . . . . . . . . . . . . . . . . .  746, 161 
Turbine, fluid pressure, H. F.  Fullagar . . . .  746,061 
Turbine, steam. T. Scheffle r . . . . . . . . . . . . . . .  746,388 
Twine cutter, G. E. Banton . . . . . . . . . . . . . . . . 745,994 
Typewriting machine p.aper feeding device, 

A.  A. Hill . . . . . . . . . . . . . . . . . . . . . . . . . . 746,631 
Uncoupling device, automatic safety, J. T. 

Lindqvist . . .  . . . . . . . . . . . . . . . . . . . . .. . . . .  746,535 
Underclothing, C. M. & J. E. Mackenzie . .  746,349 
Undergarment, G. A. Frisbie . . . . . . . . . . . . . .  746,060 
Valve, S. Mertens . . . . . . . . . . . . . . . . . . . . . . . . 746,545 
Valve and operating means, Platt & Ratch-

ford . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  746,149 
CONTROL OF FIRE.- VALUABLE PA- Valve, automatic, C.  B.  Shaw . . . . . . . . . . . .  746,393 
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Mounn & Co. and all newsdealers. Valve, engineer's brake, P. Ackerman . . . . . .  745,983 

Takes 01f everything but the skin, and 
leaves that smooth and white. 
BOXES, 10e. snd 25e. 

" :un.KS AHEAD OF SOAP." Sample sent FREE 
THE UTILITY CO., 227 Greenwich St., New York City 

Valv(', flush, L. T. Dery . . . . . . . . . . . . . . . . . .  746,044 
Valve mechanism, engine, H . Nielsen . . . . . .  746,565 
Valve mechanism for flushing closets, auto-

matic, H.  Dixon, Jr . . . . . . . . . . . . . . . . . .  746,471 
Valve operating and controlling mechanism 

H. V. Conrad . . . . . . . . . . . . . . . . . . . . . . . . .  746,032 
Valve, rotary, D. W. Rantine . . . . . . . . . . . .  746,574 
Valv(lo seat and packing ring, combined, C. 

Sutton . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . .  746,402 
Vehicle brake, H. Schwenck . . . . . . . . . . . . . . .  746,391 
Vehicle fender, street, E. Munte . . . . . . . . . .  746,357 
Vehicle gear, F. E. Wilcox . . . . . . . . . . . . . . 746,219 
Vehicle hubs, means for attaching brakfl' 

drums to, W. A. Cornell . . . . . . . . . . . . . .  746,466 
Vehicle wheel, J. W. Gray . . . . . . . . . . . . . . . .  746,071 
Vending machine, O. E., E. E., & W .  L. 

Clark . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  746,028 
Vending machine, C. J. Neth . . . . . . . . . . . . . . 746, 134 
Vending machine, W. W. Munger . . . . . . . .  746,356 
Vending machinp fraud preventative device, 

For Sixty Years 
we have been Diamond Imporlers and Man-
����:t�:i'ri:��

r
tasll'���e�o��g

e
r�t�

e
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largest in the world. Our dmmonds are the 
finest imported� have a beautiful blue-white 
color, and are sold on 

Smal l  Monthly Payments 
We give with every purchase a certificate 
guaranteeing quahty and value. Our im
mense business enabJes you to 

Save from 1 5  to 25 per cent. 
A�f��agra��ci':��d:��:r::f::':J. 

WE TRUST Y O U  

FOR 

G U N S M ITHS, TOOL 
MAKERS, EXP E R I ·  
M ENTAL & R EPAI R 
WOR K ,  ETC. 
From 9-in. to 13-in. swing. 
Arrana:ed for Steam or 
Foot Power, Velocipede 
or Stand-Up Treadle. Send for CatalOlJllA'. ,J�����t� W. F. & J N O . BARNES CO.  

Established 1872. 
1999 Ruby St., ROCKll'ORD, ILL. 

Gas Engine 
IGNITER 
��':il�

t
:t ���n':r��ktg�

i
�:��: Latest and most improved model. 

ar Send for Circular. 
Carl is le  & Fi nch Co.,  233  E. C l ifton Av.,  Cincinnat i ,  O .  

For Either_�� __ _ 

Hand or Power 
This machine i s  the regular hand machine sup-�f��� a:lt�!l: t�\�:r::de;!:�o��_di�������:; 

MACHINB No. 78. 
o Range 2X-4 in. R. H. 

machine or taken from its base for use as a 
hand machine. Length of pipe handi-e.l 
easJy in small room. lllustrated catalogue 
-pnce list free on app1J.cation. 

THE C U RTIS I< CURTIS C O . ,  
6 Garden St., 

F;veryMechani 
Sho\Jld Own It. 
Montgomery & Co. 's  T o o l  Cata logue 
which is thoronghly utto.date. 704 
P?e�t 

a
:y

d 
�!�r����l�::ts. 

MONTGOMERY & CO • •  
105 Fulton St.,  New Y ork City. 

Wells. Oil and Ga. Wells drilled 
by contract to any depth from 50 to 3000 feet. We also manufac
ture and furnish everytbing re
quired to d."lil and comp lete 
same. Portable Horse Power 
�:"h���

n
i�� i'JJ

e
t::' J:61���f. 

Write us stating exactly what 
I. required and send for ilIns. 
trated catalogue. Address 

' ___ �' __ ''' 'A ' '' __ �'"U''� AND. SUPPLY Co. 
YonK. U. S. A. 

ChoiceHol iday8ooks 
>(1 )(1 >(1  

Home Mechanics 
for Amateurs 

Tbis book has a�..hIeved an unparalleled success In one 
week. and a Special Edi
tion of 4.000 copies has been 
ordered. It is oy far the 
largest snd best book on 
the snb

1
ect ever olfered at 

t�� :0 �a�!iC
ttin�ts' 

t�g: 

���::fJ������e�IY �� ��fi 
prove of value to you
much more than yop. real· 
ize. Do thmgs with your 
b ands. Send for a circular 
giving contents-the circu-
b�gk 

c
�f.� g�Wp:i��nit-�g: 

book could meet you face 
to face you would be the 
first to purchase. The first 
large edition is almost 
gone. order to-day. 

Price $1.1i0 
REVISED and ENI,ARGED EDITION 

The Scientific American 

(; y cl" p cd i iI �::::E.::;� 
15,000 Receipts. 734 Pages. 

Price, $3.00 ill Cloth. $6.00 in Sheep. $6.ilO 
in Hnlf lUorocco. Post Free. 

'llhis work has been re
visel! and enlarged, 
900 New Formulas . 

The work is so arranged 
as to be of use not only to 
the speCialist, but to the 
�eneral reader It should 
h��e

e �n� 1 ��:ks
iCo��erl 

circular containing f u l l  
Table of  Contents will 
be sent on application. 

Those who already have 
the Cyclopedia may obtian 
the 

1901 APPENDIX. 
Price, bound in cloth, $1.00 

postpaid. 

TWENTY.THIRD EDITION 

EXPERIMENTAL SCIENCE. 
By (jEORGE M. HOPK INS 

Revised and Grea(i;y Ehiarged. 2 Octavo Vo!ume.. 1,100 
PagfJl. 900 1I!ustration.. rzoth Bound. Postpaid, 

$5.00. Ha!fi'Morocco, Postpaid. $7.00. Or 
Volumes Sold Separately : ( loth. $3.00 

per Volume ; Half · Morocco, IM,OO per Volume. 
EXPERIMENTAL SCIENCFJ I� so well known to 

many of our readers that it is hardly necessary now to 
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decio ed some months 
ago that it would be 
pecessary to prepare a 
new edition of this work 
in order that 1 he many 
wonderful discoveries 
of modern times might 
be fully described in its 
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ln�:ITs���� 
wond e r fu l  develop 
ments in wireless teJe-
���hYbee�

r 
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was necessary. there
fore, that a good deal of 
new matter .bould be added to the work in 
order to make it thor-
�'tf�lti�gb�rilai�' -it:: 
some 200 PIII'es have 
been added. On ac
count of the Increased 
size of the work, it has 
been necessary to divide 
it into two volumes handsomely bound in 
buckram. 

A Complete Electrical Library. 
By PROF. T. O'CONOR SLOANE. 

An inexpensive library 
of the best books on 
Electrlcij;Y;- '1O'1lt up In a 
n e a t  f o l dilJg  box, as 
shown in -'cut. 0 }\'or the 
student. the ariuiteur, the 
workshop, the electrical 
��fe��s� 

e
d'on:;���: ��� 

books. as follows : 
Arithmetic of Electricity 

138 pages, . . , $1.00 
E�;:�� �o: ���"lgg 
How to Become a Suc-

����l 
.E

lec:r �ci�n$1��3 
Standard Electrical Dic

tionary, 682 pages, $3.00 
Electricity Simplified. 158 Five volumes, , 1,300 pages 

pages, • . . .  �1.00 and over 450 illustrations; 
A valuable and indispensable addi!tion w every library. 

th�!�o�er:v�tv��c:�t ��:cf�-;� ���� ���gll:�r�lg 
Sloan & Robinson . . . . . . . . . . . . . . . . . . . . . • 746, 1 83 

If You Want the Best Lathe and Drill Ventilator, W. G. Gagne . . . . . . . . . . . . . . . . . . 746,064 
Vessel caps, means for s�curing, J. M. 

with silver lettering, and inclosed in a n
. 
eat fold� I?o� as shown in the illustration, at the Special Reduced Price of $;5.00 for the complete s�t. The. regular MARINE Gaso lene MOTORS price of the live volumes i s  $7.00. . . .  . 

Experts for yeal"!! have ranked our engIne with the bigh- MAG I C CHUCKS 
BUY 

WESTCOTT'S Stronges t 
Gr£p Great
est bapaciw 
and DwraMt;. 

ttll, Cheap and Accurate. 
Westcott Chuck Co.! Oneida, N. Y .. U. S. A .  
A'kJ,�8*,W�� t/��':f:::;�i��1l::���g�,G{�. 

Hicks . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  746,331 
Vessel crane, D. F. Macdonald . . . • . . . . . . . .  746, 1 20  
Vessel neck and sealing caps for  same, J 

M. Hicks . . . . . . . . . . . . . . . . . . . . • . . • . . . .  746,329 
Voting machine, N. Prince . . . . . . . . . . . . . . . .  746,572 
WatHe Iron, Q. Crane . . . . . . . . . . . . . . . . . . . . .  746,033 
Waj<on mechanism, tip, A. Mansfield . . . . . . 746,541 
Wall mold core, A. T.  Boise . . . . . . . . . . . . . .  746,445 
Wall register, L. T. Miller . . . . . . . . . . . . . . . . 746,355 
Wart'housing apparatus, automatiC, R. Bag-

galey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 746,248 
Warehousing machine, automatic, R. Bag-

j<aley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 746,247 

YOU ARE EASY Wash boiler attachment, J. F. Daab . . . . . . . . 746,036 
_ Washing machinf>, E. Evans . . . . . . . . . . . . . . .  746,481 

If yon need a carpenter to help you repair your roof with Washing machine journal, J. A. Meese, . . 746, 641 

Warren 's Natural Asphalt Sand Surfaced Roofing Washer, M. S. Brigham . . . . . . . . . . . . . . . . . .  746, 006 
Water level Indicator, W. Peters . . . . . . . . . .  746, 147 

The best and most ser· 
viceable prepared rooflI1g 
on the market. It is dur
able. fire-proof, and does 
n�0���i�:[3�nt�n'ay in 
rolls containing lOll sq. ft. 

Warren Chemical & Mfg. Co., 1 B Battery P I . ,  New York 

Water sunply apparatus, R. Baggaley . . . . . . 746,242 
Water suVply systems, drainage means for 

R.  F.  Lindsay . . . . . . . . . . . . . . . . . . . . . . .  . 
Watflor tube boiler, H. Lawson . . . . . . . . . . .  . 
Wpathpr strip, door, W. F. Veber . .  . . . . .  . 
Wpighing apparatus, �. G. Thomas . . . . . . .  . 
Weighing machine, automatic, E. G.  

Thomas . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 746,200 

est grade, and It is now being copied by other huilders. 
We always endeavor to be on top� and for ]903 offer an 
en@'ine built from Brand New Patterns, with ne� and 
orIginal featu.res-just what other engines will have 
five years hence. . 

1f you Wi;:: �t ��:t���,!It!e!'''IJU':1" S'iigJgV':;� dfJlcrlb-
ROCH ESTER GAS ENG I I\I E  CO.,  

693 Driving Park Ave., ROCHESTER, N. Y.,  U. S. A. 

P E R F E CT · P U M p · POWE R .  
Is attained ouly In the 
TAB E R  ROTARY P U M PS 

They are mecbanical 
Simple and dl lrable. Will 
pump hot or cold fluid, 
thin or thick. Requires 

no sktlled mechanic. Most 
rgt':��ha;J:::�I��

st'J-!1�a�� 
tron, steel or bronze. Can be 
driven by belt, motor or engine attachment. Large J!lustlratecJ Oatalogue free , 

TABER PUMP CO • •  32  Wells St.,  Buffalo, N.Y., U .  S. A. 
--------------------------------------------------------------------------

F O R E I G N C A P I T A L  
NQT AFFECTED BY AMERICAN CONDITIONS 

JAMES S. WHITE. 61 Wall 

To enable owners of approved properties to 
D E V E L O P  E X T E N D - E Q U I P  

I N D U S T R I A L S ,  R A I L W A Y S ,  M I N E S 
and similar enterprises. Address, with fuJI detail • .  

Stroot. NEW YORK 

Stage I l l usions and Scientific Diver
sions, inc luding  Trick, PhlltQg raphy. 

This work appeals to old and young alike. and 
it Is one of the most attractive holiday books of the year. The illusions 
are illustrated by the highest class of engravings, and the exposes of the tricks are, In many 

�����id�m���� �h et::,� 
:��:

s. 1ll��::l��iI1fi;.i!,:J!. ing, s W -0 r d-swallowtnJl 
ventriloquism, m e nt a  I 
m a g  1 C , ' -anCient m�c, 
automata, curious toYS, 
r�;:c'l.����il��:

o
ff:��� 

rr"a
n
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scrlbeo., and Illustrated, 
maK1Il/l a hand.om'e volnme. It is t a s tefuU'y printed and bound; ' ' A c-
��s��:��

e
ge �le t�:a¥i3: 

B"y A. A. HOPKINS. 568 PIII'es.ar,& 1X::.kt,.l'c:!I�§o. 
pr FuU descripiliAJe circular. of above books wtll b. mailed free upon applica /)W1', 

. M U N N &. CO • •  
Publlsh8l .. , 36 1 Broadway, New York. 
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Any magazine, periodical, combination or olub, at 
lowest pricea-muoh lower maybe than you belleve 
pouible. 

Our Large 
Catalogue, FREE. 

Contains a list of about 8,000 periodicals at loweat 
prices, tells how our system saves you subscription 
monev, and Includes much valuable Information, that 
aU magazine readers should have. Our "�page cata
logue containing all subscription oilers, Is sure to 10." 
terest you. A postal card brings it to your door. 

BETTER W R I T E  T O - D A Y .  

.J M HAN'lON'S NAGAZINEAGENC¥ 
1 2 2  H AN S O N  BL O C K 

L EX I N G TO N ,  KY 

ESTABLISHED 
1831 

THE 
COUNTRY 
GENTLEMAN 
The ONLY Agricultural NEWSpaper, 

.&lID ADIIl'l'l'BDLY TBIII 
Leadtng JgriCUltnral Journal of the World. 
Every department written by apeclaUsta, the 

highest authorities In their respective lines. 
No other paper pretends to compare with It 

In quaWlcatlons of editorial std. 
GiVeli the agricoltural NEWS with a. degree 

et. comp1eteDess ;wi; even attempted by other&. 

INDISPENSABLE TO 
�LL COUNTRY RESIDENTS 

WHO WISH TO 
KEEP 'UP WITH TIlE TOlES. 

Ibsle Bllbllerlptloa, 11.1i0 J 
Two BllbleriptloU, 11I.1i0 ; 

,he Bllblorlptlou, lli.lio. 
...roIAL IND'UCEDIENTS 10 BAIS

EDS 01.1' LA.BGEB CL'UBS. 
Fool,. MO'ntIuI' n-uu Trip 60 00Rt8; 

SPECIMEN COPIES 
will be mailed free on request. ItwiU paYADY' 
body Interested In any way In country life to 
II8Dd for tbem. Address the publishers : 

LUTH ER TUCKER & 80N, 
Albany, N. Y. 

�gu USE GR I NDSTONES P 
11 80 we can 8Uppiy yon. Ali sIZes 
• D o u D ted and u Ulnounled, always 
.kept in 8tOck.. Rgmember, we make 8 
specialtyof selectlnll' stones for aH spe
cial pnrposes. ur A.k fur catalo(nu. 

The CLEVELAND STONE CO. 

2d Floor. Wilshire. Cleveland, O. 

A.W. FABER 
Manufactory ElltabIillhed 1101. 

LEAD PENCILS, COLORED PENCILS, SLATE 
PENCILS, WRITING 8LATES, INKS, STATIONERS 
RUBBER GOODS, RULERS, ARTISTS' COLORS. 

; 8 Reade Street. New York. N. Y. 
GRAND P R I Z E .  H ighest Award, PARIS, 1 900.  

MANUFACTURERS 
Contemplating establishing p lants 

In the West should take advantace 

of a location on 

c. tam "II 
Chicago & North-Western Ry. 

, which reaches the famous 

WAT E R  POW E RS, 
COAL FI E LD S ,  
I R O N  O R E  R A N G ES, 

H A R D  A N D SO FT 
LUM B E R  D I ST R I CTS 

of the West and No rthwest, and 

affords the best means of tran spor
latlon to the mar kets of , the world. 

FOR FURTHER PARTICULARS APPLY TO 
MARVIN H U GHITT, J r. ,  E. D .  BRIG HAM, 

Fre'ght Traffic Mg,., Gen" Fre'ght Agent, 
- OHICAGo. 

Scientific American 475 
Weighing machine, coin-controlled, F.  Ver-

plast . . . .  ' "  . . . • • • • . . • . . • . . . • . . . • . . . . •  746,418 
Weighing or packagtog machines, uniform 

feed mechanism for, G.  F.  Turner . • • •  746, 410 Well points, protective covering for drive, 
C .  H. Redfield . . . . • . . . . . . • . • . • . • . . . • • •  746,378 

Well screen, G. J. Karsch . • . . . . . . . . . • . . . .  746.096 
Wells, wall packer for oil, ' Smith & Wright 746, 1l;!4 
Wheel. See Antifriction wheel. 
Wheel guard and sander, W.  Llntern • • . . • •  746,110 
Wheel securing device, W. E.  Ayres . . . . . .  745,989 
Window frame and sash, metallic, J. Eberle 746,477 
Window scr�en. E. C.  Linck • . . • • • • • . • • • • •  746,347 
Window "cr�en; S. U. Tarney . • •  ' . . . . . . . . . .  746,403 
Wire coverer, Boyle & Maum . • . . • • . . . . . . . .  746,447 
Wire hoop making machine, A. J. Bates . . • .  746,442 
Wire stretcher and lifting jack, F. E. More-

house . . • . . . . • . . . . . . . • . . . . . . . . • • • •  • • . .  746,123 
Wire working tool, J. W. Alkire . . • • . . . . . •  745,984 
Wireless communication receiver, G . Morin . 746,557 
Woven fabric, M. G. Collins . • . . . . . . • • . . • •  746,465 
Writing cabinet, L.  and J. M. Jones . • . • • •  746,093 
Wrench, G.  R. Cheesman . . . . . . . . . . . • • • • • •  746,023 
Wrench, C. S.  Leland . . . . . . . . • . . . . . . • • . . • •  746, 1 1 3  
Wrench, H. A. Kerslake . . . . . . . . . . . • • . • • • •  746,339 
Wrench HardY & Goodykoontz . . . • . . . • . • . •  746,504 
Wrench: W. L. Jackson . • • . • • • . . . . . • . . • . •  746, 516 
Wrench, 1 .  Shoop . . . . . . . . . . • • . . . . . . . . • . . .  746,590 
Wrench, J. T. Myers . . . . • . . . . . . . . . . • • . . . .  746,643 
Yarn chain unwrapping mechanism, W. 

Baxter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 745,993 

DESIGN S. 
Back bar fixture, J.  Ehrenprels . • • . . • . • • • • •  36, 675 
Basket, A. P. Marshall • • . . . • . . . . . .  , . . . . • . .  36, 673 
Bottle, J. F. McGuire . . . . . . . . . . . . . . . . . . . . . .  36,672 
Brooch, button, or buckle plate or similar 

article, S. A. Keller . . . . . • . . . . . . . . . . . .  36,666 
Comb, pompadour, dip purr, B. W. Doyle . .  36, 670 
FlOOring, tile, L. L. Silvers . . . . . . . . . . . . . . . .  36, 676 
Lamp body, R. H. Welles . . . . . . . . . . . . . . . .  36,671 
Pipe, Indian peace, A. S. Speirs . . . . . . . . . . . . 36,669 
Rein holder, S .  A. Harrell . . . . . . . . . . . . . . . .  36, 674 
SPOOD S, forks, or similar articles, handle 

for, Crees & Court, • • • • • . • • . • • •  36,667, 36, 668 

TRADE MARKS. 
Ale, ginger, Hagan and Dodd Co . . . . . . . . . . 41,617 
Boots and shoes, leather, Edmonston & Co . •  41,592 
Boots and shoes, leather, Alden, Walker & 

Wilde . .  . . . . . . . . . . . . . . . . . . . . . . .  41,593, 41,594 
Brushes, tooth, nail, hair, and manicure, D 

M. Clapp . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . •  41 , 636 
Carpet sweepeJ;S, National Sweeper Com-

pany . . . . . . . . . . . . . . . . . . . . . . . . . .  41,649, 41,650 
Cigarettes, Abdulla & Co . . . . . . • . . . . • . . . • . . .  41, 614 
Cigars, S.  Levyn . . . . . . . . . . . . . .  " . . . . . . . . . .  41,615 
Cigars, Hood & Mead . . . . . . . . . . . . . . . . . . . . . .  4 1 , 616 
Clothing, certain named, J. M. Rohlnson, 

Norton & Co . . . . . . . . . . . . . . . . . . . . . . . . . . •  41, 590 
Corsets, Pandora Corset Co . . . . . . . . . . . . . . . .  41,589 
Corundum, Canada Corundum Co . . . . . . . . . •  41 , 642 
Currants, Graeco-American Currant & Sup-

ply Co . . . • . . . • . . . . . • . . . . . . . . . . . . • . . . . . .  • 41 , 622 
Deco}orizing 8ub,tances, certain named, 

Manufacture Lyonnalse de Matiere. 
Colorantes • . . . . . . . . . . . . . .  ; . . . . . . . . . . . . .  41 , 641 

Foods for live stock, prepared, Gold Coin 
Stock Food Co . . . . . . . . . . . . . . . . . . . . . . . . .  41, 623 

Hosiery, Sachs Bros & Co . . . . . . . . . . . . . . . . . .  41,591 
Hypophosphltes, preparation of, Fellows 

Medical M'f'g Co . . . . . . . . . . . . . . . . . . . . . .  41,626 
Insoles, B. 1. Wiener . . . . . .  . . . .  . .  • . . . . . . . •  41,595 
Knives, Washtogton Cutlery Co . • . . . • . . . . . .  41 , 648 
Matches, friction, Ohio Match Co . .  41,596 to 41 , 613 
Medicinal and chemical preparations for pre-

vention and cure of diseases, Dr. D. 
Jayne & Son . . . . . . . . . . . . . . . . . . . . . . . . . . .  41 , 627 

Medicine for poultry, Chicklcura Co . . . . . . . .  41,624 
Metal, glass, etc. , cleaning compounds tor 

cleaning and polishing, C.  H.  Petry . . . .  41 , 643 
Milk, condensed milk, cream, and evapo�ated 

cream, Borden' s  Condensed Milk Co. 
41,619 to 41,621 

Paper in sheets, strips, and rolls, C.  E. 
Perry . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  41, 640 

Paper, stencil, Noestyle Company . • . . . . . . . . .  41,639 
Paper, toilet, Scott Paper Co . . . . . . . . . . . . . •  41 , 637 
Paper, toilet, A. H. Scott . . . . . . . . . . . . . . . . . .  41,638 
Pt'rfumery, Haarmann-de Laire-Schaefer Co . 41,631 
Perfumery and · :H.avoring products, Haar-

mann-de Lalre-Schaefer Co . . . . . . . • . . . . .  ·. 41,630 
Pills for certain named diseases, G. B. 

Regar . . . . . . . . . • . . . . . . . . . . . . . . . . . . .  . . . .  41 ,628 
Powder, toilet, C. A. M. Wells . • . . . . . . . . . . .  41,634 
Shoe polish, Boy .. r & Company . . . . . . . . . . . • . .  41,629 
Ski]). preparations, C. J. Amelung . . . . . . . . . .  41 , 632 
Soap, toilet, Medical Lake Salt Mfg Co . . . .  41 , 633 
Speech and sound p�oducing machines and 

their parts, J.  M. Tourtel . . . . . . . . . . . .  41 , 647 
Tonics. . Fairchild Bros. & Foster . . . . . . . . . .  41 , 625 
Tooth paste and a tooth powder, W.  A. 

Dnmas . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . .  41 , 635 
Toy building hlocks of artillcial stone, 

American Art Stone & Manufacturing 
Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4 1 , 646 

Varnish and paint, Tabor, Trego & Co.,  
( 1 902 ) . . . . . . . • . • • • . . . . . . . . . . . .  41 , 644, 41,645 

Whiskies and hrandies, J. C. Marks Liquor 
Co. . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  41,618 

LABELS. 
" Auto-Chocolates, " for confectionery, R. 

A. Johnston Co . . . . . . . . . . . . . . . . . . . . . . . .  10,571 
"Blue Ribbon Pepsin Gum , "  for . chewing 

gum, G, J, Hardway . . . . . . . . . . . . . . . . . •  10,570 
" Carvel , "  for whisky, J. A. Bokel Company 

of Baltimore City . . . . . . . . . . . . . . . . . . . . . .  10,576 
"Casey's Rheumatic Cure , "  for mediCine, J. 

H. Casey . . . . . . . . . . . . . . . . . . . .  . . . . . . • . •  10, 588 
"Colonial Tea, " lor tea, G. L. Parker . . . . . .  10,575 
"Dan-Do-Line, " for hair tonic, A. N.  Jumel . 10, 584 
"Dr. Lung' s  Uterine Balsam , "  for mediCine, 

Guarantee Medicine Co . . . . . . . . . . . . . . . . .  10, 585 
"Egg Skin Balm , "  for an emollient, East -

arllng Print Shop . . . . . . . . . . . . . . . . . . . . . .  10, 583 
"Kildare, " for Irish j ams, Acker, Merrall & 

Condit Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10, 574 
"Life, " for cereal flaked foods, Voigt Cereal 

Food Co . . • . . . . . . • . . . . . . . . . . . . . . . . . . . . . . .  10, 569 
"Lord Derby , "  for Cigars, E. M. Schwarz 

& Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  10, 578 
"Mentho-Lyptol, "  for mediCine, Universal 

Home Treatment Co . . . . . . . . . . . . . . . . . . . .  10,586 
"No. 227,887 Rheumatic Mixture," for 

medicine, C .  E. Kessler . . . . . . . . . . . . . . . .  1 0 , 587 
"Panama, "  for cigars, J. Williams & Bros . . 10, 581 
"Peach Mellow Flavor, " for extract, 

Blumenthal Bros . . . . . . . . . . . . . . . .  . . . . . . . .  10,573 
"Power Extracts and Colors, " for extracts 

and colors, Blumenthal Bros . . . . . . . . . . . 10,572 
"Princess Louise FrancoisE', " for cigars, L. 

Powell & Co . . . . . . . . . . . . . . . . . . . . . . . . . . .  10, 580 
"Rheumeo, " for medicinp, J. K. Dillingham . 10, 589 
"64 , "  for tablets, C.  E. Abraham . . . . . . . .  10, 582 
"Susettp " for cigars, Charles B. Perkins 

& Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10,579 
"T & Co. , Sot'ciallv Selectpd Silk , "  for silk 

goods, Trumpl .. tte & Co . . . . . . . . . . . . . . . .  10, 568 
"Y pllow Keoy Stone, "  for whisky, J. D. 

O 'Connor . > . . . . . . . . . . . . . . . . .  ' "  . . . . . . . .  10, 577 

PRIN rs.  
UPyrol Wood Prpservative, "  for wood preser-

. vatlve, Southern Oil & Chemical Co • . . . . . .  867 

A printed copy of the specillcation and drawing 
of any- patent In the foregoing list, or·  any patent 
In print issued since 1863; will he furnished from 
·thls office for 10 cents, provided the name and 
number of the patent desired and the date be 
given. Address Munn & Co. , 361 Broadway, New 
York. . 
_Canadian patents may now be obtained by the In-

ventors for auy of the inventions named in the forf"
going list. For terms and further particnlars address Muon '" Co. , 361 Broadway, New York. 

� &. FRANKLIN 
Mociel Shop 

The Frank l in  Model  Shop. 
Experimental work for Inventors; any· 

���l�e ��tU;':o�g.:l�f�::i��o� 
colleges. Exhibition models. Introduc-
�l�r ��gtfl��r°1,Paa:l��:m

c
��vel�fe� 

InvPntlons perfected. Drawings and de
signs worked out, from Inventora' Ideas. 
Send for circular 9. , 

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

SPECIAL HOMESEEKERS' EXCURSIONS 
will he ron via the NICKEl .  PLATE ROAD from 
Bnll'alo,_!!!, the IIrst and t..bird Tnesday of each month to 
April. llIIK, to all pOints througll the West and South
west, at exceedlllj!;l y low r!Ltes. Tickets limited to :n 
days retnroing. 8ee local AlI'ems, or write A. W. Eeele
stone, D. P. A., 385 Broadway, New York City • 

n �!fo!E!�o��Pe�!!!!!u�:. 
it'AR��,*�l''l

c
�;'b�

a
:l��l\ls�Tith Ave., New York. 

Diell, Tools and Special Machines. Models 
� f"B;����

t
�1 J��r;;�'In����r:�:����l,���I"ork 

W����R�:��!?'�M B�!a�����eO,:{a�it�Ork
. 

FINE CONTRACT WORK 
::tv:��� :g:x:�, f��Mf:,

s
�;

o
�!;,d� ��!���':;.� 

AUTOMOBILE Pr:C��j,e W::�TJ':
e
f�e:e�?=! 

missions, carburetors. pumps, fubricators, axles. Also 
complete "asoline cal .. 8hpet metal stam pin!'. U eneral 
machine work: Gooll facilities. C 80 years' exper;ence. 

OTTO KONIGSLOW, Cleveland, Ohio. 

MODELS " EX P E R I M E N TA L W OR K .  
Inventions developed. Special Machinery. 

E. V •. BAI LLAR D ,  Fox Bldg . . Frankl in  Square,  New York. 

PATTERN MAKERS :lE'fJ'tllTY O J!'  
PATTERN!!l FOR CASTINGS of all kindll 

GIBSON .&& FUCHS 
' 

TeIephOlle 2127 J Spring 21S W. HouotOD St. , New Y ork 

I CE MACHINES. Vorltsl' Enl(1nes .... Brewers' 
and Bottlers' Machinery. TuE VILTER 
MFG. CO., 899 Clinton Street. Milwanketl Wis . • 

S P EC I A L  M A N U FACTU R I N G .  
D I ES A N D STAMPING S TO O R D E R .  

S P E C 'L M A C H I N E R Y - M O D EL S - E X P E R I M £NTA L W O R K 
D R O P  F O R G I N G  D I E S  A N D  IJ R O P  F O R G I N G S  

H A R DWA R E  S P E C I A LT I E S  F T C  M A N F D  r G  O R D E R  SEN D S � rV' P _ t;.  
O R  D�AW 1 � G S  F O R  ESTIMATE S W R I T E  F O R  O U R  B aO K L E i  

TH E G L O R E  M AC H I N E  & STA M P I N G  C O  
9 7 0  H A M I LT O N  S T. ,  C. L E V E L A N D .  O H I O .  

N O  LOOP.HOLES in our gual'antee, for it; make!:' every body safe-"Money
. back, if the Rellable Incubq,tor doesn't give satisfactory hatches after a fair test." Ask about it and get our 

20th annual catalogue free. Just send lOco to pay postage. 
Ral lable Incubator and Brooder Co . ,  BDI 8-105, Quine" I I I .  grade of fine work In onr Contract Department. 

Correspondence solicited. E ·  I & ·M d I W k G U N DLACH-MANHATTAN OPT. CO.,  Rochester, N. Y .  xpenmenta 0 e or 
NOVELTIES & PATENTED ARTICLES Cir. & admcefru. Wm. Gardam & Son.45-61 R"se St.,N.Y. 
Manufactnred by Contract. Pnnchlllj!; Dies, Special Ma
chinery. E. Konlgslow &Bro .. l8Itleneca St. Cleveland,O. =-..- T H ' S C H W E R D T L E  S TA M P  C O. �. S T E E L  STAM P S, L U T E R S  '" F I G U R E S  � B R I D G E. p O RT C O N N  
MASO N ' S  N EW PAT. W H I P  HO ISTS , ��ft��e!���� 
. . save expense and liability tocldent to Elevators. 

I �". i2� Adopted by prlnclpal .torehouses to New York& Boston. iii\\?*""",,,,;n, I '.X;W Manfd. by VOLNEY W. MA SON & CO., Inc. TYP .. W H EELB. M·ODEL . ... . XPERIMENTAL WORK ......... -. Providence, ft. L, U. s.. A. NDvnnE8 . ETC .. "IoW 'lDRK IlTENCIL WaRKI 100 NlUlllAU 8'!' N.T. 

el ightful 
Comfort 

Nowhere can a person secure more real,  de
lightful comfort on a railway j ourney than on the 
great trains over the Lake Shore and Michigan 
Southern Railway. 

And this is due to the equipment - always 
the best - excellence of road bed an d nicety o f  

track adjustment, features wherein it  excels 
all others , and which makes every mile one 
of comfort and pleasure. 

W hen you have occasion 
to travel between Chicago 
and Cleveland, Buffalo ,New 
York and Boston,  by using 
the Lake Shore you will se
cure absolutely the bent in 
travel that money can buy. 

For " Book of Train s , "  or 
travel information, address 

A. J. SMITH , 
Gen ' l  Pass. &: Ticket Agt. , Clevelan d, O • 

A 
PATENT GIVES you an exclusive right to your 
invention for a term of seyenteen years. . You can 

'sell, lease, mortgage it, assign portions of it, and 
grant licenses to manufacture under it. Our Patent 
system is responsible for much of our industrial progress 
and our success in competing in the markets of the world. 
The value of a successful Patent is in no degree commen
surate with the alm ost nom inal cost of obtaining it. In 
order to obtain a Patent it is necessary to employ a Patent 
Attorney to prepare the specifications and draw the claims. 
This is a special branch of the legal profession which can 
only be conducted successfully by experts. For nearly 
sixty years we have acted as solicitors for thousands of 
clients in all parts of the world. Our vast experience en
ables us to prepare and prosecute Patent cases and Trade 
Marks at a minimum of expense. Our work is of one 
quality and the rates are the same to rich and poor. Our 
unbiased opinion freely given. We are happy to consult 
with you in person or by letter as to the probable patent
ability of your invention . 

Hand Book on Patents, Trade Marks, Etc . ,  Sent Free on  Appl ication. 

MUNN ®. CO� • .  Solicitors 'if .  Patents. 
Main Ofllce, 

361 BR.OADWAY, NEW YO� 
. Branch OftIce, 

625 F .street, Washington, D. C. 
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Orient Buckboard 

Model of 1904. \Vith 'i'WO �p�"E n .  PI'ice $425. 
TVrite f01' Cnt 1,.logue 

MFG. CO.; Waltham, Mass. 

ACCOUNTANTS 
who use the Comptometer 

have no trouble with their 
trial balance. Has it ever DC" 
curred to you that by getting 
one you might save lots of 
time, avoid nlistakes and not 
ruin your nerves ? Write tor Pamphlet. 
F E LT &. TAR R A N T  M FQ CO. 

52-sa I LLINOIS ST . •  CHICAGO. 

S C al B S AU varieties at lowest prIces. Best RaUroad 
Track and Wagon or Stock Scal es made. 
Also 1000 useful artlcles, including Sates. 
Sewing \-lachines, Bicycle�. Tools. etc. :Save 

Money. Lists Free. CHICAGO :>CAL E co . . Chicago, IJl 

J ust in-1 0 .000  Breech loaders 
They go to quick buyers 

Send 2 c. stamp for catalogue at Bargain Prices. 
H . & D. FOLSOM A R M S  CO.  • • • • • New York 

CBJlRTEB 
EHGIJES 

GAS 
A � D  

GASOL INE 
1903 catawg ready. 

CHARTER GAS 
ENGINE CO. 

Box 148,  

WO N D ER Acetylene Burners 
Price ARE THE BEST 
4Oc. each. 

9th & 10th Sts .• Chattanooga, Tenn., U. S. A. 

four -(ycle Motor 
Sin�le ana double cylinders. 

Simple and reliable. Best ma
terials and workmanship, Not how cheap but how good. They are moderate in price. Write us. Catalogue F Tee. 
Grant"Ferrls Co. , Troy, N.Y. 

A Ch ristmas P resent Worth Hav ing 
Send $11) .1)0 for a Complete High-Grade 

Microscope 
with eye-piece and a divisibJ e objective 

•••• 
giving both high and low magnifications ; �s�. 

m��n�:�te�b!1�iB co
a�� t�8�1���8i� tg� ! ��n���\�� ��%��i�f ��{��l

g��l �:ii/Sl�:- I 
Well adapted to tbe examination of I 

starches , drugs, fabriCS, fibeI� and ordinary 
I commercial uses. 

SF'Er�Cl�R LENS CO.. Buffalo. N. Y. 

TYPEWIUTER5M���5 
All the Standard machines SOLD or RENTED ANY. 
WHERE at HALF MANUFACTURERS' PRICES. 
Shipped with privilege of examination. Send for Cat. Typewriter E m p o ri u m .  203 LaSalleSt.� Chicago 

riUC lS llIETA L 
He art, Square . Octagon or Roun d Cases. 

Sl1,VER 
Open Face or Hunting Cases, all designs. 

GOLD FI LLED CA SES 
I n a ll styles, Plain & Derorated Enamels in Golora 

SOLlD nOLD CASE� 
Upen Face or Hunting, Plain or Engraved. 

Catalogues and Booklds sefit llree on Request. 
' I I our manufactures are fully guaranteed 

For Sale ty all Jewelers. 
The name New England is on every watcD . 

THE NEW ENGLAND WATC H (:0. 
If akers of the ""r ste.h COIRvlete 

NEW YO RK :  CHICAGO : 
37 & 39 Maiden Lane 131-137 Wabash Avenue 

SAN FRANCISCO . Clans Spreckels Building 
LONDON : 7 Snow Hill 

Scientific American 

The first time you have :m opportunity to rJde in a '10 1lOrsepO\"er \Yiuton '1'our- . 
)ug Car, just note how Slll<\othly I t  runs aloll:!" without Y1Lratioll, shoek or noise. It 
is this whieh makt's rili ng ill a \Yin�()n sudl a g-elluiue pleasure-not sill1pl�- a means 
of locomo�ion "Lut a yehide of ('o l l . fort, �:l.�e at l l l IJeaut:,>', Prke complete l y  equip
ped for the road. $�,500. Call at Olle ot ('Ilr uranehes Of agencie ... in ail lealling Olties. 

T H E  W I N T O N  M OTOR CARRIAGE C O . ,  C leve land,  U. S. A, 

�i:cf.:�� Runn ing Gears 
& Gaso l i ne  Eng ines 

NEUS TADT_ 
PERRY CO. 

MICROSCOPfS antI supply 
all the 
other 
parts. 
Our 
Kew 
Catalogue 
Free. 

for every purpose. Our instruments 
are fo und hI all the best laboratories 
of the country. Catalog free. 

Proj ection Apparatus 
for scientific work. Superior in accuracy and conyenience. 

MOSLER SPIT-FIRE SPARK PLUG Bausch (]l. LOlnb 0.pti�al Co.,  
Uocilel!lter, N. "l: .  for Jump Spark Ignition,. �Iade to fit 

any engme. Standard Slzes in sto(.'k. 
Protected insulation and sparkillg" pO�l1ts 
Simple .  Indestructible. l�eliable. 

Energttic Ignition. Greater pow>'r. 
. spArk by accurate screw adjustnwnt. 

Dlscounts in ql)antities. your dealer. A trial is conclusive. 
Write for leafiets, testimonials, etc. l\1anufacturers' prices. 
Mosler Spit.Fire, . .. ..  16"9 Broadway, New York 

DE PARTM ENT 
POL Y'l'EC HNIC INSTITUTE 

=---------=:=.:::; Formerly Parsons Horological Institute 
PEORIA, ILI,INOIS 

i L A R G E S T  and BEST 
WAT C H  SCHOOL i n  A M E R I CA 

��':vt:��� l���
t\� (l�r,O�pd(�;�

e
17di��� 

reasonable. Board and rooms near 
s('hool at moderate rates. 

Send for Catalog of Information. 

BOSTON 

J E S S O P  S T E E L  C C?  M F' R� OF C R UCIBLE SHEET STEEL WA S H I N G T O N , PA . 

CRUDE  ASB ESTOS 
D I R E C T  F R O M  M I N E S  

P R E PA R E D  R . H .  M A RT I N ,  ASBESTOS F I B R E  O FF I C E , ST. PAU L  B U I L D I N G  
f o r  M a n u factu rers u s e  220 B'way, N ew York. 

CRESTM O B I LE $750 
T h e  B E S T  CAR B u i l t  i n  Amer ica 

Proyed by Its 
Splendid Records. 

Tonneau for Four, 
$850. 

Othttr LOW 
Priced Models. 

�tfo
r
�:t���S 

Mas@:, U. S.A. 

The AutomatiCBLUE Electric 
. PRINTER 

TH E F R A N K  L I N  A UTOMATIC
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--· 
prin.ts continuousl:f by.Electric I.Jight, day or night. Handles tracing of any length , size 
or kInd. The tenSIOn IS auto;matic. The Mach ine does not depend on the skill of the operator; there are n� curtair�s , pans or levers to adjust; automatically delivers the print ready to wash. Mude In two SIzes, fqr 36 and 42 inch tracings. Send for descriptive circular. 

W I L L I A M S ,  BROWN & E A R L E .  918 Chestnut . . 

The Scientific  American 
F or Nineteen Hundred and Four 

E· LABORATE PLANS are be
ing m a d e to m a k e  the 
Scientific AIDerican, in 
every respect, superior to 

what it has been in · the past; The 
E d  i t o  r i a  I Department has been 
strengthened, and c o n  n e c t i o n  s 
have been made with able corres
pondents not only in the principal 
sections of this country, but in the 
principal capitals of Europe. By 
means of our elaborate system of 
non -resident correspondents a n d  
coadj utors, the �cientific AIDe
rican .js able to furnish its readers 
with the very latest information in 
regard to the most recent scientific 
discoveries and researches in all 
parts of the world. Engineering 
works of importance are fully illus
trated and described, and the latest 
experiments in aerial n avigation, 
marine propulsion , autoinobiling, 
yachting, and industrial progress 

- - '� . " "".".$"",,, - " ,  in all its forms will ·be found .in its 
, cQlu.mni{. The progress of inven

tion is carefully followed in a special department on patents, which is 
published every two or three weeks . Each issue contains a " Notes and 
Queries " Department, which is devoted to answering, without charge, 
questions of subscribers concerning a great variety of subjects, electrical , 
scientific,  and industrial in character. 
(jj Special issues of the Scientific AIDerican, . which are published 
from time to time without any extra expense to the subscriber, have been 
found to be of the greatest value, and have served to greatly increase 
the circul ation, which during the past year, has exceeded the record 
of all previous years . 
(jj Subscribe now for 1 904, and receive papers free to January 1st. 

Subscription Price, $3 .00 Per Year. Sample Copy Free 

MUNN & COMPANY, Pub l i s h e r s  
36 l BROADWAY, NEW YORK CITY 

DECEMBER 19 ,  1903. 

, 
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Our gasoline automollile for the second time carried 

ggn���\����������6�ilG� R-r"{:b�st tl��l t��mbiD g 

" STEVENS-DUR Y EA " RACER 
made was 1 minute 3 7  seconds for the mile. The 
noted machine that 

ST ARTS FROM T.E SEAT 
defeated every car competingl'l111t"Won each of the 
three events entered. 

Price at factory, including complete equipment 
$ 1'  � 3 00' 

Send for beautifully illustrated catalog. Mailed 
free on request. 
J. STEVENS A R M S ta TOOL CO. 925 M ain Street 

-
Chicopee Falls. Mass. 

h'lember Association Licensed Automobile Manufactu��. 

LOW RATES WEST. 
Tbe NICKEl, PLATE ROAD will sell special one way 

Colonist TICkets to points all tbrocugh tile We�t and 
Southwest at very low rates, on first and third Tuesdays 
each montD to April. 1004. If you conte]Jlplate gomg 
West, you cannot afford to overlook this. �ee Jocal 
A�ents, or write A. W. Ecclestone, p. P. A., 385 Broad· 
way, New York City. 

STI M U LATION  without I R R ITATION 
Means New Life t o  t h e  Sca ' p .  
The Evans Vacuum Cap gives the !'('aip a 

thorough massag-e and encourages a free 
and healthful circulation withoUt I'ubbing 
and without the ust: of drugs or irJ'itants. 
It wil l stop hair from fallil,g out and re
ston:' a I1(Jrmal growth where liye follkles 
exi;:t . The Cap is med about ten lIlillutes : lh·�\�e�:�����i��.

e
tf,��t: �;fl��f�l��J ;�::; 

money in full if results� are not satisfaetory 
after a thirty.da,}·s' use. CalI on or address 

EVAN S VACUt:M 
·
CAP CO. ST. LOUIS OFFICE, Fullerton Building. 

who find it cO�\�e:l���� (�rt��E�u�3���;��\�;\��1�i 
number of demonstrations free to satisfy them as to the 

appliance. 

MARINE ENGINES 
· 1. 2, 3 and 4 

Cylinder 

Launches 
1 .  t o  00 feet 

Send for 
new cat.alOIl 

1x. to 40 H. P. 

GRj\ND RAPIl.�
n
'JA: 

.. 
:;�::I�feh� Y ACIIT CO. 

200 Egg Incubator 
Ir-__ .:....:Fo:..:..., $ 1 2:.;;.·80:::....-__ .... 

The simp1est, most perfect incubator made in 
the world. This is a new one at a remarkably 
low price. It is an enlargement of the famous 

WOODEN HEN 
and made as thoroughly good as any incubatGl' on 

the market. It will hatch 
every fertile egg, and stand 

up to regular usage 
as well 8.8 - the most 
costly. 

. Write for free 
catalogue with 14 

colored views. 

GEO. II. STAIIL, 
Quincy. Ill. 

Back Lock STE"ERING GEARS. 
Spnr (�ear D ifferentials. 9 Models. 

for direct or chain drive. 
We make a specialty of replacing worn 

out steermg and equalizing gears of 
" .>-, other makes. � Also sproc.tets for all chains. 

o,� RROWN·I,IPE GEAR CO., ! 200 S. Geddes. St., Syru(>ulile. �. Y. 

1.1t;1III.�E�xb�ibitiOnS with Magic Lantern, Stere-
opticon or Moving Picture Machine make 11IIr;=t�l lUoney. We will tell you how. Cost light. 
Send for illustrated c a t a l o g u e  free. 
Magic Lanterns for Home Amusement. 

I ...... M AIl' t- MFG. O PTICIAN, � C IS er, 49 l'i ..... au St., New York. 

I Print My Own Cards 
Circulal·S. newspaper. Press, $5. 

Larger size, $1�_00. Money saver. 
Big p r o fi t s  p r i n t ing for otbe,rs. 
Type sf'tting easy, rules sent. Write 
fo� catalOg, presses, type, paper, etc., to 
factory, The Press Co . . M erid e n .  Co n n . 

Perfe(ted Granite Roofing 
from 9 to 12 years, on which the roofs are still  
in good condition, not one dollar having to 
be expen ded for repairs. 

Send for Photo Pamphlet. 
EA�TERN GRANITE ROOFING CO. 

Irving Building New York 

PRES I D EN T  S US P E N D E RS Now packed in handsome individual boxes for Christmas. iOc and SI.oo. 
An7 shop or b maiL C. A. EDGARTON MFG_ CO., Box 222. ShirlEll'. Mass. 
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